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ABSTRACT

T h is  p ro je c t explores the p o litic a l econom y o f c a ta s tro p h ic  r is k  from  n a tu ra l d isasters 

in  the  U n ite d  S tates. The core task  fo r the  p ro je c t is to  endogenize the  in s titu tio n a l 

s tru c tu re  o f n a tu ra l d isaster p o lic y  by  exp lo ring  th e  in te ra c tio n  o f c itize n  decision­

m aking , le g is la tive  choice, and in te res t group a c tiv ity . U n lik e  previous w ork on disas­

te r behavio r, th is  d isse rta tion  h igh ligh ts the im p o rta n ce  o f behavio ra l heterogeneity 

on th e  p a rt o f th e  c itizen ry. T he  p ro je c t begins b y  su rvey in g  the dom inan t econom ic 

and psycho log ica l theories o f in d iv id u a l choice a b o u t risk . Hypotheses abou t ris k  per­

cep tion  and decision-m aking are developed and q u a n tita tiv e  analysis proceeds using 

a panel dataset o f disaster losses and hazard insurance. The find ings in d ica te  th a t 

in d iv id u a ls  are responsive to  ris k  exposure, use a v a ila b ility  as a he u ris tic  fo r evalu­

a tin g  ris k , and te n d  to  be am bigu ity-seeking w ith  respect to  disaster risk . A  fo rm a l 

m odel o f in d iv id u a l decision-m aking abou t ris k  m anagem ent strategies is developed 

and psycho log ica lly  rea lis tic  actors are in troduced  in to  th e  game. U sing an in fo rm a ­

tio n a l cascade m odel, the  analysis shows th a t com m un ities facing s im ila r ob je c tive  

r is k  exposure m ay respond w ith  rem arkab ly  d ive rgen t behavio r. A llo w in g  fo r biased 

actors in  the  game can e ith e r increase o r decrease th e  p ro b a b ility  th a t the g roup 

w ill adop t the  o p tim a l stra tegy, depending on th e  typ e  and m agnitude o f the bias. 

E m p iric a l te s tin g  o f the cascade m odel relies on a param eterized variance m odel and 

a coun ty-leve l dataset on ris k  exposure and ris k  m anagem ent a c tiv ity . E s tim a tio n  

proceeds using a m ix  o f M axim um  L ike lih o o d  (M L ) and M arkov C ha in  M onte C a rlo  

(M C M C ) m ethods, and the  ana lysis offers p re lim in a ry  supp o rt fo r the m odel. T he 

p ro je c t concludes by  in q u irin g  abou t the  effect o f c itiz e n  decision-m aking on the  evo­

lu tio n  o f p o litic a l in s titu tio n s . U sing a m ix  o f h is to ric a l leg is la tive  docum ents and 

basic q u a n tita tiv e  evidence, th e  p ro je c t offers a p o s itive  account o f the le g is la tive  

fram ew ork fo r ca tastroph ic  r is k  regu la tion . T he p ro je c t h ig h lig h ts  the  im portance  

and p o te n tia l p ro d u c tiv ity  o f jo in t ly  ana lyzing co g n itive  bias and s tra teg ic  env iron ­

m ent.
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CHAPTER 1 

CITIZENS, DISASTERS, AND THE STATE

l
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2

1.1 Citizens, Decisions, and Disasters

N a tu ra l d isasters, be they  floods, hurricanes, tornadoes, o r earthquakes have long 

threatened, the  w e ll-b e in g  o f com m unities th ro u g h o u t the U n ite d  S ta tes .1 The  “b ig  

ones”  have been w ell-docum ented in  th e  p o p u la r press, lite ra tu re , th e  m ovies, and 

th e  academ ic s tu d y  o f disasters has spaw ned an abundant in te r-d is c ip lin a ry  research 

agenda, no t to  m e n tio n  an en tire  sub-fie ld  in  socio logy known as disasterology. In  m ost 

o f these m edia, c itize n s  are po rtrayed  as e ith e r helpless or foo lish , unab le  to  w ith s ta n d  

the  constant th re a ts  fro m  M o th e r N a tu re , and  u n w illin g  to  manage th e  ris k  e ffective ly. 

T he  re a lity  o f d isasters is som ewhat d iffe re n t fro m  the  version we fin d  in  m ovies and 

lite ra tu re , b u t th e  d iffic u ltie s  o f ris k  p e rce p tio n  and m anagement c le a rly  pers is t in  one 

fo rm  o r o the r. P rob lem s o f ris k  percep tion , ris k  m anagem ent, and  d isaste r response 

abound. M oreover, though  n a tu ra l d isasters have proven th o rn y  fo r c itizens, they 

have been no easier fo r the  S tate. G overnm ent d isaste r po licy  is a fa v o rite  w h ipp ing  

boy o f the  m edia and academics a like . W hereas one m ight th in k  th a t technology 

and econom ic developm ent w ould  have e lim in a te d , o r a t least d im in ish e d  the  th re a t 

fro m  n a tu ra l hazards, i t  seems qu ite  possib le  th a t th e  re a lity  is a lm ost precise ly the  

opposite  (D avis 1999).

As N a tio n a l P u b lic  R ad io  com m enta to r D a n ie l Schorr noted a few  years ago,

Yeah, i f  you  can stand  a lit t le  p h ilo sophy th is  early  in  the  m o rn ing , here 
we have S ou the rn  C a lifo rn ia  in  th e  g r ip  o f earthquakes and th e  E ast in  the  
g rip  o f co ld and la s t sum m er the  M id w e s t in  the  g rip  o f floods. A n d  w ha t 
do we lea rn  fro m  a ll o f us? Here we are, th is  great c iv iliz a tio n , p la n n in g  
in fo rm a tio n  superhighw ays b u t we can ’t  keep the  roads go ing . A n d  th a t 
a ll the  centuries o f progress, so ca lled , we end up sh ive ring  in  te rro r a t 
the  forces o f na tu re  lik e  cavemen- oops, cavepersons. I t  m ay be ano the r 
lesson th a t as we see o u r bureaucracies s tru g g lin g  bu t unable  to  cope w ith  
fin d in g  enough she lte r fo r a ll the  new  homeless in  Los Angeles. Y ou know , 
since the  C o ld  W ar, I  mean, the  o th e r C o ld  W ar, we’ve been lo o k in g  fo r 
some enemy, some new enemy. W e ll, m aybe the  new adve rsa ry is the  
o ldest one o f a ll. A n d  we th in k  o f tr illio n s  th a t were spen t on exqu is ite

1. For a discussion o f the in ternational disaster research agenda, see A lexander (1997).
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system s o f a le rt and  defense against some enemy, m aybe i t ’s tim e  to  th in k  
o f tu rn in g  resources to  a le rt and defense aga inst th e  forces o f n a tu re .2

T he  U n ite d  S tates has an expansive system  o f d isaste r response and m anagem ent. 

Y e t, m in im isa tio n  and  m anagem ent o f la rge env iro nm en ta l hazards con tinue  to  per­

p le x  po licy-m akers. I f  one looks a t the advice academ ics g ive  to  p o litic ia n s  on the  

issue, i t  has scarce ly changed in  the  past q u a rte r cen tu ry . T hough  o u r understand­

in g  o f n a tu ra l d isaste r ris k  its e lf and the w ay in d iv id u a ls  respond to  such risks  has 

g row n e x p o n e n tia lly  in  recent years, the n a tu re  o f th e  p o lic y  debate has changed o n ly  

s lig h tly .

M ost sch o la rly  stud ies o f n a tu ra l disasters s ta rt in  la rg e ly  the  same way. A n  

account o f a p a rtic u la r ly  devasta ting  d isaster is offered. Tales are to ld  o f lives  lost, 

belongings dam aged, and th e  foundations o f com m unities ravaged by one u n fo rtu n a te  

event. D o lla r figu res o f losses in  th e  m illio ns  o r even b ilho ns  und e rlin e  the trem endous 

hum an tragedy. T h e  w ra th  o f hurricane w inds o r th e  ra p id  collapse o f b u ild in g s  fille d  

w ith  honest c itize ns  a p p a re n tly  m ake good reading. In  recent years, the  m ost p o p u la r 

o f a ll are the  th re e  archetypes o f m odem  disaste r: H u rrica n e  A ndrew , the  G re a t M id ­

w est F loods o f 1993, and  th e  N o rth rid g e  E arthquake . T ogether, these th ree  disasters 

accounted fo r trem endous ove ra ll spending on d isas te r-re la ted  policies, p ro m p tin g  

re fo rm  e ffo rts  b y  in d u s try  groups, citizens, and s ta te  and federa l governm ents.

1.1.1 H urricane Andrew

O n A ugust 24, 1992, H u rrica n e  A ndrew  s tru c k  sou the rn  D ade C oun ty F lo rid a  a fte r 

tra v e lin g  fro m  th e  west coast o f A fric a  to  the  tro p ic a l n o rth  A tla n tic . A fte r devasta t­

in g  Dade C ounty, A n d re w  trave led  west and e ven tua lly  crossed land  again in  sou th

2. Daniel Schorr, N a tiona l P ub lic Radio, January 22, 1994.
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ce n tra l Lou is iana , causing an a d d itio n a l $500 m illio n  o f in su re d  losses desp ite s trik ­

in g  a  re la tiv e ly  spa rse ly  popu la ted  reg ion. H u rricane  A n d re w  was the  m ost costly 

d isaste r ever to  a ffe c t the  p ro p e rty -ca su a lty  insurance in d u s try  (IR C  1995). T o ta l 

insu red  losses to ta le d  $15.5 b illio n , b u t o f course th is  is a d ra s tic  understa tem ent o f 

o ve ra ll losses. T h e  s to rm  destroyed o r dam aged some 140,000 hom es and s ix  m onths 

a fte r the  s to rm  n e a rly  20% o f the  lo c a l p o p u la tio n  re p o rte d  b e ing  unem ployed as a 

re su lt o f the  s to rm  (IR C  1995). M oreover, A ndrew  fo reve r changed th e  face o f the 

insurance in d u s try  in  F lo rid a . A  to ta l o f n ine  insurance com panies become insolvent 

as a re su lt o f A n d re w  and m any o the rs  elected to  severely c u r ta il th e  w r itin g  o f new 

po lic ies (IR C  1995). T h e  devasta ting  w inds k ille d  39 people, a num ber considered to  

be e a rily  low , g iven  th e  pow er and im p a c t o f th e  sto rm . T he  de va s ta tio n  th a t Andrew  

le ft in  its  wake rem a ins even a decade la te r, n o t o n ly  in  te rm s o f phys ica l im pact, bu t 

also in  the  lo re  o f lo c a l residents.

1.1.2 The M idw est Floods

In  the  S pring  o f 1993, record levels o f p re c ip ita tio n  caused flo o d in g  am ong m any of 

the  m a jo r r iv e r system s in  the  U p pe r M idw est.

R ivers c lim b e d  above flo o d  stage a t a p p ro x im a te ly  500 forecast p o in ts  in  
the  n in e -s ta te  reg ion . M oreover, record  flo o d in g  occu rred  a t 95 forecast 
p o in ts  in  th e  u p p e r M idw est d u rin g  th e  sum m er o f 1993. F lo o d  records 
were broken a t 44 forecast p o in ts  on  the  upper M iss iss ipp i R ive r system , a t 
49 forecast p o in ts  on the  M isso u ri riv e r system , and a t 2 fo recast p o in ts  on 
the  Red R iv e r o f the  n o rth  System . ... A t least 75 tow ns were com ple te ly  
inunda ted , some o f w h ich  m ay never be re b u ilt. In  H a rd in , M isso u ri, m ore 
th a n  700 co ffins were washed o u t o f grave sites, m any o f w h ich  have not 
be recovered (B ro w n , Baker, and  F rid a y  1994).

O ver 20 m illio n  acres o f la n d  across n ine  states were se rio u s ly  affected and early 

estim ates o f the  econom ic im pact suggested losses in  th e  range o f $15-20 b illio n . The
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devasta tion  d u rin g  the  sum m er m onths o f 1993 destroyed m ost o f the  a g ric u ltu ra l 

y ie ld  fo r th a t year, never m ind  the p o llu ta n ts  and raw  sewage released b y  the  flood  

(B row n , B aker, and  F rid a y  1994). The  e n tire  s ta te  o f Iowa was declared a Federal 

d isaste r area and  th e  flo o d  “destroyed fa m ily  businesses, com m un ity  schools, people’s 

homes and p ro p e rty , and the  treasures o f th e ir  heritage” (B row n, B aker, and F riday 

1994).

1.1.3 The N o rth rid ge  Earthquake

A t 4:31 A .M . P a c ific  T im e  on January 17, 1994, the  ground began to  shake in  C al­

ifo rn ia , as i t  is  know n  to  do from  tim e  to  tim e . The quake was centered in  the  

N o rth rid g e  d is tr ic t o f Los Angeles, abo u t 20 m iles northw est o f dow ntow n (N Y T  

1994). T he  N o rth rid g e  quake caused over $12 b illio n  in  federal d isaste r expenditures 

and $12.5 b illio n  in  insu red  losses, a figu re  th ree  tim es larger th a n  w h a t insurers had 

received in  p rem ium s d u rin g  the  preceding tw e n ty -five  years (Moss 1999). The  quake 

m easured 6.7 on  th e  R ich te r scale, k ille d  61 people and damaged over 30,000 houses, 

apa rtm ents a nd  businesses (N oble 1996). In  N o rth rid g e , an a pa rtm e n t b u ild in g  col­

lapsed a lm ost im m e d ia te ly  k illin g  15 people; nearby in  Sylm ar, n e a rly  70 homes were 

destroyed by fire s  re s u ltin g  from  gas leaks; and, bu ild ings and highw ays collapsed in  

San Fernando, G renada H ills , Sherman O aks, Resada, and o the r nearby com m unities 

(N Y T  1994). Years la te r, the  Federal governm ent was s t ill add ing re lie f m oney to a id  

in  the  redeve lopm ent o f in fra s tru c tu re  and th e  economy.

1.1.4 The P unch line

W h a t fo llow s accounts lik e  these, w hether th e  a u th o r is describ ing earthquakes, floods, 

hurricanes, o r even to rnados is genera lly a condem nation  o f e ithe r in d iv id u a l behavior
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o r governm ent p o lic y . H ow  foo lish  fo r houses to  be loca ted  so close to  the  r iv e r th a t 

th e y  are destroyed b y  ris in g  flood-w aters. H ow  careless th a t homes on a know n  fa u lt- 

lin e  axe n o t cons truc te d  to  w ith s ta n d  the  fo rce  o f even a m odest earthquake. How 

absurd  th a t lo c a l zon ing regu la tions a llow  land-use in  th is  m anner, and how  puzz ling  

th a t th e  Federa l governm ent encourages r is k y  beh av io r by subsid iz ing  th e  cost o f 

hazard  insurance o r d o lin g  o u t re lie f do lla rs  a fte r a d isaste r s trikes.

As a general ru le , the re  seem to  be tw o  p o in ts . F irs t, n a tu ra l disasters te n d  to 

be negative events. T h e y  destroy p rope rty , ru in  lives, and o fte n  require enorm ous 

expend itu res in  o rd e r to  recover. T h is is, o f course, tru e , b u t i t  is not p a rtic u la rly  

pa thb reaking . Second, the  cu rre n t s itu a tio n  is  perverse. Towns h it  by flo o d s  once 

are o fte n  h it b y  flood s repea ted ly; yet, these same com m unities o ften  s it id ly  by, s till 

unprepared fo r th e  n e x t b ig  one. S e lf-p ro tec tive  beh av io r is sa id  to  be m in im a l, and 

th e  costs are in c re a s in g ly  bo rn  by the Federal government- and u ltim a te ly  taxpayers. 

W h y  do those a t r is k  cons is te n tly  fa il to  p ro te c t them selves and w hy do th e  res t o f 

us continue to  pay the  b ill?

M uch o f w h a t supposedly explains th is  s itu a tio n  is w h a t S chelling (1978) re fe rred  

to  as a se lf-fu lf illin g prophecy. C itizens know  th a t the  Federal governm ent w ill p rov ide  

re lie f i f  a d isaste r s trikes , so ra th e r than  spend th e ir  ow n m oney in  the c u rre n t pe­

rio d , th e y  ignore  th e  p o s s ib ility  o f losses and do n o th in g . I f  a d isaster does s trik e , the 

devasta tion  is so w idespread— because no one p ro tec te d  them selves ahead o f tim e —  

th a t the  Federal governm ent faces enorm ous p u b lic  pressure to  help those in  need. 

M o re  o ften  th a n  n o t, th e  S ta te  does a id  its  c itize ns  and the  process repeats. U n fo r­

tu n a te ly , as discussed in  the  next chapter, th e  s e lf-fu lfillin g  prophecy s to ry  is  fille d  

w ith  th e o re tica l holes and is a lm ost e n tire ly  in cons is ten t w ith  th e  available e m p irica l
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evidence, be i t  h is to ric a l o r contem porary. Y e t, academ ics, p o litic ia n s , and  th e  pop­

u la r  press a like  con tinue  to  subscribe to  th is  th e o re tica l o rth odoxy. Indeed, i t  is  an 

a rgum en t th a t seems q u ite  in tu itiv e . However, th a t shou ld  n o t stop us fro m  engaging 

in  e m p iric a l ana lysis, and when a c tu a l da ta  are used to  te s t the  p re d ic tio n s  o f the  

s e lf- fu lfillin g  prophecy argum ent, i t  q u ic k ly  fa lls . In  th e  wake o f its  collapse, an o ld  

puzzle  re-em erges in  a s lig h tly  d iffe re n t fo rm .

H is to ric a lly , th e  question th a t d rove  m ost scho larly  research on d isasters was w hy 

do so few  in d iv id u a ls  p ro tec t them selves against serious and re p e titiv e  r is k  n a tu ra l 

d isas te r ris k . T he  s e lf-fu lfillin g  p rophecy argum ent was a p e rfe c tly  p laus ib le  response 

to  th a t question . U n fo rtuna te ly , in  th e  rea l w orld , lo ts  o f people do m anage catas­

tro p h ic  ris k . In  p o in t o f fact, th e re  is  trem endous heterogene ity  in  the  w ay th a t 

people  dea l w ith  d isaste r risk. W h ile  some popu la tions choose to  do n o th in g , m any 

com m u n itie s  have developed extensive ris k  m anagem ent and  d isaster response plans. 

G ive n  th is  h is to ric a l re a lity , the r ig h t question  to  ask is n o t w h y does no one m anage 

ca ta s tro p h ic  ris k , b u t w hy do some people w h ile  others do n o t. How can we e xp la in  

such d ive rg en t responses to  s im ila r th re a ts  and w hat does th e  answer te ll us a b o u t ou r 

r is k  in s titu tio n s  in  th e  U n ited  States? I  re tu rn  to  th is  question  repea ted ly th ro u g h o u t 

th e  p ro je c t since id e n tify in g  an adequate answer is perhaps the  m ost c r it ic a l b u ild in g  

b lo c k  fo r th e  design o f effective re g u la to ry  in s titu tio n s .

1.1.5 F ram ing  and Thesis

O n th e  one hand, th is  p ro je c t seeks to  b u ild  a pos itive  account o f in d iv id u a l decis ion­

m a k in g  ab o u t d isaste r risk . B y  m ix in g  insigh ts fro m  m a instream  econom ics and 

c o g n itiv e  psychology, a m ore com prehensive and accurate account o f dec is ion -m aking
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can be o ffe red . On. the o th e r hand, as a p o litic a l sc ie n tis t, I  am  fundam en ta lly  con­

cerned n o t ju s t w ith  in d iv id u a l decision-m aking, b u t also w ith  the  u ltim a te  s tru c tu re  

o f governm ent po licy. Indeed, in  th is  arena, as in  m any, the  tw o issues are in e x tr i­

ca b ly  lin ke d . To m odel in d iv id u a l decisions w ith o u t an eye tow ards the s tru c tu re  o f 

governm ent p o lic y  is fo o lish , as is  igno ring  the so c ia l and econom ic con text in  w h ich  

governm ent r is k  in s titu tio n s  developed. A  re a lis tic  account o f our socia l response to  

ca ta s tro p h ic  ris k  m ust c ra ft a s to ry  th a t tacks back and fo rth  between c itize n s  and 

the  S ta te , and between th e o ry  and em p irica l evidence.

T h e  thesis fo r th is  p ro je c t is  as fo llow s. In d iv id u a ls  do n o t always m ake ra tio n a l 

decisions abo u t ca tas trop h ic  o r n a tu ra l d isaster ris k . T he y use heuristics to  evaluate 

ris k  and  e x h ib it biases, some o f w h ich  are consisten t w ith  insigh ts from  co g n itive  

psycho logy and behavio ra l econom ics. S pecifica lly , in d iv id u a ls  re ly  on a v a ila b ility  

as a h e u ris tic  fo r eva lua ting  ris k , w h ich  o ften  resu lts  in  biased or m istaken belie fs. 

These in d iv id u a l level biases can som etim es spread th ro u g h  com m unities re s u ltin g  in  

herd  beh av io r. In d iv id u a l biases can increase the  p ro b a b ility  th a t en tire  com m u n ities  

w ill engage a sub -op tim a l r is k  m anagem ent s tra tegy. P a rt o f w hat we observe a t 

th e  aggregate leve l is lo ca l hom ogene ity  and g lo b a l heterogeneity, c o n tro llin g  fo r the  

a c tu a l le ve l o f ris k  exposure. L o ca l hom ogeneity and g loba l heterogeneity im plies  

th a t w hen disasters s trike , som e com m unities w ill be w e ll-p repared and o thers w ill be 

co m p le te ly  unpro tected . G iven  th e  na tu re  o f socia l sym pathy and p o litic a l pressure, 

p o litic ia n s  w ill o ften  be d riv e n  to  o ffe r disaster re lie f, even when they rea lize  there  

m ay be negative  consequences o f do ing  so.

N o te  th a t th is  is tra d itio n a lly  where a va ria n t o f the  s e lf-fu lfillin g  p rophecy ar­

gum ent w o u ld  stop, s im p ly  asserting  th a t c itizens are aware o f th is  fact, and  w ill 

the re fo re , never s ta rt m anag ing d isaste r risk . However, th is  is not the  end  o f the
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story. G iven  th is  socia l re a lity , p o litic ia n s  should (and  do) m ake s tra teg ic  p o litic a l 

choices a b o u t in s titu tio n a l arrangem ents. I t  is no t ju s t c itize ns  who respond s tra te g i­

ca lly  to  p u b lic  po licy, b u t also p o litic ia n s  who re p ly  s tra te g ic a lly  to  c itize n  behavio r. 

Indeed, ra th e r th a n  focusing so le ly  on the  way th a t ac tions o f the  S ta te  create incen­

tives fo r  c itize ns, we should also be asking about how  th e  behavio r o f citizens creates 

incentives fo r p o litic a l actors. T h a t is, ra th e r than  assum ing in s titu tio n s  are exoge­

nous and  asking about th e ir e ffect on c itizen  behavio r, we can and should seek to  

endogenize th e  in s titu tio n s  o f ris k  p o lic y  and ask a b o u t th e  cond itions and con texts 

th a t gave rise  to  these in s titu tio n s  in  the  firs t place.

For exam ple, h is to rica lly , as d isaste r p o licy  developed, p o litic ia n s  made choices 

th a t w ere p a r tia lly  a resu lt o f cons tra in ts  im posed b y  p a tte rn s  o f c itize n  behavio r. 

These p a tte rn s  affected the  in te rn a l p o litic a l dynam ics w ith in  Congress. Though th e  

decisions th a t p o litic ia n s  m ade were reasonable, th e y  also created unintended soc ia l 

consequences. One th in g  p o litic ia n s  d id  was to  delegate p rim a ry  resp o n s ib ility  fo r 

d isaster p o lic y  to  the  bureaucracy. T h is  m ay have been a reasonable response to  th e  

in te r-te m p o ra l challenges o f dea ling  w ith  a t-risk  p o p u la tio n s . However, ce n tra liz in g  

d isaster p o lic y  in  the bureaucracy also created new incen tives fo r organized in te rests 

to  seek ren ts w ith  greater fe rvo r. As m ore in te rest g roups became involved in  th e  

p o lic y  arena, th e  range o f bene fits  expanded to  the p o in t o f largesse th a t is genera lly  

c ritic iz e d  w ith  such vehemence today. T h is  is an exce llen t exam ple o f w hy s tu d y ­

in g  d isaste r ris k  requires a fo ra y  in to  the  way c itizens perceive and evaluate ris k , a 

m odel o f how  such evaluations tra n s la te  in to  social behav io r, and an understand ing  

o f how  th is  soc ia l behavior constra ins the  strategies o f p o lit ic a l actors responsible fo r 

designing re g u la to ry  in s titu tio n s . T he  p ro je c t seeks to  e xp la in  w hy we observe th e  

p a rtic u la r soc ia l e q u ilib riu m  th a t we do by c la rify in g  th e  in d iv id u a l and in s titu tio n a l
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fa c to rs  th a t gave rise  to  the  cu rre n t s ta te  o f a ffa irs. In  th is  sense, the  p ro je c t is  p r i­

m a rily  p o s itive  in  n a tu re . However, p a rt o f w hat m o tiva tes  th is  pos itive  q ue s tion  is 

th e  n o rm a tive  challenge o f c re a tin g  e ffective  and m ean ing fu l p u b lic  po licy.

1.2 Regulating Risk

R isk , e ith e r techno log ica l o r n a tu ra l, is v ir tu a lly  everyw here in  m odern socie ty. R isk- 

b e a rin g  can be und e rs too d  as an econom ic good lik e  any o th e r, w h ich unde r m any 

co n d itio n s , the  m a rke t shou ld  d is tr ib u te  e ffic ie n tly  (A rro w  1996). However, h is to ri­

c a lly  th e  p riva te  m a rke t has had  tro u b le  d is tr ib u tin g  n a tu ra l haza rd  risk . O ne reason 

is th a t in d iv id u a l d isas te r risks are th o u g h t to  be h ig h ly  co rre la te d  w ith  each o the r. 

I f  a hu rricane  h its  one m em ber o f a com m unity, i t  is lik e ly  th a t i t  w ill h it  o th e r 

m em bers o f the  same com m un ity . Thus, r is k  aggregation, i f  i t  is to  succeed in  reduc­

in g  o ve ra ll ris k  has to  spread th e  ris k  across a la rge r p o o l o f p a rtic ip a n ts .3 A n o th e r 

reason is th a t u n til recen tly , techno logy made i t  d iff ic u lt to  accura te ly d is tin g u is h  

betw een h igh  and lo w  risks  in  a reg ion. E specia lly fo r flo o d  risks, houses in  close 

p ro x im ity  to  each o th e r m ay have q u ite  d iffe ren t levels o f ob je c tive  ris k  exposure. 

T h o u g h  techno log ica l advances are he lp in g  som ewhat, d is tin g u ish in g  h igh  fro m  low  

risks rem ains a challenge. P a rtia lly  because o f th is  fa c t, p rem ium s fo r n a tu ra l hazard 

insurance have h is to ric a lly  been q u ite  h igh , resu ltin g  in  adverse selection. L o w  ris k  

in d iv id u a ls  op ted  o u t o f th e  poo l, leaving  o n ly  h igh  ris k  in d iv id u a ls , whose ris k s  were 

o fte n  corre la ted . A  fin a l reason is the  d iffic u lty  o f c re a tin g  accurate  a c tu a ria l tab les 

fo r n a tu ra l hazards m akes i t  ha rde r fo r insurers to  ca lcu la te  an app ro p ria te  am ou n t  

o f re insurance to  purchase. In  th e  m onths leading up  to  H u rrica n e  A nd rew , m any

3. See generally the  co llection o f essays in  Froot (1999) o r Freeman and K unreuther 
(1997).
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insurance com panies d id  n o t ca rry  adequate reinsurance, and  w hen A n d re w  struck, 

scores o f com panies were sent in to  insolvency. For a ll these reasons and some not 

tre a te d  u n til la te r in  th e  p ro je c t, th e  p riv a te  m arket fo r a llo c a tin g  ca ta s tro p h ic  risk 

has h is to ric a lly  fu n c tio n e d  re la tiv e ly  p o o rly  in  th e  U n ite d  S ta tes.4

The h is to ric a l d iffic u ltie s  e x h ib ite d  b y  th e  p riva te  insurance  m arke t have meant 

th a t loca l, s ta te , and Federa l governm ents have o ften  becom e c e n tra lly  in vo lve d  in  the 

m anagem ent and  re g u la tio n  o f ca ta s tro p h ic  ris k . The Federa l governm ent has offered 

its  own fo rm  o f haza rd  insurance, experim ented  w ith  h y b rid  p u b lic -p riv a te  ventures, 

and has developed an extensive a rra y  o f leg is la tive  m easures supposedly designed 

to  m in im ize  aggregate ris k  exposure. Few o f these po lic ies have proven p a rtic u la rly  

e ffective  and th e  jo in t  fa ilu re  o f b o th  th e  p riv a te  m arket and  th e  p u b lic  fo ru m  has led 

a num ber o f scholars to  recen tly  reconsider th e  in te ra c tio n  betw een the  m arke t fo r 

ca tas troph ic  r is k  and  governm ent re g u la to ry  in s titu tio n s  (A rro w  1996; E p ste in  1996; 

K a n te  1996).

Though m any scholars acknowledge th a t th e  p o licy  p rob lem s a ris in g  fro m  n a tu ra l 

disasters are a c tu a lly  r is k  problem s, fa r fewer conceive o f th e  p o lic y  dom ain  as a type 

o f ris k  regu la tio n . R isk  regu la tion  in co rpo ra tes a fa ir ly  b road  range o f governm ental 

po lic ies w h ich are  designed to  co n tro l th e  leve l o f risk  to  w h ich  c itize n s  and socie ty are 

exposed. M ost re g u la to ry  p o licy  o f th is  so rt has targe ted th in g s  lik e  p o llu tio n  o r toxic 

substances th a t increase the  odds o f dea th  o r disease. T he  re g u la tio n  o f pesticides is 

a classic exam ple, b u t th e  class o f po lic ies extends to  th in g s  lik e  a u tom ob ile  safety 

regu la tions (C h e it 1990) o r even tobacco p o lic y  (V iscusi 1995). W hen cast in  t his 

lig h t, i t  is clear th a t d isaste r po licy, w h e th e r designed to  g ive  re lie f to  those in  need

4. W hether th is  is a bonafide case o f m arket fa ilu re  is up fo r debate. However, commen­
ta to rs have consistently suggested th a t the classical preconditions fo r effective and efficient 
function ing insurance m arkets do not exist fo r na tu ra l disaster risk.
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a fte r disasters, encourage people to  p la n  fo r floods before the  fa c t, specify  standards 

o r codes fo r bu ild in g  construction , o r e x p lic itly  p ro h ib it h a b ita tio n  in  ce rta in  areas, 

is u nd oub ted ly  a fo rm  o f ris k  regu la tion . A ll these polic ies crea te  soc ia l incentives 

th a t decrease, o r som etim es un in tende d ly  increase, in d iv id u a l and aggregate social 

r is k  exposure. M oreover, like  m any form s o f ris k  regu la tion , th e re  are tim es when the  

in te rests o f th e  S ta te  and the  in terests o f p riv a te  c itizens d ive rge . These dynam ics 

w a rra n t specific  a tte n tio n  as w ell. Just as th e  m arke t is  one p o te n tia l m echanism  

fo r a llo ca tin g  ris k  th ro u g h o u t society, so to o  are the  in s titu tio n s  o f the  S tate, and 

we should unde rs tand  these regimes as a lte rn a tiv e  m echanism s fo r a llo ca tin g  risk . 

T h e  challenge is  to  analyze the  choices o f in d iv id u a l citizens w h ile  g iv in g  adequate 

a tte n tio n  to  th e  incentives created n o t ju s t b y  th e  m arket, b u t a lso by the  S tate. To 

understand th e  c u rre n t leg is la tive  s tru c tu re , we need to  e luc ida te  th is  nexus o f p riva te  

decisions, socia l ris k , and pub lic  po licy.

1.3 Methodology

A dequa te ly  e xp la in in g  o u r ris k  in s titu tio n s  requ ires selecting th e  a p p ro p ria te  m ethod­

o log ica l too ls. T h is  p ro je c t m ixes q u a n tita tiv e , fo rm a l, and h is to ric a l analysis. 

T hough  each o f these m ethods comes w ith  its  respective p itfa lls , I  believe the col­

le c tive  sum  provides fa r m ore convincing evidence th a n  any one co u ld  p rov ide  alone. 

Each m ethod a llow s fo r insigh ts th a t the  o th e r tw o  s im p ly  do n o t. F o rm a l models 

a llo w  fo r rig o r and c la r ity  th a t m ay be la ck in g  in  in fo rm a l tre a tm e n ts . Q u a n tita tive  

m ethods a llow  us to  te s t p red ictions th a t seem obviously tru e  in  th e  con text o f a 

fo rm a l m odel, b u t w h ich  may, in  fact, be fa lse in  the  real w o rld . E m p iric a l o r h is to r­

ic a l analysis a llow s fo r a tte n tio n  to  the  d e ta ils  o f und e rly in g  p o lit ic a l dynam ics th a t 

w ou ld  o therw ise be lo s t in  sum m ary s ta tis tic s . The p itfa ll o f m ix in g  m ethodologies
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is th a t one antagonizes a ll readers, ra th e r th a n  s a tis fy in g  a few. Nonetheless, fo r an 

in te rd is c ip lin a ry  to p ic  like  th is  one, m e th odo log ica l d ive rs ity  is essential.

1.4 Audience

T he  p ro je c t speaks to  a t least three re la te d  audiences. F irs t, the p ro je c t addresses the  

ongoing debate between m ainstream econom ists and cogn itive  psycholog ists abo u t the  

w ay in d iv id u a ls  m ake decisions abo u t ris k . G o ing  back a t least as fa r as th e  1950’s, 

an active  sch o la rly  debate has sought to  c la rify  w he the r ra tio n a lis t assum ptions are 

reasonable proxies fo r ac tua l decision-m aking. O rig in a lly , ra tio n a l choice scho larsh ip  

m et w ith  c r itic is m  fro m  tw o flanks. O n one side, w o rk  in  the bounded ra tio n a lity  

school sought to  question the  p la u s ib ility  o f econom ic models th a t em phasized fu ll 

in fo rm a tio n  and tru e  u t il ity  m a x im iza tio n . A n  extensive body o f w o rk  b y  M arch, 

S im on, and o the rs  tr ie d  to  m odel in d iv id u a l beh av io r using less hero ic assum ptions 

abou t co g n itive  capacities. O n the  o th e r fla n k , a g roup  o f scholars w ith  psycho log ica l 

in tu itio n s  sought to  question the  ra tio n a lity  assum ptions using la rg e ly  expe rim en ta l 

m ethods. These w e ll know n fin d in g s (e.g. E llsb e rg  (1961)) showed th a t in d iv id u ­

als o ften  do n o t e x h ib it ris k  preferences consisten t w ith  the ra tio n a lis t parad igm . 

(Kahnem an, S lovic, and Tversky (1982) and K ahnem an and T versky (2000) con ta in  

excellent sum m aries.) M oreover, in d iv id u a ls  in  these studies o ften  m ade system atic  

m istakes w hen eva lua tin g  risk . T hey m isperce ived th e  p ro b a b ility  o f c e rta in  events, 

and had d iff ic u lty  accura te ly com paring  d iffe re n t levels o f risk . B y  question ing  the  

cogn itive  founda tions  o f ra tio n a l choice scho larsh ip , cogn itive  psycho log ists and be­

h a v io ra l econom ists sought a rev is ion  i f  n o t an o u tr ig h t re jec tion  o f th e  m ainstream  

parad igm . T h e  debate now has its  p a ra lle ls  in  la w  (Jo lls , Sunstein, and T h a le r 1998;
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S unste in  2000), p o litic a l science (H o g a rth  and R eder 1987; G reen and  S hap iro  1994), 

and  continues to  be an area o f a c tive  scho larsh ip .

T he re  is li t t le  doub t th a t th is  debate has been h e a lth y  and p ro d u c tiv e . Y e t as 

its  d u ra tio n  passes five  decades, i t  is also tim e  to  acknowledge th a t b o th  schools o f 

th o u g h t are lik e ly  p a rtia lly  c o rre c t. T hough fu rth e r  c la rific a tio n  and  m ore rigorous 

e m p irica l te s tin g  is no d o u b t requ ire d , the tim e  has also come fo r some m odest in ­

te g ra tio n . T h e  s tren g th  o f ra tio n a l choice m odels is in  th e ir parsim ony, rig o r, and 

fle x ib ility . B u t i t  is precise ly these strengths th a t a llo w  fo r s tr ic t ra tio n a lis t assump­

tio n s  to  be re laxed and fo r m ore accurate  co g n itive  reg u la ritie s  to  be in tro d u ce d  in to  

m odels. In  ce rta in  rea l w o rld  decis ion -m aking  arenas, we have a good  sense o f the 

biases th a t in d iv id u a ls  te n d  to  e x h ib it. In  these cases, there is s im p ly  no com pe lling  

reason fo r m a in ta in in g  c o n tra ry  assum ptions. A t ve ry  least, we shou ld  endeavor to  

com pare m odels using p u re ly  ra tio n a lis t assum ptions w ith  those in te g ra tin g  ins igh ts 

fro m  co g n itive  psychology. G ive n  the  n a tu re  o f d isaste r risk , th e  re a d ily  ava ilab le  

e m p iric a l evidence, and th e  enorm ous ove ra ll le ve l o f socia l ris k  exposure, the  sub ject 

m a tte r is c le a rly  ripe fo r such an enterprise .

A  re la te d  b u t more general issue is the design o f e ffic ien t and e ffe c tive  governm ent 

p o licy . T h e  re a lity  is th a t th e  lo g ic  o f m arke t in cen tives underlies a g re a t dea l o f risk  

re g u la tio n  in  th e  U n ited  S tates (W ild a vsky  and  Dake 1990; Spence 2001). Y e t, in  

m any cases, citizens respond to  selective incen tives in  ways c o n tra ry  to  th e o re tica l 

p re d ic tio n s . E specia lly when th e  stakes are life , dea th , and fin a n c ia l losses in  the 

b illio n s  o f d o lla rs , as is th e  case w ith  n a tu ra l d isaste r po licy, we sh o u ld  ensure th a t 

th e  m odels th a t guide ou r po lic ies  are the m ost rigo rous and accura te  ones availab le. 

T h o u g h  a p le th o ra  o f theories a b o u t ris k  m anagem ent behavio r abound, m ore rigorous 

e m p iric a l te s tin g  about th e  w ay in d iv id u a ls  respond to  social, m a rke t, and  governm ent
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in cen tives is  an abso lute m ust fo r the  co n s tru c tio n  o f e ffective  le g is la tive  in s titu tio n s . 

T h o u g h  th is  p ro je c t focuses on th e  ca tas trop h ic  r is k  and n a tu ra l d isaste r p o lic y  arena, 

th e  th e o re tic a l p o in t applies m ore b road ly . I t  app lies a t ve ry least to  o th e r form s o f 

r is k  re g u la tio n , and lik e ly  to  a range o f governm ent po lic ies th a t re ly  on  th e  log ic o f 

se lective  incentives derived fro m  a s tr ic t ra tio n a lis t founda tion .

L ike  th e  basic theo re tica l p o in t, th e  ce n tra l m ethodo log ica l approach also has 

m ore genera l app lica tions. The  m ethodo log ica l innova tions o f the  p ro je c t are tw o­

fo ld . F irs t, one piece o f the  p ro je c t addresses th e  challenge o f design ing  em p irica l 

tes ts  fo r th e  existence and im p a c t o f heu ris tics  and cogn itive  biases o u ts id e  o f labo ­

ra to ry  con texts. Even today, the  vast m a jo rity  o f evidence in  beh av io ra l econom ics 

comes fro m  la b o ra to ry  experim ents. In  o rde r to  m ove th is  research agenda fo rw ard , 

deve lop ing  m ethods to  test th e  p red ic tions  o f beh av io ra l econom ics o u ts id e  the  lab ­

o ra to ry  is an abso lu te  m ust. B y  re ly in g  on a m ix tu re  o f m arke t, governm ent, and 

in d u s try  da ta , th is  p ro jec t devises o rig in a l e m p irica l tests o f heu ris tics  and  biases in  

re a l w o rld  con texts . For members o f th e  b e h a v io ra lis t research com m un ity , the  devel­

opm ent and a p p lica tio n  o f these s ta tis tic a l m ethodologies m ay be o f d ire c t in te rest. 

Second, th e  in tro d u c tio n  o f n o n -ra tio n a lis t actors in to  otherw ise ra tio n a l m odels is 

ju s t now  beg inn ing  to  y ie ld  p ro d u c tive  ins igh ts in  o th e r fie lds. The  e xp o s itio n  o f 

how  one u tiliz e s  s im p le  and s tra ig h tfo rw a rd  game th e o re tic  form s to  unde rs tand  the 

d yna m ic  between biases and behavio r is c le a rly  m e th odo log ica lly  re levan t fo r those 

w o rk in g  w e ll ou ts ide  the substan tive  area o f ca tas trop h ic  risk . The  basic in tu itio n  

has p o te n tia l relevance fo r m a instream  p o litic a l science, law , and econom ics.
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C h a p te r 2 develops the background issues o f n a tu ra l d isaste r ris k  in  the U n ite d  S tates 

b y  discussing the  dom inant  lite ra tu re s  from  the  soc ia l sciences. The chap ter argues 

th a t n e ith e r r ig id  econom ic m odels n o r pu re ly  psycho log ica l accounts are adequate 

cha racte riza tions o f in d iv id u a l decision-m aking in  th is  con text. T he o re tica l tre a t­

m ents fro m  b o th  schools o f th o u g h t are p le n tifu l, b u t rigorous hypothesis te s tin g  is 

n o t. To com pensate fo r th is  shortcom ing, the  chap te r proceeds w ith  an eye tow ards 

deve lop ing  e m p irica l hypotheses th a t can be tes ted  using  m arke t data to  v e r ify  o r 

re je c t th e  respective theories. C hap te r 3 contains th e  m a in  e m p irica l find ings on  th is  

fro n t, d em on stra ting  th a t beh av io ra l economics has som eth ing  to  say about re a l-w o rld  

r is k  decisions, b u t th a t even a fte r accounting fo r obvious causal factors, s u b s ta n tia l 

he te rogene ity  w ith  respect to  ris k  behavio r rem ains. A g a in s t th is  backdrop, ch a p te r 4 

develops a fo rm a l m odel o f in d iv id u a l choice th a t in teg ra tes  find ings from  co g n itive  

psycho logy in to  otherw ise ra tio n a l m odels o f choice. B y  w o rk in g  w ith  an e x tre m e ly  

s im p le  game fo rm , i t  is possible to  c la rify  the  p o te n tia l effects o f heuristics and  biases 

on  socia l e q u ilib ria . The chap te r dem onstrates th a t under fa ir ly  general co n d itio n s , 

com m un ities fac ing  s im ila r a c tu a l r is k  exposure m ay respond w ith  e n tire ly  d iffe r­

e n t r is k  m anagem ent stra teg ies. In  ce rta in  cases, in d iv id u a l leve l biases can spread 

th ro u g h  com m unities, m aking  i t  harder fo r o ther in d iv id u a ls  to  make o p tim a l choices 

a b o u t r is k  m anagem ent. H e rd  behavio r around su b -o p tim a l decisions can e a s ily  re­

s u lt. In  one sense then, chap te r 4 develops the  im p lic a tio n s  o f in d iv id u a l b e h a v io r 

fo r socia l groups. A fte r th e  th e o re tica l developm ent o f th e  m odel, chapter 5 develops 

a  new  m ethod  to  test the cascade m odel o f chap te r 4 e m p irica lly , using pa ram ete r­

ized  variance m odels from  econom etrics. The chap te r provides an a d d itio n a l la ye r o f 

e m p iric a l su p p o rt fo r the  m ode l o f ris k  m anagem ent behavio r by  m ix ing  M a x im u m
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L ik e lih o o d  E s tim a tio n  (M L E ) and M a rko v  C hain  M on te  C a rlo  (M C M C ) m ethods. 

W ith  these em p irica l fin d in g s  in  hand, chapter 6 tu rn s  to  th e  im p lic a tio n s  o f these 

p a tte rn s  o f g roup behavior fo r  th e  s tru c tu re  o f governm ent in s titu tio n s . U s ing  a m ix ­

tu re  o f h is to ric a l da ta  and basic q u a n tita tiv e  analysis, the  chap te r offers an  ana lysis o f 

p o lit ic a l choice about ris k  in s titu tio n s . W ith  an understand ing  o f the pressures p u t on 

p o litic ia n s  by  ris k -ta k in g  c itiz e n  behavio r, i t  becomes possib le to  recast p o lit ic a l deci­

sions a b o u t delegation and ove rs igh t, and be tte r exp la in  th e  socia l incen tives created 

by th e  in s titu tio n s  o f ris k  re g u la tio n . C hapter 7 concludes by  reconsidering  the  chal­

lenges o f p o lic y  developm ent in  fig h t o f the  revised th e o ry  o f c itize n  decis ion -m aking  

and p o lit ic a l choice. In  sum , th e  p ro je c t begins w ith  a fou n d a tio n  o f m e th odo log i­

ca l in d iv id u a lis m , and fro m  th a t s ta rtin g  po in t, adds layers o f analysis th a t exp lore  

the  in te ra c tio n  between in d iv id u a l and group decis ion-m aking, group b e h a v io r and 

p o lit ic a l in s titu tio n s , and p o lit ic a l in s titu tio n s  and organ ized in terests.

1.6 Definitions and Scope

B efore m ov ing  forw ard, I  w a n t to  c la rify  a few im p o rta n t te rm s. B y  ca ta s tro p h ic  risk , 

I  m ean a lo w  p ro b a b ility  h ig h  consequence event whose occurrence is u n ce rta in .5 

T he p ro je c t lim its  the class o f events in  question to  those ty p ic a lly  ca lle d  n a tu ra l 

d isasters, in c lu d in g , b u t n o t lim ite d  to , hurricanes, floods, earthquakes, tornadoes, 

and o th e r form s o f severe e n v iro n m e n ta l hazards whose p ro b a b ility  o f occurrence is 

sm a ll, b u t whose im pact is e x tre m e ly  large. T h is  lim ita tio n  excludes a b road  class 

o f te chno log ica l risks and ca tastrophes ranging from  Three M ile  Is land  to  th e  B hopa l
a .

d isaste r. T h is  d is tin c tio n  is  p r im a r ily  one o f convenience since the re m a in in g  class is

5. T h is  de fin ition  is adapted from  Camerer and K unreuther (1989).

6. See Fischer (1996) fo r a discussion o f the Bhopal disaster.
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s t ill fa r to o  large fo r com prehensive considera tion . However, lim itin g  the  discussion 

to  n a tu ra l d isasters has th e  benefic ia l b yp ro d u c t o f avo id ing  the  con trove rsy in  the 

r is k  pe rcep tion  lite ra tu re  ab o u t “m an-m ade” versus “n a tu ra l”  ris ks . 1 M oreover, since 

th e  p ro je c t is concerned w ith  p o litic a l in s titu tio n s , cons tra in ing  th e  class o f in q u iry  

a llow s the  p o licy  d iscussion to  be m ore specific since n a tu ra l d isaste rs have m any o f 

th e ir  ow n le g is la tive  m easures.

W h y  does ca ta s tro p h ic  r is k  w a rran t its  ow n in q u iry?  A cco rd in g  to  conventiona l 

econom ic m odels, the re  is  n o th in g  p a rtic u la rly  d is tin c tiv e  about ca ta s tro p h ic  risk . To 

a  ra tio n a l actor, a lo w  p ro b a b ility  h igh consequence event is tre a te d  no d iffe re n tly  

th a n  a h igh  p ro b a b ility  lo w  consequence event. B o th  th e  p ro b a b ility  and severity  o f 

th e  event are w e igh ted, expected u t il ity  ca lcu la ted , and an u ltim a te  decision made. 

Y e t, expe rim en ta l w o rk  suggests th is  m ay o ve rs im p lify  th e  re a lity  o f in d iv id u a l choice. 

In d iv id u a ls  o ften  have tro u b le  eva lua ting  risks, and th is  p ro p e n s ity  is especia lly in ­

tense fo r ca tas trop h ic  risks . In d iv id u a ls  m ay sys te m a tica lly  under- o r over-estim ate 

th e  like lih o o d  th a t a nega tive  event w ill occur; and, the  severity  o f th e  negative event 

in  question  im p lies th a t m istakes m ay be p a rtic u la rly  costly. T he}'- are ca tastroph ic, 

b y  d e fin itio n , fo r th e  in d iv id u a l, b u t in  the  U n ite d  States a t least, choices about 

ca ta s tro p h ic  ris k  have im p lic a tio n s  fo r others since taxpayers o fte n  bear the  costs o f 

cleanup and recovery. F in a lly , because o f the  com plex in te ra c tio n  betw een ris k  per­

cep tion , m anagem ent decisions, organized in te rests , and governm ent incentives, the 

fie ld  is  a p a rtic u la rly  fe rtile  one fo r scholars o f r is k  and re gu la tion .

In  recent years, r is k  m anagem ent has received trem endous a tte n tio n  b o th  in  the 

p riv a te  m arke t and in  academ ia. For m y purposes, I  do n o t have a p a rtic u la rly  

com p lica ted  concep tua l d e fin itio n  in  m ind. B y  ris k  m anagem ent, I  m ean s im p ly

7. For a discussion, see Slovic, Fischoff, and Lichtenste in (1985).
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th e  engagem ent o f a s tra te g y  to  balance the  risks one faces by using one o r sev­

e ra l o f a series o f m anagem ent technologies in c lu d in g , b u t n o t lim ite d  to , s tru c tu ra l 

m itig a tio n , n o n -s tru c tu ra l m itig a tio n , insurance, se lf-insurance, avoidance, o r o the r 

fo rm s o f risk-sha ring , risk-spread ing , o r risk -tra n s fe r. M itig a tio n  refers to  e ffo rts  in ­

tended to  m in im ize  the  consequences o f an event shou ld  i t  occur. In  th e  e a rly  p a rt 

o f th is  cen tu ry , m ost e ffo rts  to  dea l w ith  env ironm enta l hazards invo lved  “ s tru c tu ra l 

m itig a tio n ,”  steps like  th e  cons truc tion  o f dams o r levees to  avoid damages from  

floods. In  the  1970’s, expe rts began to  emphasize “ n o n -s tru c tu ra l m itig a tio n ”  in vo lv ­

in g  in d iv id u a l-le v e l actions lik e  th e  in s ta lla tio n  o f h u rrican e  shu tte rs  to  avo id  w ind  

dam age o r anchors on w a te r heaters to  m in im ize earthquake  damage. U n lik e  m itig a ­

tio n , insurance m echanism s are designed to  share o r spread risk . In s u rin g  fo r a ll o r 

p a rt o f th e  loss from  a n a tu ra l d isaster allows some o f th e  ris k  to  be tran s fe rred  to  a 

th ird  p a rty , though  a t a p rice . T he  actua l consequences o f th e  event are n o t m in im ized  

o r avoided, b u t insurance m echanism s restruc tu re  th e  fin a n c ia l ra m ifica tio n s .

T h e  range o f b o th  m itig a tio n  and insurance technologies has evolved s u b s ta n tia lly  

d u rin g  th e  past century. T h e  crea tion  o f catastrophe bonds and the  deve lopm ent o f a 

fin a n c ia l in s tru m e n t indexed to  ove ra ll losses in  th e  p ro p e rty  and casua lty  insurance 

in d u s try  tra d e d  on the  C hicago B oard  o f Trade (PCS C a tastrophe Index) has y ie lded  

new  and innova tive  ways to  m anage ca tastroph ic risk.®

1.7 Summary

T h is  chap te r has trie d  to  o ffe r an in tro d u c tio n  to  th e  m a in  questions w ith  w h ich  the 

rem a inder o f th e  p ro je c t w ill grapp le . R ather th a n  a fo rm a l in tro d u c tio n  to  the  issues

8. These instrum ents are no t generally used by ind iv idua ls. However, they provide some 
hope fo r the development o f a larger and more efficient hazard insurance industry. For a 
discussion o f some o f these innovations, see Froot (1999).
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o f r is k  percep tion , n a tu ra l disasters, and governm ent po licy , I  have tr ie d  to  give a 

fla v o r o f the  re levant issues and postpone fo rm a l d e fin itio n s  u n til re q u ire d . In  essence, 

th e  p ro je c t asks a b o u t th e  re la tionsh ip  betw een how  people behave e m p iric a lly  and 

the  design and m ain tenance o f regu la to ry  in s titu tio n s  th a t ta rg e t such behavio r. The 

rem a inder o f the p ro je c t w ill move from  th e  m ic ro  level o f in d iv id u a l c itize ns  to  the 

m acro leve l o f governm ent p o licy . Keeping th is  progression in  m in d  m ay he lp  as the 

p ro je c t proceeds. W h ile  each piece o f the  p ro je c t focuses on a spec ific  le ve l o f analysis, 

th e  overarch ing goal rem a ins the  same: an unde rs tand ing  o f th e  so c ia l tre a tm e n t o f 

ca ta s tro p h ic  risk  in  th e  U n ite d  States. T h is  ta s k  is im p o rta n t n o t ju s t fo r academ ic 

reasons, b u t also fo r th e  u ltim a te  reductio n  o f losses o f fife , c a p ita l, and resources 

th a t n a tu ra l disasters c la im  each year.
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Fundam enta lly, th is  p ro je c t is concerned w ith  exp la in in g  how in d iv id u a ls  respond to  

ca tas troph ic  ris k  and  how  c itize n  behavior a ffects p o litic a l choices abo u t regu la to ry  

in s titu tio n s . U n like  m uch previous w ork on ris k , w h ich  has asked w h y  in d iv idua ls  view- 

some risks as unacceptab le  w h ile  o ther risks as to le ra b le ,1 th is  p ro je c t seeks to  c la rify  

how  citizens m ake choices abo u t one p a rtic u la r typ e  o f risk . P a rt o f w ha t drives th is  

question  is the  econom ic re a lity  th a t losses fro m  n a tu ra l disasters are large on a socia l 

scale, b u t also fre q u e n tly  devasta ting a t th e  in d iv id u a l level. In tu itiv e ly , one m ig h t 

th in k  th a t ca ta s tro p h ic  risks w ould be p a rtic u la r ly  rip e  fo r extensive management 

and avoidance. Y e t, p riv a te  citizens o ften  e lect n o t to  engage in  any m eaningful 

r is k  m anagem ent. T h is  presents a puzzle. G iven  th e  p o te n tia l fo r devastating losses 

and th e  re la tive ly  freq uen t m edia a tte n tio n  g iven to  n a tu ra l d isasters, w hy do m ore 

in d iv id u a ls  n o t engage in  se lf-p ro tective  s tra teg ies to  guard aga inst ca tastroph ic risk?

T w o schools o f lite ra tu re  tend  to  dom ina te  th is  discussion. B o th  focus on the  way 

in d iv id u a l actors perce ive , evaluate, and m ake decisions about r is k .2 F irs t, econom ic 

m odels o f in d iv id u a l choice argue th a t in d iv id u a ls  w e igh t the p ro b a b ility  and severity 

o f a p o te n tia l event to  ca lcu la te  the expected payo ff o f m anaging th e  risk . By re ly in g  

on some basic fo rm  o f cost-bene fit analysis, in d iv id u a ls  take steps to  manage the risk  

i f  the  expected bene fits  o f do ing  so outw eigh th e  costs. T heo re tica lly , there is n o th ing  

p a rtic u la rly  d is tin g u is h in g  abou t ca tastroph ic  risk , as opposed to  m ore rou tine  risk , 

and there  is no reason n o t to  re ly  on the same fram ew ork o f expected u t ility  theo ry

1. See, for example, W ildavsky and Dake (1990), M argolis (1996) o r Rogers (1997).

2. To be fa ir, there are other dominant theoretica l paradigms as w ell, though these tend 
not to  be m ethodologically ind iv idua list. For example, the extensive w ork by M ary Douglas 
(1985) focuses on social norms and group relations as determ inants o f in d iv id u a l judgements 
about risk. S im ilarly, see Douglas and W ildavsky (1982). For the tim e being, I  emphasize 
economic and psychological models because they operate at the same level o f analysis.
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o r a m odest v a ria tio n .3 O n th e  o th e r hand, co g n itive  psychologists and  behav io ra l 

econom ists argue th a t in d iv id u a ls  e x h ib it system a tic  biases when e va lu a tin g  ris k  and 

th a t such biases can help e xp la in  in d iv id u a l b eh av io r in  th is  choice co n te x t. E xper­

im e n ta l and  m a rke t evidence in d ica te  th a t in d iv id u a ls  o fte n  e x h ib it choice behavio r 

th a t does n o t conform  to  the  m axim s o f expected u t il it y  theory, and m ay system a ti­

c a lly  und e r- o r over-estim ate o b je c tive  risks. In  one sense, th is  debate is  no d iffe re n t 

th a n  m ost debates between econom ists and psycho log ists. However, n e ith e r cam p has 

been p a rtic u la r ly  adept a t a p p ly in g  th e ir respective  th e o re tica l m odels to  the  specific  

case o f ca ta s tro p h ic  risk . M oreover, ne ith e r has adequa te ly  evaluated th e ir  th e o re tica l 

m odels w ith  enough em p irica l evidence.

T h e  u n d e rly in g  p o in t o f th is  p ro je c t is n o t to  re je c t e ith e r account o f in d iv id u a l 

decis ion -m aking ; b o th  are c le a rly  p a rtia lly  co rre c t. Nonetheless, i t  is  also c lear th a t 

b o th  approaches are incom plete  accounts o f choices in  th is  arena. M y  p o in t is no t 

s im p ly  th e  s to ck  c la im  th a t th e  tw o  p reva iling  theories shou ld be in te g ra te d  o r syn­

thesized. O n  th e  con tra ry, the  p o in t is th a t co g n itive  biases and s tra te g ic  in te ra c tio n  

affect each o th e r in  system atic ways to  y ie ld  socia l e q u ilib ria  th a t m ay be sub -op tim a l, 

and th a t such processes have im p lica tio n s  fo r th e  s tru c tu re  o f in s titu tio n a l env iron ­

m ents.

T h o u g h  m y the o re tica l approach necessitates m ix in g  ra tio n a lis t and cogn itive  

m odels, m uch c la rific a tio n  is requ ire d  before do ing  so. M any insigh ts fro m  experim en­

ta l econom ics and psychology have been tra n sp la n te d  to  the  analysis o f ca tas trop h ic

3. T h is  statem ent not quite accurate. Because catastrophic risks are h ig h ly  ambiguous, 
variance-based u t ility  models o r contingent va luation models would d is tingu ish  between 
catastrophic risk  and other types o f risk  for which probab ilities are be tte r specified (i.e. 
specified w ith  greater precision). A  b rie f treatm ent o f am biguity is included la te r in  th is 
chapter.
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r is k  though  th e y  cleaxly do n o t a p p ly  e m p irica lly . D ec is ion -reg u la ritie s  like  th e  gam ­

b le r’s fa lla c y  o r r is k  aversion are  ro b u s t in  o th e r contexts, b u t th e y  are incons is ten t 

w ith  the  evidence here. Second, basic econom ic m odels o f insurance  o r ris k  sp read ing  

m atch p o o rly  w ith  w ha t we know  a b o u t c itize n  behavio r. F o r exam ple, in d iv id u a ls  

s im p ly  do n o t purchase hazard insurance w hen a ra tio n a l in d iv id u a l w ould  do so. 

The  u n d e rly in g  fram ew ork fo r ana lys is  is s t ill he lp fu l, b u t i t  requires extension and  

re fo rm  to  be p ro p e rly  app lied . T he  extended econom ic m ode l, popu la r in  govern­

m ent and academ ic circles, argues th a t c itizens who do n o t m anage ca tas troph ic  r is k  

are s im p ly  respond ing  to  perverse soc ia l incentives created p r im a r ily  by governm ent 

po licy . T hough  I  am  sym p a th e tic  to  ana lysis th a t suggests there  are un in tende d  

consequences o f governm ent, p o licy , these accounts do n o t go n e a rly  as fa r as th e ir  

proponents suggest. A t best, th e y  are inadequate; a t w o rs t, th e y  are m islead ing and  

w h o lly  in cons is ten t w ith  th e  da ta .

The a rgum en t fo r th is  p ro je c t is s tra ig h tfo rw a rd . T h e  m ix tu re  o f e xpe rim e n ta l 

and m arke t evidence dem onstrates th a t in d iv id u a ls  e x h ib it c e rta in  cogn itive  biases in  

th e ir  decisions a b o u t d isaster ris k . In d iv id u a l bias is im p o rta n t, b u t such biases can be 

m agn ified  and  spread th ro u g h  a process o f s tra teg ic  in te ra c tio n  w ith in  com m unities. 

A s in d iv id u a ls  in te ra c t, in fo rm a tio n  ab o u t unce rta in  r is k  m anagem ent technologies 

m ay no t be e ffic ie n tly  aggregated. P riv a te  in fo rm a tio n  can be q u ic k ly  lo s t and herd  be­

hav io r resu lts , o fte n  around th e  w rong  m anagem ent technology. T h is  social ou tcom e 

im p lies th a t m any com m unities w ill be a lm ost com ple te ly u n p ro te c te d  when d isaste r 

strikes, le av in g  ex post re lie f as th e  o n ly  v ia b le  governm ent response. C o n s is te n tly  

biased c itiz e n  dem and fo r le g is la tive  in te rv e n tio n  (o r in a c tio n ) p u ts  a d is tin c t ty p e  o f 

pressure on  p o litic ia n s . R a tio n a l p o litic ia n s  m ay seek to  crea te  re g u la to ry  in s titu tio n s  

th a t m anage th e  p red ic tab le  n a tu re  o f p u b lic  pressure, a nd  s tra te g ic  actors know n
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as risk-en trep reneurs, w ho understand th e  socia l biases in vo lve d  in  n a tu ra l d isaste r 

p o lic y  m ay be ab le  to  e x tra c t gains fro m  th e  p o litic a l process, fu rth e r constra in ing  

th e  re g u la to ry  env ironm en t.

T h e  cen tra l ta s k  fo r th is  chapter is to  discuss the dom inan t  approaches to  in d iv id ­

u a l decis ion-m aking  a b o u t disaster ris k . T hough  descrip tive  d a ta  are included, th e  

tone  is m ore p o s itiv e  in  na ture . H ow  can in d iv id u a l behavio r best be explained? T he  

chap te r is s tru c tu re d  as fo llow s. Section tw o  provides an overview  o f the  descrip tive  

lite ra tu re  and in tro d u ce s  the com peting  the o re tica l fram ew orks. Section three d is­

cusses econom ic m odels o f risk  and section  fo u r trea ts psycho log ica l models. Section 

five  sum m arizes m y argum ent and discusses the  pa th  o f the  rem a inder o f the p ro je c t.

2.2 Empirical Evidence

H ow  do citizens respond to  the  th re a t o f n a tu ra l disasters? T h e  dom inan t account in  

th e  p o p u la r press is  th a t citizens s im p ly  ignore  such risks.4 To th e  ex te n t th a t c itizens 

are even aware th a t such a ris k  exists, th e y  are confident th a t th e  Federal governm ent 

w ill b a il them  o u t w ith  ex post re lie f shou ld  a disaster occur and  as a resu lt, th e y  do 

n o t engage in  any ex  an te  ris k  m anagem ent. W hen disaster s trikes, e n tire  com m unities 

are le ft unp ro tected  and  w ith o u t the  resources to  adequately recover. For some types 

o f popu la tions, in  some regions, fac ing  c e rta in  types o f n a tu ra l hazards, th is  is a 

fa ir ly  good sho rt-h a n d ; b u t in  m ost cases, i t  oversim plifies and m isrepresents the  

tru th . There is a c tu a lly  substan tia l he terogeneity in  th e  w ay th a t in d iv idua ls  and 

com m unities perceive and manage ca ta s tro p h ic  risk. W h ile  some ce rta in ly  e lect to

4. For recent treatm ents o f the economic aspects o f catastrophes see P riest (1996), Zeck- 
hauser (1996), K unreu ther and R oth (1998), Kunreuther (1996), o r Dacy and Kunreuther 
(1969). For a discussion o f po litica l issues, see P la tt (1999), F root (1999), N o ll (1996), or 
M ay (1985).
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take no a c tio n , others in vest in  b o th  m itig a tio n  and  insurance w ith  re g u la rity , as 

evidenced in  th e  fo llo w in g  chap te r.5

A lth o u g h  h a rd  to  believe w hen w a tch ing  the  a fte rm a th  o f a hurricane on  te lev is ion , 

contexts do e x is t in  w h ich  in d iv id u a ls  are s im p ly  n o t aware th a t a ca ta s tro p h ic  ris k  

exists. F o r exam ple, 100 year flo o d  zone maps d e ta il th e  p ro b a b ility  o f a serious flo o d  

o ccu rrin g  d u rin g  the  span o f a g iven century. B u t, th a t im p lies  th a t even h igh  ris k  

com m unities m ig h t no t have experienced a serious flo o d  w ith in  a reasonable pe rio d  

o f h is to ric a l m em ory.6 M oreover, m arke t incentives m ay in h ib it the  p ro d u c tio n  and 

d is tr ib u tio n  o f accurate in fo rm a tio n  abou t n a tu ra l hazard  risk . For exam ple, rea l 

estate agents are requ ired  to  disclose the  fact th a t a s tru c tu re  is loca ted  in  a flo o d  

p la in . However, such in fo rm a tio n  is alm ost ce rta in  to  decrease e ith e r th e  p rice  o f 

the  p ro p e rty  o r the  p ro b a b ility  o f a sale. Likew ise, fe d e ra lly  guaranteed m ortgages 

on p ro p e rtie s  in  flo o d  p la ins are requ ired  to  have hazard insurance; however, banks 

have v ir tu a lly  no incen tive  to  enforce th is  requ irem ent. L it t le  in cen tive  fo r honest 

in fo rm a tio n  re ve la tio n  exists since there  is v ir tu a lly  no pun ishm ent m echanism  and 

banks them selves do no t have to  bear the  risk.

T h a t sa id , m ost citizens exposed to  n a tu ra l d isaste r r is k  are aware o f th is  fa c t. 

P u b lic  o p in io n  d a ta  on c itiz e n  percep tion  o f n a tu ra l risks in d ica te  th a t n e a rly  s ix ty  

percent o f th e  p o p u la tio n  th in k s  th a t i t  is lik e ly  th e y  w ill be s tru ck  b y  a m a jo r

5. For example, see the discussion o f O lin  and Rapids C ity  Iowa in C hapter 4.

6. W hile  m any citizens exhaustively research the region, neighborhood, and property 
to  which they are planning to  move, others rely on real estate agents, developers, and 
financia l in s titu tio n s  to guide th e ir actions. U nfortunately, these in s titu tio n a l actors often 
have an incentive against p rovid ing accurate in form ation about hazard risks since property 
value a n d /o r the like lihood o f a sale may decrease w ith  accurate in form ation. A lthough 
economic considerations may no t dom inate disclosure decisions, they do provide good reason 
to  question w hether in fo rm ation  producing mechanisms m ight be warranted in  th is  po licy 
arena.
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Table 2.1: P e rcep tion  o f D isaste r R isk b y  R egion, 1998

R egion D isaste r L ik e ly (N ) T o ta l Respondents
N ew  England 67% (86) 128
M id -A tla n tic 48% (99) 207
E ast N o rth  C e n tra l 65% (236) 363
W est N o rth  C e n tra l 61% (110) 181
S ou th  A tla n tic 62% (182) 294
E ast South C e n tra l 88% (122) 139
W est S outh C e n tra l 54% (128) 238
M ou n ta in 19% (21) 111
P acific 65% (202) 311

Source: Insurance Research. C o u n c il, 1999

n a tu ra l d isaste r (IR C  1999; IR C  1995). A cco rd in g  to  expe rts , th is  is a d ra s tic  over- 

e s tim a tio n .7 Table 2.1 presents th e  p ro p o rtio n  o f respondents w ho believe th e y  are 

lik e ly  to  be affected b y  a n a tu ra l d isaste r in  the  next decade, b roken  dow n by region. 

A t least a t th is  basic leve l, n a tu ra l haza rd  ris k  does no t go u n n o tice d  b y  m ost citizens. 

T h o u g h  few  residents o f th e  M o u n ta in  reg ion  th in k  a n a tu ra l d isaste r is lik e ly  to  affect 

them , m ost regions c lu s te r a t betw een f if ty  and s ix ty  percen t. S till, i t  is w o rth  no tin g  

th a t even a t th is  aggregate level, a good deal o f he terogene ity  exists. As few  as 19% 

and  as m any as 88% o f th e  reg iona l respondents th in k  th e y  face, a t least, m oderate 

d isaste r ris k . M oreover, p u b lic  o p in io n  surveys conducted b y  K u n re u th e r (1978) and 

P a lm  (1998) suggest th a t pe rcep tion  o r awareness o f d isaste r r is k  waxes and wanes 

su b s ta n tia lly . In  the  im m ed ia te  a fte rm a th  o f a d isaster, awareness is, n o t su rp ris ing ly , 

acu te . However, in  th e  years a fte r a m a jo r ca tas troph ic  event, awareness fades.

7. The actual population a t even modest risk  is substantia lly lower (somewhere on the 
order o f 10 percent), and the p ro b a b ility  th a t any given in d iv id u a l w ill be struck during 
th a t tim e  period is generally thought to  be less than  one percent, bu t ce rta in ly  not greater 
than  five  percent.
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M ost ava ila b le  evidence on d isaster r is k  comes from  da ta  on p a rtic ip a tio n  in  hazard 

insurance m arke ts, w h ich  have a fa ir ly  sp o tte d  h is to ry  in  the  U n ite d  S tates. M arke t 

p a rtic ip a tio n  has been sporad ic  and o fte n  con trove rs ia l.8 Even w hen p ro p e rty  insurers 

were w illin g  to  o ffe r hazard  insurance, consum ers generally v iew ed th e  prem ium s 

as to o  expensive.9 M oreover, m any com panies th a t d id  en te r th e  m a rke t exposed 

them selves to  to o  m uch r is k  w ith o u t enough reinsurance. For p rec ise ly  th a t reason, 

a m a jo r ca tas trophe  lik e  H u rrica ne  A n d re w  in  1992 forced m any com panies in to  

inso lvency and sent m any o thers flee ing th e  m arke t (IR C  1994). In  response to  

the  re su ltin g  d e a rth  o f a ffo rdab le  p ro p e rty  insurance, regu la to rs in  F lo rid a  increased 

re s tric tio n s  on  m a rke t e n try  and e x it, m a k in g  the  m arket an even m ore questionable 

ven tu re  fo r firm s .19

T he  N a tio n a l F lo o d  Insurance P rogram  (N F IP ), a Federal p rog ram  th a t subsidizes 

the  cost o f flo o d  insurance prem ium s, is one h e lp fu l source o f d a ta  ab o u t c itizen  

behavio r. H is to ric a lly , th e  program  has been c ritic ize d  fo r lo w  p a rtic ip a tio n  rates 

even when p a rtic ip a tio n  was requ ired  b y  law . P a rtic ip a tio n  has s h ifte d  between five  

and tw e n ty  percen t o f th e  households exposed to  enough ris k  to  q u a lify  th e m  fo r the  

program . As o f 1997, th e  Federa l Insurance A d m in is tra tio n  (F LA ) es tim a ted  th a t 27 

percent o f the  households lo ca te d  in  h ig h  r is k  flo o d  zones were in su re d  (P a lm  1998).

8. This is tru e  fo r a num ber o f reasons. M ost im portantly, na tu ra l hazards are remark­
ably hard to  accurate ly pred ict, and even w ith  modem technological advances i t  is d ifficu lt 
to create accurate actuaria l tables to  price insurance. Thus, function ing  m arkets require 
a large popula tion in  a geographically dispersed region so th a t risks are no t too highly 
correlated.

9. Some argue th a t th is  resulted in  adverse selection. Generic adverse selection problems 
arise from  an in a b ility  to  separate high from  low  risks. Premiums th a t are too  high w ill 
a ttra c t only h igh  risk  consumers.

10. For discussions o f hazard insurance, see F root (1999), K unreuther and R oth  (1998), 
or Freeman and K unreu ther (1997).
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Some c itizens are s im p ly  unaware o f the  a v a ila b ility  o r d e ta ils  o f flo o d  insurance. 

T h is  was tru e  some 20 years ago when K u n re u th e r (1978) p roduced his ea rly  w ork, 

and  rem ains tru e  to d a y  according to  a 1995 survey (IR C  1995). W hen asked w hy 

th e y  do n o t purchase insurance, in d iv id u a ls  te n d  to  c ite  e ith e r th e  cost, w h ich  can be 

su b s ta n tia l even a t a governm ent subsidized ra te , o r the  fa c t th a t th e y  do no t t h ink 

th e y  are a t m uch o f a r is k  (IR C  1995).

M any com m entators have suggested th a t th e  dem and fo r flo o d  insurance in  the  

U n ite d  States is v ir tu a lly  non-existent. C e rta in ly , i t  is n o t h ig h  enough fo r a na tio na l 

insurance program  to  be self-susta in in g  (G A O  1990a). These c la im s are generally 

roo ted  in  G overnm ent A ccoun ting  O ffice docum ents th a t eva lua te  th e  success o f the 

N F IP  as a se lf-susta in ing  insurance e n tity , ra th e r th a n  a governm ent program  con­

cerned less w ith  fin a n c ia l independence th a n  reg u la tin g  a ce rta in  typ e  ris k . G AO  

stud ies h ig h lig h t the  fa c t th a t nearly 80% o f th e  com m u n itie s  th a t cou ld  p a rtic ip a te  

in  th e  N F IP  elect n o t to  do so, and th a t in  some years, th e  p rog ram  loses m oney 

(G A O  1990a; G AO  1990b). M oreover, even w hen ca rry in g  insurance is m andated by 

la w ,11 the  level o f p a rtic ip a tio n  seems a rb itra ry . In  Texas, a fte r th e  1989 floods, as 

few  as 10 percent o f th e  properties th a t were le g a lly  m andated to  c a rry  insurance had 

active  policies. O n th e  o th e r hand, an a u d it in  M aine d in in g  a s im ila r tim e  period 

(1987), found  th a t coverage was as h igh  as 70-80 percent (G A O  1990b).12

In  re a lity , cla im s a b o u t th e  N F IP ’s fa ilu re  are m ore hype rb o le  th a n  anyth ing  else. 

Concerns about fin a n c ia l v ia b ility  were raised in  the  la te  1980’s and e a rly  1990’s when 

the  U.S. had been s tru c k  b y  a series o f p a rtic u la rly  cos tly  floods. O n average, the

11. F lood insurance is m andatory if  a property is located in  a government-designated 
flood p la in  and the dw elling has a government-backed mortgage.

12. Chapter 3 contains a discussion tha t sheds some ligh t on regional differences like th is 
one.
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N F IP  is se lf-sus ta in ing , ta k in g  in  prem ium s a p p ro x im a te ly  equal to  the  paym ents 

i t  makes (across d iffe re n t years) (GAO  1990b). S ince b e in g  im plem ented in  1968, 

ove ra ll p a rtic ip a tio n  in  th e  program  has grow n s te a d ily  over tim e , as the p lo t o f
1 Q

polic ies in  fo rce  and  th e  d o lla r value o f po lic ies in  force in  F ig u re  2.1 c lea rly  shows. 

T he  num ber o f po lic ies  in  force in  1972 was ju s t 92,228 com pared w ith  3,302,693 

in  1997. T he  p e r c a p ita  figures are ju s t as s trik in g , m o v in g  fro m  0.44 po lic ies p e r 

1,000 people in  1972 to  12.37 policies per 1000 in  1997. W h e th e r the  s h ift is fro m  a 

com ple te ly in s ig n ific a n t num ber to  a m odera te ly in s ig n ific a n t one is  an open question . 

Nonetheless, th e re  has c le a rly  been a re la tive  increase in  th e  num ber o f policies so ld  

each year.

F ig u re  2.1: F lo o d  Insurance P rogram  A c tiv ity , 1972-1997

° Standardized values of (ins)

1.80718

- 2.01838

*  Standardized values of (pol)

4 *

1972
Year

— r*
1997

13. A  p lo t o f per cap ita  policies or insurance in  force looks alm ost identical. The values 
o f policies and insurance are standardized so th a t the scale o f the  y-axis is the same. The 
transform ation does no t a lte r the tim e trend.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Even m ore  im p o rta n t, there is  trem endous reg iona l v a ria tio n  in  th e  insurance 

trends over tim e , a fa c t th a t is ty p ic a lly  igno red  b y  com m enta tors seeking an overa ll 

ch a ra c te riza tio n  o f th e  program . T ab le  2.2 co n tains th e  m ean and  m edian pe r cap ita  

flo o d  losses and  flo o d  insurance p o lic ies  by reg ion . Irrespec tive  o f w he the r we re ly  

on mean o r m ed ian  figures, there is  o b v io u s ly  s ig n ifica n t v a ria tio n  w ith  respect b o th  

to  per ca p ita  losses and to  per c a p ita  flo o d  insurance coverage. T he  tw o  highest 

reg iona l loss averages are the W est N o rth  C e n tra l and W est S o u th  C e n tra l regions. 

T he  W est N o rth  C e n tra l region is m ade up o f Iow a, N o rth  D a ko ta , S ou th  D akota, 

M innesota, M isso u ri, Nebraska, and Kansas. T h e  W est South C e n tra l reg ion  consists 

o f Arkansas, Lou is iana , O klahom a, and  Texas. D evasta ting  flo o d s  o fte n  h it  th is  area, 

and thus, th e  loss figures make genera l sense. W h a t is som ew hat m ore su rp ris ing  

is the  low  le ve l o f pe r cap ita  losses in  th e  S ou th  A tla n tic  reg ion , w h ich  experiences 

frequent hu rricanes th a t produce flo o d  dam ages. Indeed, some o f the  highest per 

ca p ita  insurance coverage is found in  regions w ith  th e  lowest p e r c a p ita  flo o d  losses. 

T h is  is p u zz lin g  and a p o in t I  re tu rn  to  la te r in  th e  chap ter. In  a d d itio n  to  the 

va ria tio n  w ith  respect to  flood losses, the re  is  also s ig n ifica n t v a ria tio n  w ith  respect 

to  flood  insurance  coverage. The S o u th  A tla n tic  and W est S ou th  C e n tra l regions have 

h ig h  mean leve ls o f insurance coverage, w h ile  th e  E ast N o rth  C e n tra l reg ion has the 

lowest m ean le ve l o f coverage. W h a t is p a rtic u la r ly  su rp ris in g  is th e  h ig h  level o f 

coverage in  N ew  E ng land and the  M id -A tla n tic  states, re la tive  to  th e  leve l o f losses 

th e y  tend to  experience. W hy in d iv id u a ls  are m ore lik e ly  to  in su re  in  th e  N ortheast, 

despite re la tiv e ly  in frequen t floods is  a puzzle.

F igures 2.2 and 2.3 conta in  the  p e r ca p ita  flo o d  insurance po lic ies  fo r states in  New 

E ngland and th e  E ast N o rth  C e n tra l regions respective ly. In  N ew  E ng land , alm ost 

each sta te  in  th e  region seems to  reach an e q u ilib riu m  p o in t (loose ly  speaking) a t
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T ab le  2.2: Per C a p ita  Losses and F lood  Insurance  coverage, 1972-1997

Means Medians
Region Policies Losses Policies Losses
New England 4.03 4.98 4.18 .04
M id -A tla n tic 6.70 3.70 4.55 .39
E ast N o rth  C e n tra l 1.63 9.53 1.61 1.59
W est N o rth  C e n tra l 3.17 103.03 2.54 2.84
S outh A tla n tic 11.51 7.95 6.61 .301
E ast South C e n tra l 4.88 14.99 3.86 1.34
W est South C e n tra l 16.37 39.36 3.99 2.88
M oun ta in 3.07 15.98 2.53 .39
P acific 2.83 27.25 2.49 .53

a b o u t 1978-1979. U n til th a t p o in t every s ta te  in  th e  region e xh ib its  fa ir ly  constant 

p o lic y  g ro w th , and from  th a t p o in t forw ard, th e  num ber o f per ca p ita  po lic ies  levels 

o ff w ith  o n ly  a s lig h t d r if t  upw ard  over the  nex t 15 years.

T ho ugh  lik e  New E ngland, th e  East S outh C e n tra l region also sees a  sp ike in  the 

1970’s, a fte r a b rie f pause, th e  num ber o f po lic ies increases a t a s im ila r ra te  a fte rw ard . 

T h e  tre n d  looks m ore like  a continuous ra te  o f g ro w th  d u rin g  the past qua rte r-ce n tu ry . 

P erhaps even m ore to  the p o in t, F igures 2.4 and 2.5 show the level o f p o lic y  coverage 

in  th e  S ou th  A tla n tic  region (exc lud ing  F lo rid a ) and  th e  da ta  fo r F lo rid a  its e lf. The 

graphs are presented separa te ly because g row th  in  F lo rid a  s ig n ifica n tly  outpaces the 

g ro w th  in  th e  rest o f the reg io n .14 Nonetheless fo r  th e  en tire  region, th e  num ber o f 

p o lic ies  in  force each year increases s tead ily  th ro u g h o u t th e  entire  tim e  p e rio d . In  the 

aggregate, coverage looks lik e  i t  has increased u n ifo rm ly . However, a t low er levels o f 

aggregation , i t  becomes clear th a t pa tte rns o f insurance coverage d iffe r su bs tan tia lly . 

O f course, th is  stands to  reason, b u t i t  also means th a t heterogeneity is a key piece o f

14. Inc lud ing  F lo rida  suppresses the v is ib ility  o f the trend  in  the rest o f the states because 
o f the un ifo rm  scale o f the y axis in  the plot.
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Figure 2.2: Per Capita Flood Insurance Policies in New England
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th e  overa ll puzzle. P a tte rns  o f hazard insurance coverage d iffe r across regions, states, 

and tim e.

Evidence fro m  th e  earthquake insurance m arke t is la rg e ly  s im ila r, th o u g h  m uch 

less com prehensive. A p p ro x im a te ly , 35 percen t o f the  U .S. p o p u la tio n  is exposed to  

earthquake ris k ; however, earthquake insurance is n o t requ ired fo r h ig h  ris k  zones. 

B o th  the  dem and fo r and th e  supp ly o f re s id e n tia l coverage is dom inated b y  th e  C al­

ifo rn ia  m arke t, w here earthquake insurance was p riv a te ly  offered as e a rly  as 1916, 

b u t w ith  e xce p tio n a lly  low  levels o f p a rtic ip a tio n  (K u n re u th e r 1978).15 A fte r  the  

1926 Santa B a rb a ra  earthquake, m arke t p a rtic ip a tio n  increased d ra m a tica lly , b u t 

econom ic ha rd  tim es d in in g  th e  depression aga in stem m ed dem and. D u rin g  th e  next

15. A pparently demand was low because o f a m isconception tha t damage from  earth­
quakes result p rim a rily  from  fire , as they d id  in  the 1906 San Francisco earthquake. F ire  
damage is generally covered by standard homeowner’s insurance policies (Palm  1990).
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Figure 2.3: Per Capita Flood Insurance Policies in East North Central Region
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50-75 years, th e  level o f coverage s lo w ly  increased again, b u t never to  an overw helm ­

in g  degree. A s o f 1976, K u n re u th e r (1978) found th a t fewer than  five  pe rcen t o f 

hom eowners in  C a lifo rn ia  ca rrie d  insurance and a fu ll q u a rte r o f those c itize n s  were 

unaw are th a t coverage was even ava ila b le .16 K u n re u th e r (1978) found th a t c itize ns  

w ho d id  c a rry  insurance w ere m ore lik e ly  to  assign a h ig h  o r m edium  p ro b a b ility  to  

a d isaste r event than  those w ith o u t insurance, and in su re d  in d iv id u a ls  expected a 

h ig h e r leve l o f damage to  th e ir  homes i f  a disaster s tru c k .17 W hether th a t fin d in g  

is th e  re s u lt o f a ra tio n a l dec is ion -m aking  procedure o r an  ex post ra tio n a liz a tio n  is

16. For related in te rna tiona l work, see Asgary and W illis  (1997).

17. T ha t is, those who carried  insurance had higher estim ates o f both the p ro b a b ility  o f 
disaster and the  level o f loss should a disaster strike.
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Figure 2.4: Per Capita Flood Insurance Policies in South. Atlantic Region
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h a rd  to  say. B u t, a t least a loose associa tion  was found between perceived r is k  and 

th e  p rope ns ity  to  re ly  on  ris k  m anagem ent stra teg ies.18

18. The survey data  on catastrophic risk  behavior developed at tw o levels. The firs t 
arose in  the 1970’s ou t o f a scholarly debate about how to  get local officia ls to  invest in  
risk  m itiga ting  measures (Rossi, W righ t, and W eber-Burdin 1982). The second s tra in  o f 
research, started by K unreuther (1978) and continued by Palm  (1998,1990) has focused 
on the views and actions o f o rd inary citizens. Strangely, the surveys o f po licy elites fo im d 
v irtu a lly  no lin k  between perceived ris k  and the tendency to  adopt a self-protective stra tegy 
(Rossi, W right, and W eber-Burdin 1982). Though there was substantia l heterogeneity in  
the opinions o f officia ls about the actua l level o f catastrophic risk, increased risk perception 
d id  not translate in to  increased investm ent in  risk  management. A t the governmental level, 
th is  makes sense since budget constrain ts and public opinion generally induce action  on 
current period problem s ra ther than po ten tia l fu tu re  problems like  disaster losses. Thus, 
i t  is d ifficu lt to  cla im  th a t perceived risk  is unrelated to action. I t  m ay sim ply be the 
case tha t other pressures are more severe, as the authors speculate. W hile we see no 
strong relationship between risk perception and risk  management at the  local governmental 
level, the im plications are ambiguous and may result from  the nature o f inter-governm ental 
relations, ra ther than  issues o f risk  perception per se (May, Burby, Ericksen, Handm er, 
D ixon, Michaels, and S m ith  1996).
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Figure 2.5: Per Capita Flood Insurance Policies in Florida
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P a lm  (1998,1990) con tinued  K u n re u th e r’s w ork by s tu d y in g  trends in  earthquake 

insurance coverage and investm ent in  m itig a tio n  d u rin g  th e  1980’s and 1990’s. She 

found  firs t th a t the  num ber o f households covered and the  to ta l prem ium s pa id  have 

increased in  the past tw e n ty  years. Som ewhere between 20-25 percent o f the  surveyed 

households carried earthquake insurance. Second, insurance purchases increased d ra ­

m a tic a lly  in  the im m ed ia te  a fte rm a th  o f an earthquake (P a lm  1990, 65). W hen v iew ­

in g  purchase rates, spikes are c le a rly  v is ib le  a fte r a quake, suggesting th a t heightened 

awareness increases m anagem ent behavio r. T h ird , c itizens ju s tifie d  purchasing in ­

surance by referencing be lie fs about th e  like lih o o d  o f an earthquake, the  cost-benefit 

ca lcu lus o f the va lue o f insurance, and th e  perceived inadequacy o f ex post governm ent 

re lie f (P a lm  1998). A ll these facto rs suggest some q u a s i-ra tio n a l process o f decision­

m aking  about ca tas trop h ic  ris k , in  w h ich  people respond to  be lie fs and incentives 

ab o u t as we w ou ld  expect. S till, i t  is  su rp ris in g  th a t f if ty  to  seventy-five percent o f
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C a lifo rn ia n s  th in k  the re  is no t a serious enough ris k  to  w a rran t earthquake  insurance. 

W h y  does such a la rge  p o rtio n  o f th e  p o p u la tio n  elect n o t to  m anage ca ta s tro p h ic  

r is k  w hen th e  m a rke t is h ig h ly  v is ib le  and th e  ris k  reasonably acute?19

One p o te n tia lly  h e lp fu l piece o f evidence comes from  exp e rim e n ta l w o rk  b y  M c­

C le lland , Schulze, and Coursey (1993) w ho found  a b i-m oda l d is tr ib u tio n  o f decisions 

abou t insurance  fo r lo w -p ro b a b ility  events. In  a con tro lled  se ttin g , ro u g h ly  h a lf o f 

the  sub jects  tre a te d  the  p ro b a b ility  o f loss as i f  i t  were lower th a n  i t  was o b je c tive ly , 

and ro u g h ly  h a lf th e  subjects responded in  precise ly the opposite  w ay. T he  p o rtio n  

th a t unde restim a ted  the  risk  tended n o t to  purchase insurance and th e  p o rtio n  th a t 

overestim ated th e  ris k  was genera lly  w illin g  to  pay more fo r insurance th a n  i t  was 

ra tio n a l to  do . T he  b i-m o d a l d is tr ib u tio n  o f r is k  percep tion provides one p o te n tia l ex­

p la n a tio n  o r, a t least, illu s tra tio n  o f th e  he te rogene ity  we observe in  e m p iric a l haza rd  

insurance m arke ts . Perhaps b o th  a  dow nw ard  and an upw ard bias e x is t in  the  w ay 

th a t in d iv id u a ls  perceive disaster ris k , b u t once the  sub jective  p ro b a b ility  es tim a te  

exists, dec is ion -m aking  proceeds in  a m ore o r less ra tio n a l m anner.

T h is  accoun t is p lausib le , b u t i t  is co n tra d ic te d  by a t least som e o f the  a va il­

able evidence ab o u t ris k  percep tion. F irs t, even am ong groups th a t be lieve  th e y  face 

su b s ta n tia l d isaste r ris k , there is s t i l l  m uch heterogeneity in  the  w ay th e y  choose 

to  respond. T ho ugh  d iffe ren t preferences abou t ris k  m igh t e xp la in  some p o rtio n  

o f th is  puzzle , the re  is s t ill m uch v a ria b ility . M oreover, K u n re u th e r and H o g a rth  

(1995) fo u n d  th a t people ra re ly  lis t  p ro b a b ility  as a ju s tify in g  reason fo r purchasing

19. Government programs are one p rim a ry  explanation. Such theories are treated in  the 
follow ing section.
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w a rran tie s  against lo w  p ro b a b ility  events.20 V a ria tio n  in  the pe rce p tio n  o f p ro b a b ili­

tie s  does no t always y ie ld  b e h a v io ra l differences in  m arkets. S im ila rly , o th e r studies 

(Hsee 1996; Hsee, Loew enste in , B lo u n t, and B azerm an 1999) suggest th a t iso la ted  

estim ates o f p ro b a b ilitie s  m ay n o t affect m anagem ent behavio r because such proba­

b ilitie s  are no t re a d ily  evaluable. O n ly  when in d iv id u a ls  are g iven in fo rm a tio n  abou t 

re la tiv e  p ro b a b ilitie s  does a p ro b a b ility  estim a te  a ffect decisions a b o u t insurance or 

r is k  m anagem ent (K u n re u th e r, Novemsky, and K ahnem an 2000). G iv in g  co n tex tua l 

in fo rm a tio n  about re la tiv e  r is k  o r re la tive  p ro b a b ilitie s  enhances th e  odds th a t in d i­

v id u a ls  w ill use th e  in fo rm a tio n  in  th e ir decisions. In  the  case o f n a tu ra l disasters, 

in fo rm a tio n  about re la tiv e  r is k  is ra re ly  re a d ily  ava ilab le  and the  variance  o f these 

estim ates is large, c o m p lic a tin g  a s tra ig h tfo rw a rd  a p p lica tio n .

T he  em p irica l lite ra tu re  leaves us w ith  a series o f h e lp fu l c la rific a tio n s  on the  one 

hand and several puzzles a b o u t th e  way in d iv id u a ls  perceive and respond to  catas­

tro p h ic  ris k  on the  o th e r. F irs t, though  th e  p o p u la r press account o f in d iv id u a ls  who 

ignore  ca tas trop h ic  risks  is  m islead ing, i t  is tru e  th a t a su b s ta n tia l p o rtio n  o f the  

p o p u la tio n  a t ris k  does n o t engage in  se lf-p ro te c tive  behavio r o r r is k  m anagem ent. 

Second, and re la ted , he te roge ne ity  in  ris k  b eh av io r seems an im p o rta n t piece o f the 

o ve ra ll p ic tu re . W h ile  som e in d iv id u a ls  take l i t t le  to  no p ro te c tive  a c tio n , o thers 

u tiliz e  extensive m anagem ent strategies in c lu d in g  n o n -s tru c tu ra l m itig a tio n , in su r­

ance, o r o the r form s o f r is k  spread ing. T h ird , th e  lin k  between perce ived p ro b a b ility  

and in d iv id u a l behavio r is  som ew hat confused. Some evidence suggests a b i-m oda l 

d is tr ib u tio n  o f ris k  p e rce p tio n . E ith e r people v ie w  th e  ris k  as s u b s ta n tia l and m an­

age i t  accord ingly, o r th e y  v ie w  i t  as m in im a l and  choose to  do lit t le .  However, the  

causal d ire c tio n  o f th is  re la tio n s h ip  is questionab le , and o the r stud ies question  the

20. The study focuses on warranties for durable consumer goods like stereos, computers, 
o r VCRs. The app lication is ind irec t, but the results are suggestive.
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im p o rta n ce  o f iso la ted p ro b a b ility  estim ates in  em p irica l decis ion-m aking . In  sum , 

th e  evidence presents a fa ir ly  m u rky  p ic tu re  o f the w ay th a t in d iv id u a ls  perceive and 

respond to  ca tastroph ic  ris k . T h is  p ro je c t presents e m p irica l evidence abo u t the lin k  

betw een h is to rica l ris k  exposure and ris k  perception, ris k  pe rcep tion  and  the  propen­

s ity  to  m anage risk , and th e  re la tio n sh ip  between governm ent po lic ies and c itize n  

decis ion-m aking .

T h e  fo llo w in g  tw o sections discuss the  m a jo r theo re tica l d iv is ions w ith in  the lite r ­

a tu re  on n a tu ra l hazards and  decisions abou t lo w -p ro b a b ility  h igh  consequence risks. 

T h e  tw o  dom inan t a n a ly tic  fram ew orks are draw n fro m  econom ics and cogn itive  psy­

chology.21 T he  challenge fo r scholars is to  understand the  process o f r is k  perception 

and decision-m aking a b o u t r is k  m anagem ent. The key e m p irica l puzzle is th a t na tu ­

ra l d isasters represent a re cu rre n t, w e ll-pub lic ized  ris k  o f h ig h  m agn itude ; yet, there 

is trem endous heterogeneity in  the  degree to  w h ich ca tas trop h ic  ris k  is managed.

B o th  econom ic and psycho log ica l approaches tend to  agree th a t in d iv id u a ls  some­

tim es fa il to  manage ca ta s tro p h ic  ris k  e ffective ly. T he c o n flic t in  th e  lite ra tu re  is 

p r im a rily  over why. E conom ists suggest th a t c itizen  in a c tio n  is a ra tio n a l response 

to  perverse incentives crea ted  b y  governm ent policy. C o gn itive  psycholog ists and be­

h a v io ra l econom ists gen e ra lly  re ly  on the  choice regu la rities  th a t are th e  founda tion  

o f th e ir  w o rk. Biases in  th e  w ay c itizens evaluate ris k  cou ld  im p ly  th a t disaster ris k  

is sys te m a tica lly  under-estim ated , m aking  inaction  a m ore a ttra c tiv e  a lte rna tive .

In  th e ir  s im plest form s, b o th  theories are p e rfec tly  p lausib le . U n fo rtu n a te ly , nei­

th e r cam p has been p a rtic u la r ly  good a t adap ting  general in s igh ts  to  th e  specific case

21. From  tim e to  tim e, I  refer to  these as rationa list and cogn itiv is t as a shorthand. 
The shorthand sim ply reflects the ra tiona l actor o f economics on the one hand and the 
cognitive psychological actor on the other. I  do not mean to  im p ly  th a t the economic model 
excludes cognitive processes o r th a t the psychological model precludes any form  o f rationa l 
decision-m aking.
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o f ca tas troph ic  ris k . C onsiderable e m p irica l evidence has been accum ulated d u rin g  

th e  past th ir ty  years, and m uch o f i t  is s im p ly  in cons is ten t w ith  statem ents in  the  

scho la rly  lite ra tu re . M oreover, n e ith e r cam p has done an  adequate jo b  o f e x p la in ing  

soc ia l heterogeneity. O fte n  th e  research is m is-sta ted  as “w h y  does no one engage in  

se lf-p ro te c tive  behavior?”  ra th e r th a n  “w hy do some people engage in  se lf-p ro te c tive  

behavio r w h ile  o thers do not?”  T he  challenge is to  o ffe r a m odel th a t a llow s fo r 

heterogeneity across groups w h ile  s t il l em phasizing the  decis ion-m aking  process o f in ­

d iv id u a l actors. In  th e  rem a inder o f the  chap ter m y goa l is  to  fe rre t ou t the p la u s ib le  

c la im s from  those th a t are c le a rly  erroneous. For cla im s th a t have a t least an a ir  o f 

p la u s ib ility , m ore rigorous e m p irica l tests are developed e ith e r here or in  the fo llo w in g  

chap ter.

Below , I  d e ta il p recise ly how  and  w hy the  dom inan t theories are inadequate. A  

m a in  reason is th a t n e ith e r gives credence to  the re a lity  th a t decisions about r is k  are 

m ade in  a s tra te g ic  environm ent. B y  s tra teg ic  env ironm ent, I  have n o th ing  p a rtic ­

u la r ly  soph istica ted  in  m ind . In  its  sim p lest fo rm , I  m ean s im p ly  th a t the beh av io r 

o f o th e r actors m a tte rs  fo r in d iv id u a l decisions. T he choices o f peers m ay y ie ld  im ­

p o rta n t social cues abou t ris k  m anagem ent choices. E ven i f  payoffs are not e x p lic itly  

in te r-dependen t, the  s tra teg ic  fo rm  s t ill offers a m ore fle x ib le  w ay to  m odel beh av io r. 

Indeed, fo r m ost o f th is  p ro je c t, I  leave payo ff in te ra c tio n s  aside, focusing on  the 

in fo rm a tio n a l problem s th a t c itizens face, and the  re s u ltin g  im p a c t on governm enta l 

a c tion . M oreover, a s tra teg ic  fo rm  allow s us to  in teg ra te  in s ig h ts  from  cogn itive  psy­

cho logy w ith  tra d itio n a l ra tio n a l a c to r m odels to  b e tte r m ode l hum an behavior. I  sug­

gest th a t in fo rm a tio n  environm ents and cogn itive  biases m u s t be analyzed jo in t ly  fo r 

p rodu c tive  p o s itive  analysis. C o g n itive  biases can in te ra c t w ith  the  decis ion-m aking  

environm ent in  system a tic  ways th a t can n o t on ly  be m odeled, b u t th a t can also y ie ld
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b e tte r e xp la n a tio n s  o f socia l behavio r. However, before co n te m p la tin g  in te g ra tio n , a 

serious con s id e ra tio n  o f each approach on its  own term s is w a rran ted .

2.3 Rational Choice and Individual Action

In  th e  la s t f if ty  years, fo rm a l econom ic m odels o f in d iv id u a l choice under ris k  and 

u n c e rta in ty  have come to  dom ina te  m uch o f the socia l sciences. A s a resu lt, i t  shou ld  

be no su rp rise  th a t th e  m ost w e ll developed models o f in d iv id u a l decisions about ris k  

come fro m  econom ists, o r a t least scholars w ith  ra tio n a lis t in tu itio n s . However, th e  

th e o re tica l lite ra tu re  contains a  num ber o f c ritic a l sho rtcom ings.22 F irs t, m uch o f 

the  ra tio n a lis t lite ra tu re  on ca ta s tro p h ic  ris k  yie lds p re d ic tio n s  th a t are inconsisten t 

w ith  th e  ava ilab le  em p irica l evidence. C la rific a tio n  is needed to  understand where 

tra d itio n a l econom ic models succeed in  th is  context and w here th e y  fa il. Second, 

m ost fo rm a l m odels tend to  in c o rre c tly  assume decisions a b o u t ca tas troph ic  ris k  are 

problem s in  decis ion science, ra th e r th a n  in  game theory. Ig n o rin g  s tra teg ic  in te rac­

tio n  o fte n  y ie ld s  convo lu ted fin d in g s , and th is  too, w a rran ts  c la rific a tio n . M y goal is 

no t th e  w holesale re jec tion  o f ra tio n a l choice models in  th e  d isaste r context. Indeed, 

m y ow n m ode l presented chap te r 4 is dom inated by th is  approach. I  w an t s im p ly  to  

note th a t as app lied , ra tio n a l choice m odels have no t been u p  to  the  task o f exp la in ­

in g  c itiz e n  beh av io r and th a t in te ra c tio n  between citizens is  an im p o rta n t, b u t o fte n  

ignored p a rt o f th is  choice co n te x t.

22. For a related set o f models o f ind iv idua l behavior during catastrophes or adversity, 
see H irsh le ife r (1987).
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2.3.1 The P a rs im ony o f  R a tiona l Choice

Loose ly ra tio n a lis t exp lana tions gen e ra lly  argue th a t citizens respond to  econom ic 

o r soc ia l incen tives, m ax im iz ing  expected u t il it y  (bene fits), g iven th e ir  preferences. 

In  th e  classic m ode l o f expected u t ility ,  c itiz e n  decisions about m anagem ent are a 

fu n c tio n  o f th e  cost o f m itig a tio n  o r insurance  on the  one hand, a nd  some m ix tu re  

o f th e  p ro b a b ility  and  severity  o f a p o te n tia l ca tastrophe on the  o th e r.23 W h e th e r 

in d iv id u a ls  choose to  manage ca ta s tro p h ic  r is k  depends on these fa c to rs , th e ir  p re f­

erences about ris k , and any o the r re leva n t soc ia l incentives. C itize n s  m ig h t choose 

n o t to  m anage r is k  because i t  involves costs th a t th e y  believe ou tw e igh  th e  lo tte ry  

over benefits . T h is  is a parsim onious m ode l ro o te d  in  the  no tio n  th a t people balance 

p o te n tia l costs o f a c tio n  against a n tic ip a te d  bene fits  (losses) and choose a course o f 

a c tio n  based on th e ir  ca lcu la tions.

In  tru th , s tr ic t app lica tions  o f the  E U  m ode l are ra re ly  pu t fo rw a rd  in  th e  d isaste r 

co n te x t fo r tw o  reasons. F irs t, b o th  m a rke t and la b o ra to ry  evidence show  th a t m ost 

exposed c itizens are u n w illin g  to  purchase insurance a t a c tu a ria lly  fa ir  values, the  

p rice  a t w h ich  a  ra tio n a l ac to r shou ld  buy. Even hea v ily  subsid ized p rem ium s (up  

to  50 percent) o fte n  do n o t induce in d iv id u a ls  to  purchase. For th is  g roup  o f actors, 

e ith e r th e ir p e rce p tio n  o f the  re la tive  p ro b a b ilitie s , costs, and b en e fits  is in co rre c t, 

th e y  are n o t behaving  ra tio n a lly , o r th e y  are respond ing  to  o ther soc ia l incen tives. For 

th e  o th e r class o f actors, those who do purchase insurance, they  seem to  be w illin g  

to  pay m ore th a n  a c tu a ria lly  fa ir  values, suggesting e ith e r sig n ifica n t r is k  aversion 

o r m isperceived p ro b a b ilitie s . F o rtu n a te ly , tests can be devised th a t exam ine how  

w e ll sub jec tive  r is k  pe rcep tion  corresponds to  a c tu a l ris k  exposure. In  th e  process,

23. See Burby, C ig ler, French, Kaiswer, K artez, Roenigk, Weist, and W h ittin g to n  (1991) 
fo r a related discussion and examples.
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the  ro le  o f m ispe rcep tion  can be c la rified . In  general, the fin d in g s  presented in  th e  

subsequent chap te r show  th a t sub jective  ris k  estim ates are s tro n g ly  co rre la ted  w ith  

bo th  h is to ric a l losses and th e  leve l o f risk  m anagem ent.

Second, ra tio n a l a c to r m odels applied in  th is  con tex t have been too  s im p le , igno r­

in g  the p o te n tia l fo r even ex tre m e ly  elem ental form s o f s tra te g ic  in te ra c tio n  o r any 

em p irica l ana lysis o f th e  incentives created by governm ent po licy . The m ore com m on 

argum ent is  th a t r is k  m anagem ent is not cost-e ffective because o f the  perverse in ­

centives created b y  governm ent po licy. T he existence o f governm ent program s a lte rs  

the  choice e nv iro nm en t fo r in d iv id u a ls  decid ing w hether o r n o t to  manage d isaste r 

risk . S pecifica lly , th e  existence o f ex ante subsidies fo r insurance o r m itig a tio n  and 

the  p o s s ib ility  o f rece iv ing  ex pos t re lie f fo r experienced losses fu n d a m e n ta lly  changes 

the na tu re  o f a ra tio n a l a c to r’s choice.24

As a re su lt, to  eva lua te  a ra tio n a l m odel o f in d iv id u a l decision-m aking, some d is­

cussion o f th e  w ay c itize ns respond to  governm ent incentives is  requ ired. M oreover, 

once governm ent p o lic y  is in tro d u ce d  as a variab le , the  a n a ly tic  fram ew ork m ust be 

a ltered. G overnm ent p o lic y  does provide incentives fo r c itizens; however, such p o lic y  

and its  accom panying in s titu tio n s  are endogenous to  th is  system , no t exogenously 

given. W h ile  an unde rs tan d ing  o f how governm ent polic ies a ffect in d iv id u a l decisions 

is c ritic a l, we also need an understand ing o f how in d iv id u a l decisions a ffect the  fo r­

m a tion  o f governm ent po licy . T h is  fram ing  has been la rg e ly  ignored  in  the  lite ra tu re  

and its  ana lysis is  a ce n tra l piece o f th is  p ro je c t.

24. For a m ore extended discussion of the tension between descriptive and norm ative 
models of choice for low probability high consequence events, see Camerer and Kunreuther 
(1989).
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2.3 .2  Model Extensions: G overnm ent Incentives

T he  pessim ist’s v ie w  o f governm ent hazard  p o licy  is th a t c itize n s  fa il to  se lf-p ro te c t 

p recise ly because th e y  do not have to . People know  th a t th e  Federa l governm ent w ill 

come to  th e ir a id  shou ld  a catastrophe s trik e  and thus are  fu n c tio n a lly  able to  igno re  

th e  p o s s ib ility  o f a loss. T h is  c la im  is so in tu itiv e  th a t i t  has h a rd ly  been questioned in  

recent years, a t least in  scho larly  c irc les. O n b o th  th e o re tic a l and  e m p irica l g rounds, I  

w an t to  suggest th a t i t  is  unlikely incentives created b y  governm ent p o licy  can be th e  

sole c u lp rit. W h ich  is n o t to  say th a t governm ent p o lic y  p lays no role a t a ll. T he re  

is  no doub t th a t fo r  some citizens th e  p o s s ib ility  o f ex  post re lie f is an im p o rta n t 

de te rm inan t o f ris k -re la te d  behavior. However, these effects are e ith e r m a rg in a l ones 

o r s u b s ta n tia lly  m ore com plex th a n  gene ra lly  th o u g h t. A lone , th e y  can n o t p o ss ib ly  

co n s titu te  the  core e xp lana tion  o f c itiz e n  decisions a b o u t ca ta s tro p h ic  risk .

B o th  ex ante and ex post incentives fro m  governm ent p o lic y  p o te n tia lly  a ffect th e  

ca lcu la tio n  o f c itiz e n  strategies. E x  ante  incentives consist e ith e r o f g rants fo r ris k - 

m itiga ting -m easures (RJVIM’s) o r subsidies fo r the purchase o f hazard insurance. For 

exam ple, the  N a tio n a l F lood  Insurance P rog ram ’s p rem ium s are heavily  subsid ized to  

m ake flo o d  insurance m ore a ttra c tiv e . E x  post incentives consist m a in ly  o f th e  p ro v i­

sion o f fin a n c ia l re lie f shou ld a d isaste r s trike . The p o s s ib ility  o f rece iv ing  governm ent 

a id  th a t covers a ll o r p a rt o f one’s losses m ay make c u rre n t p e rio d  expend itu res fo r 

R M M ’s o r insurance less a ttra c tiv e . C ritic s  c la im  th a t governm ent ris k  re g u la tio n  

creates perverse incen tives th a t encourage ris k -ta k in g  b e h a v io r and discourage ex­

pend itu res on m itig a tio n  and insurance th a t w ould o the rw ise  be preferred. T h e y  are 

qu ick to  argue th a t th e  rea l p rob lem  here is no t c itize n  ir ra tio n a lity , b u t governm ent 

foolishness. T h is  is a  seductive s to ry  and there  is some anecdo ta l evidence to  suggest
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i t  is co rre c t o n  th e  m arg ins.25 However, as I  suggest be low , i t  cannot be th e  core 

po s itive  e xp la n a tio n  o f c itize n  response to  ca tas troph ic  r is k .26 Because ex an te  and 

ex post po lic ies  create s lig h tly  d iffe re n t incen tive  s truc tu res , each is taken u p  sepa­

ra te ly , th o u g h  th e  fundam en ta l p o in t is  th e  same. U n in tend ed  incen tive  a rgum ents 

are p laus ib le  and  even in tu itiv e , b u t th e  d a ta  s im p ly  do n o t su p p o rt these h y p o th e ­

ses. Before tu rn in g  to  the  de ta iled  d iscussion, I  w ant to  em phasize again th a t I  am  

no t a rgu ing  a ga ins t ra tio n a l choice o r perverse incen tive  argum ents w r it la rge , no r 

am I  seeking th e ir  wholesale re je c tio n  in  th is  con text. However, I  do believe th e  d a ta

25. For exam ple, B ill Legothetis purchased a relatively inexpensive home on th e  N orth  
Carolina shore on ly  to  have it destroyed by Hurricane Hugo in 1989. Said Legothetis, 
“W hat Hugo d id  was give me a great b ig O ctober present, and that was the building o f a 
new house out th ere .” Legothetis was able to  rebuild because he had insurance from  the  
Federal Em ergency M anagement Agency, which “sells flood insurance to just about anyone  
living along the coast. Even in areas that are known to be hurricane-prone, where no private  
insurance com pany would ever take th e  risk, FEM A offers up to  $350,000 of insurance to  
anyone who w ill pay  the premium, and advertises heavily” (D ateline NBC, Len Cannon  
reporting, A ugust 26, 1998.)

26. Selective incentives may affect the location  of new developm ent, both residential and  
commercial, constrain  whether new construction is built in line w ith  existing hazard-proof 
building codes, and even whether ex isting  enforcement m echanism s are effective. T h is  
process is a b it com plex, but let m e venture a stylized exam ple to  help clarify. Suppose  
one wants to  build a  house on the Florida coastline. The coastal plot o f land is beautiful, 
but building there entails a series o f risks and tradeoffs. First, hurricanes and the resulting  
storm  dam age are com m on in the area. Either one must shoulder the potential losses or 
some alternative m eans o f funding repair an d /or  guarding against dam age has to be found. 
The availability and price of hazard insurance will surely play som e role here, as w ill the  
availability o f d isaster relief from the federal government should a hurricane hit. Is receiving  
relief easy, hard, or impossible? W ill relief cover all losses or on ly  a portion? How m uch  
will insurance cover? W ill insurance be priced fairly, which w ill im ply exorbitant costs, or 
will the governm ent subsidize it? D oes a local building code ex ist that calls for specific  
hurricane-proof construction m ethods th at w ill increase the cost o f building to begin w ith?  
W hen one goes to  get a  mortgage, w ill the financial institution that is required by law to  see  
that the buyer has purchased hazard insurance, look the other w ay when they fail to  do  so 
or will they in  fact deny funding? The answer to  any and all o f  these questions w ill change  
the costs of constructing the house and th ey  w ill help determ ine th e  type of self-protective  
behavior, if  any, an individual adopts.
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suggest th e ir im po rtance  is overblow n and th a t th e  ro le  o f ra tio n a lis t decision-m aking 

is o fte n  m isunderstood in  the  disaster arena.

2.3.2.1 Ex Ante Incentives

I t  is o fte n  argued th a t ex ante governm ent program s d is to rt c itizens ’ tru e  preferences 

and encourage ris k  ta k in g  behavior. T w o types o f po lic ies are re levant. F irs t, various 

program s try  to  get c itizens and com m unities to  p la n  fo r p o te n tia l disasters. For 

exam ple, F E M A  re g u la rly  gives grants to  lo c a l governm ents th a t e ithe r explore o r 

im p lem en t hazard m itig a tio n  measures. H is to ric a lly , these have been fa ir ly  unsuc­

cessful.27 W h ile  F E M A  has n o t had m uch tro u b le  g iv in g  away grant money, the  

pa yo ff from  the investm en t has been unclear. M oreover, such grants are ta rge ted  p ri­

m a rily  a t m u n ic ip a litie s  and sta te  governm ents, ra th e r th a n  a t in d iv id u a ls . The m ore 

d ire c t effect on in d iv id u a l ris k  behavior is  fro m  the  subs id iza tion  o f hazard insurance 

p rem ium s. The N F IP  is the  m ost extensive exam ple. T he  program  was begun in  1968 

to  ensure th a t an a ffo rdab le  fo rm  o f flo o d  insurance was re a d ily  available to  a ll who 

desired it .  The governm ent’s log ic was s tra ig h tfo rw a rd . U nsubsidized hazard in su r­

ance is q u ite  expensive;28 subsid izing th e  p rice , a ll o th e r th ing s  being equal, shou ld 

increase c itizen  dem and. W hen the  N F IP  was conceived, few  citizens were purchas­

in g  insurance, m any wrere having p ro p e rty  dam aged by floods, and because o f the 

new  in s titu tio n a liz e d  Federal ro le  in  p ro v id in g  d isaste r re lie f, the  Federal governm ent 

was g e ttin g  stuck w ith  a substan tia l and re cu rre n t b ill.  A t least some people in  the

27. For a treatm ent o f the impact of inform ational cam paigns on risk behavior, see Smith, 
Desvousges, and Payne (1995).

28. See Freeman and Kunreuther (1997) for a discussion of why this is so.
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governm ent reasoned th a t i f  th e y  subsidized flo o d  insurance p rem ium s, m ore citizens 

w o u ld  purchase insurance, the reby decreasing th e  ex post governm ent b u rde n .2® 

C ritic s  o f such p rogram s argue th a t su b s id iz in g  insurance creates m ore ris k -ta k in g  

behav io r than  w o u ld  o the rw ise  exist.'*® F o r exam ple, c itizens d e c id in g  w he the r to  

loca te  in  a flood  p la in  o r in  a coastal area w ith  hu rricane  risk  m ig h t be m ore lik e ly  to  

loca te  there  i f  haza rd  insurance is subsidized. T h e y  m ig h t elect to  b u ild  th e ir  house 

elsewhere so as n o t to  pay $2000 per yea r fo r flo o d  insurance, b u t i f  insurance is 

h a lf th a t cost, the  decreased expend itu re  m ig h t m ake them  m ore lik e ly  to  b u ild  in  

h a rm ’s way. M o ra l haza rd  cou ld  resu lt and m ore ris k y  behavio r w o u ld  occur than 

w ou ld  be observed w ith o u t subsidized insurance. B y  th is  reason ing , th e  program  

m ig h t a c tu a lly  encourage th e  developm ent o f haza rd  prone areas, th e re b y  increasing 

the  leve l o f aggregate r is k  and  u ltim a te ly  th e  costs o f bearing th a t r is k  fo r the  Federal 

governm ent. Thus, e x  an te  incentives in ten ded  to  encourage r is k  m anagem ent could 

y ie ld  co u n te rp ro d u c tive  resu lts  b y  encouraging ris k -ta k in g  behavio r.

R egre ttab ly , even a cu rso ry  glance a t th e  e m p irica l evidence renders th is  s to ry  im ­

perfect. The  basic lo g ic  o f th e  m ora l hazard  s to ry  hinges on tw o  assum ptions. F irs t, 

fo r a p rogram  to  fig u re  p ro m in e n tly  in  the  decision-process o f in d iv id u a ls , people m ust 

firs t be aware th a t th e  p rog ram  exists. Second, fo r an ex ante in c e n tiv e  to  be d riv ­

in g  ris k y  behavior, in d iv id u a ls  w ould  have to  a c tu a lly  participate in  th e  p rogram . I t  

canno t be the  case th a t in d iv id u a ls  elect to  expose them selves to  r is k  s im p ly  because 

th e y  can get h ea v ily  subsid ized insurance, w h ile  s im u ltaneously  choosing  n o t to  pu r­

chase th e  said insurance. W ith o u t the cheap insurance th a t m ade th e  r is k  to le rab le , 

the  ris k  exposure rem a ins ju s t as u n a ttra c tiv e  as i t  was to  beg in w ith . I t  m ay be the

29. Im portan tly , the  p riva te  flood insurance m arket has essentially ceased to  exist as well.

30. T h e problem is a  m ild  variant on the standard moral hazard problem  from informa­
tional economics.
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case th a t ca ta s tro p h ic  ris k  is a ttra c tiv e  to  som e people. T he p o in t here is s im p ly  th a t 

an ex ante insurance subsidy cannot be w h a t makes the ris k  a ttra c tiv e  to  a c itizen , 

i f  th a t person e lects n o t to  purchase th e  subsid ized  insurance. B o th  awareness and 

p a rtic ip a tio n  are p re requ is ites fo r ex an te  incen tives to  m e a n in g fu lly  d is to rt o ther­

w ise ra tio n a l beh av io r. However, a re m a rka b ly  sm a ll p o rtio n  o f th e  p o p u la tio n  facing  

serious flood  risks know s th a t subsid ized insurance is re a d ily  ava ilab le . M any haz­

a rd  insurance p rogram s have folded co m p le te ly  because o f a la c k  o f p a rtic ip a tio n .31 

T h o u g h  p a rtic ip a tio n  in  the  N F IP  has g ro w n  h is to ric a lly , the  le ve l o f coverage is s t ill 

fa r to o  m odest to  accoun t fo r the m a jo r ity  o f c itiz e n  behavior.

2.3.2.2 Ex Post Incentives

M ore  scho la rly  a tte n tio n  is genera lly focused on c itize n  response to  so-called ex post 

incen tives, m a in ly  those created by extens ive  Federa l re lie f p rogram s. For the past 

cen tu ry , the  a v a ila b ility , scope, and m a g n itu d e  o f Federal d isaste r re lie f program s 

have expanded s u b s ta n tia lly . Damages fro m  catastrophes are o fte n  offset by low - 

in te re s t loans, g ra n ts  to  in d iv idua ls , o r paym ents from  the  Federa l governm ent to  

m u n ic ip a litie s . O ne p o s itive  exp lana tion  o f c itiz e n  response to  ca ta s tro p h ic  ris k  argues 

th a t m any c itizens do n o t engage in  s e lf-p ro te c tiv e  behavio r because ex post re lie f 

ex is ts . I f  the  p ro b a b ility  o f ex post re lie f is  h ig h  enough, even m odest cu rre n t period  

o u tla ys  m ay no t be  ju s tifie d . In  the b o u n d a ry  case, i f  ex post re lie f is ce rta in  and 

com ple te , the o n ly  reason to  invest in  ex an te  R M M ’s o r hazard  insurance w ould be 

i f  a id  was given to  b o th  insured and u n in su re d  losses, w h ich i t  is  n o t cu rre n tly .32 A t

31. See various forays o f the Federal Insurance Adm inistration (FIA ) into fire and earth­
quake insurance provision.

32. See Levmore (1996) for an interesting discussion of the potentia l effects of various 
disaster relief regimes.
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low er levels o f coverage and g iven u n ce rta in ty  abo u t the  p ro b a b ility  o f governm ent 

re lie f, in d iv id u a l decisions are m ore com plica ted .

A g a in , tw o  po in ts  are c r itic a l. F irs t, once u n c e rta in ty  about the p ro b a b ility  o f ex 

post re lie f is in troduced , th is  becomes a p rob lem  fo r stra teg ic analysis, n o t decis ion- 

ana lysis (Tsebe lis  1989). T he  p ro b a b ility  and leve l o f governm ent re lie f are n o t exoge­

nous fac to rs . B o th  are endogenous to  the  system  and thus jo in t analysis o f governm ent 

incentives and c itize n  decisions is requ ired. T h is  is  no t, tra d itio n a lly , the  approach 

em ployed w h ich  has u tiliz e d  b o th  ra tio n a l and psychological models o f in d iv id u a l ac­

to rs , b u t ra re ly  even loosely s tra te g ic  ones. Second, even ignoring  the  m e th odo log ica l 

p o in t, n e ith e r h is to rica l nor con tem pora ry  evidence is p a rtic u la rly  su p p o rtive  o f th is  

s to ry . I f  th e  argum ent abou t ex p o s t incentives is correct, then  some co ro lla ries  are 

necessarily tru e  as w ell. F irs t, c itize ns m ust be aware o f ex post re lie f program s and 

believe th a t re lie f w ill no t o n ly  be fo rth co m in g  i f  a disaster strikes, b u t also be ad­

equate. Second, increased p ro v is io n  o f ex post re lie f should be associated w ith  less 

ex ante spend ing  on m itig a tio n  and insurance. T h ird , the occurrence o f a d isaste r 

shou ld  have a m in im a l im pact on decisions abo u t m itig a tio n  and insurance. N one o f 

these c la im s is correct and th e ir  co llec tive  inaccuracy underm ines the  p la u s ib ility  o f 

th e  perverse incentives argum ent. A ga in , th is  is  n o t to  say th a t no c itizens respond to  

governm ent p o lic y  as scholars argue th e y  do. I t  is to  say th a t there is som eth ing  m ore 

go ing on here, and governm ent p o lic y  though  perhaps condem nable on e ffic iency o r 

e q u ity  grounds is no t the p rim a ry  c u lp rit th a t causes citizens to  avoid m anag ing ris k .

As no ted  above, m any fewer c itizens th a n  one w ou ld  expect are aware o f govern­

m ent re lie f program s, and a m a jo r ity  o f those w ho are aware do n o t believe govern­

m ent a id  w ill be de fin ite  o r adequate shou ld  a d isaste r strike  (IR C  1995). A s in  th e  

a rgum ent a bo u t ex ante incentives, awareness is a c r itic a l element o f the  perverse ex
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p ost incentives idea. I f  in d iv id u a ls  axe unaware o r do n o t be lieve th e  governm ent 

w ill p rov id e  adequate re lie f w hen a n a tu ra l d isaster s trikes, th e  incen tives p o te n tia lly
OO

crea ted  b y  po licy  cannot poss ib ly  e x p la in  socia l behavior.

Second, i f  the th e o ry  were co rre c t th e n  m ore ex post re lie f w ou ld  be associated 

w ith  less ex ante spending on m itig a tio n  and insurance. T h e  lo g ic  here is th a t as 

th e  leve l and p ro b a b ility  o f ex post re lie f increases, there  is  less need fo r anyone to  

in vest in  costly measures before a d isaste r strikes. D isaste r re lie f is o fte n  said to  

“ d rive  o u t”  c itizen  spending on insurance  and m itig a tio n . However, expenditures 

b y  in d iv id u a ls  on mitigation and insurance  are a c tu a lly  h ig h e r in  com m unities th a t 

receive substan tia l d isaster re lie f (B row ne  and H oyt 2000). T h e  lo g ic  o f th e  d is to rtio n  

argum ent suggests th a t awareness o f ex  post re lie f should d im in is h  i f  n o t e lim in a te  ex 

an te  spending on m itig a tio n , b u t c e rta in ly  n o t increase it .  E x  post re lie f is associated 

w ith  la rg e r expenditures on se lf-p ro te c tive  behavior. T h is  seems paradoxica l from  

w ith in  the  perverse incentives cam p, b u t i t  is a fin d in g  th a t has ye t to  be expla ined 

away, and the analysis in  chap te r 3offers fu rth e r support. I t  is  possib le to  construc t an 

a rgum ent th a t suggests investm ent in  m itig a tio n  and insurance w o u ld  be even higher 

w ith o u t th e  p o ss ib ility  o f ex post re lie f. T h is  is p lausible, b u t no te  th a t th is  is s im p ly  

an ad hoc revision to  rescue the  th e o ry  in  the  face o f a c tu a l evidence. M oreover, even

33. It is possible that the pricing m echanism  in the real esta te  market could operate in  
a way that is consistent w ith the moral hazard model, even w ithout individual awareness. 
For exam ple, risks of all sort are built in to  the price of housing in different regions. It is 
possible that housing prices are responsive to changes in governm ent programs as well. If 
so, housing prices in hurricane regions m ight be different before and after major shifts in  
disaster policy and we might observe regional variation that we could tie to  either Federal 
policy or the level of disaster risk. T hough it is difficult to  parse out the relevant effects, a 
more detailed examination o f this issue is  planned for future work. A t this point, I cannot 
rule out th is possibility w ith my data. However, it is still surprising that awareness has 
been so relatively low historically.
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i f  investm en t in  ris k  m anagem ent w ould be h ighe r w ith o u t fede ra l re lie f, i t  seems clear 

th a t d isaste r re lie f is n o t d o in g  anyth ing  lik e  e lim in a tin g  ris k  m anagem ent behavior.

T h ird , i f  c itizens are s im p ly  responding to  th e  incentives crea ted  b y  governm ent 

re lie f program s, the occurrence o f a disaster shou ld  have no im p a c t on  decisions abou t 

m itig a tio n  and insurance. T h is  co ro lla ry  is a l i t t le  less obv ious th a n  the  firs t tw o, 

b u t m ay be even m ore im p o rta n t. I f  the  ex an te  decision a b o u t w h e th e r to  invest 

in  a se lf-p ro te c tive  s tra te g y  is  fu lly  determ ined b y  th e  gove rnm en t’s p rov is ion  o f ex 

post re lie f, th e n  decisions a b o u t insurance shou ld  n o t be a ffec ted  b y  belie fs abou t 

the  p ro b a b ility  o f d isasters. W hether the  p ro b a b ility  o f a d isa s te r is five  percent o r 

f if ty  percent makes no d iffe rence  since governm ent a id  w ill be fo rth c o m in g  regardless, 

m ak ing  ex ante expend itu res unnecessary. B u t, i f  th a t were tru e , th e n  perceived ris k  

w ou ld  have no im pact on  decisions about ris k  m anagem ent, and  insurance purchases 

w ou ld  n o t increase fo llo w in g  a disaster. In  fa c t, th e  purchase ra te  shou ld  be e n tire ly  

un re la ted  to  th e  ra te  o f n a tu ra l disasters. I f  a n y th in g , c itizens shou ld  be less lik e ly  

to  se lf-p ro te c t because th e y  have experience d e m on stra ting  th a t ex post re lie f w ill 

be fo rth co m in g . Once aga in , these pred ictions are  n o t bo rn  o u t. F irs t, surveys by 

P a lm  (1998) and K u n re u th e r (1978) show a p o s itiv e  c o rre la tio n  between perceived 

ris k  and th e  like lih o o d  o f purchasing insurance. T he  next ch a p te r tre a ts  precisely 

th is  issue, add ing  fu rth e r evidence o f the  associa tion between r is k  pe rce p tio n  and ris k  

m anagem ent. M oreover, a p lo t o f the percentage change in  insu rance  coverage over 

tim e  shows clear increases in  the  im m ediate a fte rm a th  o f a d isas te r. A fte r  a m a jo r 

ca tastrophe, insurance purchases tend to  rise d ra m a tica lly . T h e  e m p irica l re a lity  

is s im p ly  n o t p a rtic u la rly  supp o rtive  o f the  assum ptions re q u ire d  fo r th e  perverse 

incentives argum ent to  fu n c tio n .
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2.3.3 S um m ary

None o f th is  is to  say th a t the  curren t governm enta l approach to  m anaging catas­

tro p h ic  r is k  is a good one. T h a t is a n o rm a tive  c la im  whose d iscussion I  postpone 

u n t il the  end o f the p ro je c t. M y  p rim a ry  concern here is o ffe ring  a p o s itive  account 

o f th e  w ay citizens respond  to  ris k  and how  such tendencies a ffect th e  construc tion  

o f governm ent po licy. A  com pe lling  pos itive  e xp la n a tio n  m ust ta c k  back and fo rth  

between p lausib le  th e o re tic a l insights and th e  ava ilab le  em p irica l evidence. W hen 

th is  approach is b ro u g h t to  bear on notions o f ra tio n a l response and  perverse incen­

tives , a h a n d fu ll o f sh o rtco m ings arise. Even a t a supe rfic ia l leve l, th e  da ta  axe no t 

p a rtic u la r ly  su p p o rtive  o f th e  theo re tica l p re d ic tio n s . The re a lity  o f c itize n  choice 

te lls  a som ewhat d iffe re n t s to ry , a s to ry  in  w h ich  the  wholesale re je c tio n  o f ra tio n a l 

a c to r m odels is su re ly  n o t w arranted, b u t n o r is a transparent a p p lic a tio n  w ith o u t 

specific  revisions.

2.4 Cognitive Psychology and Behavioral Economics

Suspicious o f the  assum ptions underly ing  ra tio n a l choice models, a g roup  o f cogn itive  

psycho log ists and b e h a v io ra l econom ists has lo n g  sought to  understand  em p irica l de­

cisions abo u t ris k  and u n c e rta in ty .34 T h is  tra d it io n  o f research co n s titu te s  the o the r 

d o m in a n t in d iv id u a lis t school o f though t on  ris k , argu ing  th a t in d iv id u a ls  s im p ly  

do  n o t m ake ra tio n a l decisions about ris k .35 Irra tio n a lity , in  th is  co n te x t, refers to  

tw o  o fte n  confla ted  issues. One s tra in  o f research has sought to  dem onstra te  th a t

34. T he tradition is rich and varied, but for a relatively recent sum m ary, see Kahneman 
and Tversky (2000) or K ahnem an (1994). On experim ental evidence, see Kagel and Roth  
(1995). For a discussion in  the legal literature, see Jolls, Sunstein, and T haler (1998).

35. See Heimer (1988), D ouglas (1985), or D ouglas and W ildavsky (1982) for a discussion 
of more sociological approaches.
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in d iv id u a l decisions o fte n  do n o t conform  to  the  m axim s o f expected u t il it y  theory. 

T h a t is, revealed preferences, id en tifie d  by ac tu a l choices, are no t alw ays in te rn a lly  

consistent. P references are o fte n  contingent on fra m in g  and decisions are easily  ma­

n ip u la te d  by  irre le v a n t in fo rm a tio n , y ie ld in g  preference reversals and o th e r s im ila r 

phenom ena. T h e  o th e r s tra in  o f research exam ines th e  correspondence between in ­

d iv id u a l estim ates o f p ro b a b ilitie s  and “ob jec tive ”  sta tes o f the  w o rld . T h a t is, the 

research asks how  w e ll in d iv id u a ls  evaluate p ro b a b ilitie s .36 T hough  th e  tw o  issues 

o f in te rn a l coherence and e x te rn a l correspondence are o fte n  trea ted  id e n tic a lly  under 

th e  heading o f ir ra tio n a lity , some care is w arran ted  in  discussing th e  research.37

E xpected U t il it y  T h e o ry  assumes or p red icts th a t in d iv id u a ls  re ly  on estim ates o f 

th e  p ro b a b ility  and  seve rity  events to m axim ize expected payoffs. E xpected U t ility  

th e o ry  has a s im p le  elegance and power to  it ;  however, by th is  p o in t experim enta l 

evidence and tes ts  o f G eneral Expected U t ility  theories (G E U ) suggest th a t Sav­

age’s o rig in a l fo rm u la tio n  does n o t fare a ll th a t w e ll em p irica lly . A s a norm ative  

m ode l o f how people shou ld  m ake choices, the  E U  fram ew ork is q u ite  p laus ib le . How­

ever, as a d e scrip tive  th e o ry  o f choice, EU  is o ften  questioned. In d iv id u a ls  appear 

to  w e igh t p ro b a b ilitie s  in  a non-linear fashion (B e rtra n d  and M ach ina  1994), tre a t 

losses d iffe re n tly  th a n  gains (Kahnem an and T ve rsky  1979), e x h ib it perverse in te r­

te m p o ra l choice behav io r (Low enstein and E ls te r 1992), produce sys te m a tica lly  in ­

accurate  p ro b a b ility  estim ates (Kahnem an, S lovic, and Tversky 1982), and axe often 

in e p t a t m anag ing a m b ig u ity  (K unreu the r and H o g a rth  1995; K u n re u th e r, H ogarth , 

and Meszaros 1993). M any i f  n o t a ll o f these co m p lica tin g  factors are present in  the

36. A  debate about the nature o f probability  and whether objective probab ilities even 
exist continues to  rage. I  set the debate aside fo r the moment, but draw on its  im plications 
period ica lly th roughout the pro ject.

37. These precise issues are treated by Hammond (1996) w ith  excerpts in  Hammond 
(2000).
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c o n te x t o f ca tas troph ic  ris k . M oreover, in d iv id u a l inferences based on extrem e events 

m ay e x h ib it system atic biases (P ra tt and Zeckhauser 1982). F ram ing  e ffects have 

been fo u n d  to  d is to rt p ro b a b ility  judgm ents a nd  th e  re su ltin g  decisions a b o u t insur­

ance (Johnson, Hershey, M eszaros, and K u n re u th e r 1993), and perceived p ro b a b ility  

appears to  a ffect perceived costs o r benefits, even th o u g h  the  two are n o t th e o re tic a lly  

re la te d  (S id d iq  and S lovic 1994).

A s a re su lt, it  makes p e rfe c t sense to  t r y  to  im p o rt find ings fro m  behavio ra l 

econom ics to  exp la in  beh av io r in  th is  arena. U n fo rtu n a te ly , m any in s igh ts  fro m  the 

s tu d y  o f r is k  decisions in  genera l have been a p p lie d  to  th e  case o f ca ta s tro p h ic  risk  

w ith o u t ca re fu l considera tion . A s a resu lt, th e  lite ra tu re  ty p ic a lly  ra ttle s  o ff s ix  o r 

seven o f the  key find ings a b o u t r is k  percep tion , a nd  assumes they are fac to rs  in  choices 

a b o u t d isaste r risk  w ith o u t deve lop ing  a th e o re tica l s to ry  about how  the  e ffects cohere 

o r an exa m in a tio n  o f how  p re d ic tio n s  fare  e m p irica lly . A  b e tte r unde rs tand ing  o f how 

e xp e rim e n ta l find ings f it  to g e th e r and how w e ll th e y  m atch  up w ith  d a ta  fro m  the 

re a l w o rld  is s t ill a m uch needed c o n trib u tio n .

2.4-1 A ve rs ion  to R isk and A m bigu ity

O ne o f th e  earliest find ings  on  decis ion-m aking  ab o u t ris k  was th a t in d iv id u a ls  are 

o fte n  averse to  risk  o r a m b ig u ity . W hen expected u t il it y  theory was firs t developed, 

a debate between Savage and A lla is  emerged. U s in g  a series experim ents A lla is  con­

s is te n tly  docum ented instances o f in d iv id u a l choice th a t were inconsis ten t w ith  the 

E U  m odel. M ost o f these e a rly  stud ies were done using ba lls  o f d iffe re n t co lo rs in  an 

u rn , and va ria n ts  o f the  b a ll and  u rn  m odel are s t i l l  q u ite  popu la r. R isk aversion has 

received susta ined h is to ric a l a tte n tio n  in  the lite ra tu re , w h ile  a m b ig u ity  aversion has 

begun to  a ttra c t renewed in te re s t in  the  last tw o  decades. B o th  these fac to rs  are often
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invoked  to  underm ine the  v a lid ity  o f econom ic m odels o f decisions a b o u t disasters, 

and  supposedly exp la in  w h y  c itizens som etim es fa il to  manage ca ta s tro p h ic  ris k .38

R isk  aversion though, th o u g h  one o f the  m ost w ell-docum ented divergences from  

expected u t il it y  theory, is n o t a p a rtic u la rly  co m p e llin g  exp lana tion  in  th is  con text. In  

a  v a rie ty  o f choice se ttings, m any in d iv id u a ls  d is p la y  an aversion to  r is k , p re fe rrin g  a 

know n outcom e o f lesser va lue  to  a lo tte ry  o f h ig h e r expecta tion . R isk  aversion is not 

a un ive rsa l phenom enon, b u t i t  is  com mon enough th a t i t  w arrants som e exp lo ra tion  

in  th is  co n tex t. In  general, r is k  aversion im p lie s  th a t in d iv id u a ls  are w illin g  to  pay 

a p rem ium  to  decrease o r e lim in a te  risky  p ro p o s itio n s .39 A  ra tio n a l a c to r would 

purchase insurance w hen th e  p ro b a b ility  th a t a d isaste r w ill s trike  in  th e  tim e  period 

m u ltip lie d  b y  th e  expected damages i f  a d isaste r occurs is greater th a n  th e  cost o f 

hazard  insurance fo r the  tim e  pe rio d  in  question . T h e  ris k  averse a c to r w ou ld  be 

w illin g  to  purchase insurance a t a higher p rice  since the  value she is  w illin g  to  pay 

in co rp o ra te s  a r is k  p rem ium , a value over and above th e  level o f expected loss.40 R isk 

aversion im p lies  th a t c itize n s  w o u ld  be w illin g  to  pay more than  th e  a c tu a ria lly  fa ir 

cost o f insurance. I f  th is  w ere tru e  em p irica lly , th e  m a rke t fo r hazard insurance  would 

have prospered since insu re rs cou ld  charge m ore th a n  fa ir  rates and c itize n s  would 

s t il l be w illin g  to  purchase haza rd  insurance.41

38. See M ileti (1999) for an  illustrative discussion.

39. T he difference between th e  certainty-equivalent o f the lottery and the m inim um  pay­
m ent individuals would be w illing to accept in lieu  o f th e  lottery is known as the risk 
premium  (Kreps 1990).

40. One caveat is warranted here. A  prospect theoretic account would argue that individu­
als are risk averse with respect to  gains, but risk acceptant w ith  respect to  losses (Kahneman 
and Tversky 1979). Prospect T heory has some viability  in the catastrophic risk context, 
but I put a  full discussion on  hold for the moment.

41. Strictly  speaking, this is not quite true. However, we would have observed a higher 
consum er dem and for insurance. W hether insurance would have been supplied at a  higher 
rate is an open question.
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O f course, th a t has n o t been th e  experience o f haza rd  insurers. A lth o u g h  tech­

no log ica l advances have a llow ed th e  insurance in d u s try  to  develop m ore accurate 

estim ates o f d isaste r risk  and losses, m any citizens re m a in  u n w illin g  to  pay a n y th in g  

even approach ing an a c tu a ria lly  fa ir  ra te .42 W hen c itize ns  do purchase hazard in ­

surance, i t  tends to  be h ig h ly  subsidized, as in  the  N F IP , o r the  resu lt o f m anda to ry  

purchase requirem ents. I f  a n y th in g , citizens appear to  be ris k  acceptant w ith  respect 

to  h igh consequence and low  p ro b a b ility  losses.43

E stim a tes o f the  p ro b a b ility  o f catastrophes also gene ra lly  have a h igh  variance. 

A m b ig u ity  aversion suggests th a t actors w ill pay a p re m iu m  to  avoid such am b igu ity . 

As w ith  r is k  aversion, a m b ig u ity  averse actors p re fe r risks  w ith  b e tte r specified prob­

a b ilitie s  and  are w illin g  to  pay a prem ium  to  avoid am biguous risks. A  p a rtic u la rly  

he lp fu l series o f studies found  a m b ig u ity  aversion o n  th e  p a rt o f producers o f haz­

ard insurance (K un reu the r and H ogarth  1995; K u n re u th e r, H ogarth , and Meszaros 

1993). In d iv id u a ls  in  charge o f p ric in g  hazard insurance requ ired an increased pre­

m ium  (above the  a c tu a ria lly  fa ir  level) to  bear the  r is k  and provide insurance. T h is  

fin d in g  appears to  be robust and  cou ld  conceivably he lp  exp la in  p a rt o f the  h is to ri­

ca l re luctance  o f insurance com panies to  enter the  n a tu ra l hazard insurance m arke t. 

However, th e  fin d in g  has ra re ly  been applied to  the  q u e s tio n  o f c itizen  decisions about 

risk  m anagem ent. Fortuna te ly, the  da ta  employed in  th is  p ro je c t provide an easy way 

to  test fo r th e  im portance o f variance o r am b igu ity  in  in d iv id u a l decisions. Because 

h is to rica l v a r ia b ility  can be observed and sum m arized w ith  a s ta tis tic , and because

42. For a  discussion of technological changes in the pricing o f hazard insurance, see Free­
man and K unreuther (1997) or Dong, Shah, and Wong (1996). For some of the difficulties 
of pricing various forms of insurance, see Viscusi (1993).

43. T his fact can be understood to support the hypothesis o f prospect theory, indicating  
individuals are risk averse w ith respect to gains and risk acceptant with respect to  losses.
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such, v a r ia b ility  is d iffe re n t across d iffe ren t sta tes and regions, we can te s t e m p iri­

c a lly  fo r a re la tio n sh ip . To foreshadow ju s t a b it,  th e  d a ta  support th e  im p o rta n ce  

o f variance o r am b ig u ity , b u t n o t in  the d ire c tio n  a m b ig u ity  aversion suggests. T he 

d a ta  dem onstrate th a t g rea te r h is to rica l v a ria tio n  o f experience w ith  d isaste rs y ie lds 

a decreased p rope ns ity  to  purchase hazard insurance, n o t an increased p ro p e n s ity  as 

th e  a m b ig u ity  aversion hypothesis suggests. W hen  the re  is more h is to ric a l v a ria tio n  

w ith  respect to  d isaste r losses, above and beyond th e  a c tu a l level o f losses, in d iv id u a ls  

are a c tu a lly  less lik e ly  to  purchase insurance.

2-4-2 A v a ila b ility

In  recent years, a v a ila b ility  has received some o f th e  m ost sustained s ch o la rly  a t­

te n tio n  in  the  lite ra tu re  on ris k , and in  m y v ie w , i t  is one fin d in g  fro m  b e h a v io ra l 

econom ics th a t appears e n tire ly  consistent w ith  th e  da ta . A v a ila b ility  was o rig in a lly  

te rm ed a he u ris tic  b y  w h ich  in d iv id u a ls  fo rm  be lie fs a bo u t p ro b a b ilitie s .44 I f  an 

event is re a d ily  “ ava ila b le ,”  fo r exam ple, i f  i t  has occurred  recently, in d iv id u a ls  tend  

to  th in k  i t  is m ore lik e ly  to  occur again in  th e  fu tu re . B y  the same token , risks 

th a t axe n o t re a d ily  “ ava ilab le ”  tend  to  be und e r-estim a ted . W ha t I  re fe r to  as an 

a v a ila b ility  bias resu lts  i f  in d iv id u a ls  consis ten tly  re ly  on th e  a v a ila b ility  h e u ris tic  to  

eva luate  risk . A  bias w ill re su lt, in  the  sense th a t th e y  w ill cons is ten tly  ove r-estim a te  

ava ilab le  o r re ce n tly -o ccu rrin g  risks and co n s is te n tly  under-estim ate risks  th a t are 

unava ilab le . O the rw ise  ra tio n a l decisions m ade on a founda tion  o f in c o rre c t be lie fs 

w ill lik e ly  produce undesirab le  outcom es fo r decision-m akers. Exam ples in  every day 

life  are num erous. T h e  dem and fo r increased a irlin e  sa fe ty regu la tion  is a lw ays h ig h  

in  th e  im m edia te  a fte rm a th  o f a crash, and th e n  ta ils  o ff s h o rtly  the re a fte r. S unste in

44. For an early d iscussion of availability, see Tversky and Kahneman (1973).
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and  K u ra n  (1999) suggest a s im ila r th e o re tic a l fram ew ork  exp la ins m uch dem and fo r 

e n v iro n m e n ta l regu la tion .45 A  bias e x is ts  in  th a t events th a t are re a d ily  ava ilab le  

to  th e  in d iv id u a l are though t to  be m ore  lik e ly  th a n  those th a t are no t. T h e  be lie fs 

co u ld  be correct in  a specific instance, b u t th e y  w ill n o t be sys tem a tica lly  accura te  

as a general p roposition .

S im p ly  p u t, the  a v a ila b ility  b ias im p lie s  th a t estim ates o f the  p ro b a b ility  o f a 

s tochas tic  event w ill be biased u p w a rd  i f  th e  event has occurred  recently. In d iv id u a ls  

w ill in c o rre c tly  upda te  th e ir belie fs b y  over-reacting  to  new in fo rm a tio n . E m p iric a lly , 

th e  beh av io r we observe is a t least cons is ten t w ith  th is  th e o re tica l fram ew ork. Fol­

lo w in g  a n a tu ra l disaster, the  dem and fo r hazard insurance rises d ra m a tica lly , as do 

expend itu res  on ris k  m itig a tin g  m easures. T h is  is tru e , n o t ju s t fo r flo o d  insurance, 

b u t also earthquake insurance, and h u rrica n e  re la ted  se lf-p ro te c tive  measures.

C onsider the  g raph in  F igu re  2.6 w h ich  p lo ts  the  ann ua l percentage change in  the  

num ber o f flo o d  insurance po lic ies over tim e . M ost years e x h ib it o n ly  m odest ad­

ju s tm e n t. O n ly  in  years con ta in in g  ve ry  serious flo o d  events do pa tte rns  o f insurance  

change m uch. For exam ple, the  M id w e s te rn  floods in  th e  e a rly  1990!s show  la rge r 

ra te s  o f change, H urricane A nd rew  in  1992 y ie lds a la rge  b lip ,a n d  there  are p e rio d ic  

la rge  s h ifts  th ro u g h o u t the observed tim e  pe riod . O bvious ly , th is  is no t ove rw he lm ing  

evidence, b u t i t  does support the  p la u s ib ility  o f the  basic p ro p o s itio n .46

45. A s discussed in subsequent chapters, in the natural hazard context, a national de­
bate about disaster policy almost always follows catastrophic events. However, th is  debate  
quickly wanes as tim e passes. V irtually  all o f the Congressional disaster policy  reforms 
com e on the tails o f major catastrophic events. Indeed, initial passage o f the 1950 D isaster  
R elief A ct, the first piece of institutionalized Federal policy cam e after a series o f unusually  
harsh catastrophes, as did subsequent reforms in 1970 and 1974.

46. Quick behavioral changes after a d isaster axe stronger evidence than a rapid decline in  
risk m anagem ent activity. Because o f th e  nature o f capital investm ents in risk m itigation, 
once the investm ent has been m ade (e.g . in hurricane shutters) an annual expenditure is 
n ot required. Thus, we cannot sim ply interpret the ensuing decline in spending as evidence
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Figure 2.6: Annual Percentage Change in Flood Insurance Policies
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T he key is to  develop a way to  test the im p lica tio n s  o f th e  a v a ila b ility  hypo the ­

sis w ith  a b it m ore rig o r. One a lte rn a tive  is to  use dynam ic  s ta tis tic a l m odels th a t 

cap tu re  how q u ic k ly  o r slow ly behavio r changes in  response to  changes in  the  env iron ­

m ent. Though dyna m ic  models are discussed b rie fly  in  the  fo llo w in g  section and  m ore 

extensive ly in  the fo llo w in g  chapter, to  the  ex ten t th a t m ost lo ng -te rm  ad justm ents 

happens instan taneously  o r w ith in  a sho rt pe rio d  o f tim e , the  da ta  w ou ld  su p p o rt 

th e  a v a ila b ility  phenom enon. O n the  o the r hand, i f  th e  behav io ra l ad justm ents are 

e x tre m e ly  slow, th e n  i t  is unlikely a v a ila b ility  is an im p o rta n t fa c to r here. Because 

a v a ila b ility  im p lies a qu ick  over-response to  new in fo rm a tio n , observing ris k  manage­

m ent behavior over tim e  can help tes t the hypothesis e m p irica lly . For the tim e -b e in g ,

for availability. However, the same is not true o f spending on insurance, which requires an 
annual renewal, and thus, is a far more informative piece o f data.
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I  w ant s im p ly  to  no te  th a t the  a v a ila b ility  bias is consistent w ith  the  e m p irica l ev­

idence a lre a d y  discussed, and m ore rigorous tests w ill be developed in  th e  fo llow ing  

chapter. A v a ila b ility  appears a p o te n tia l piece o f th e  ris k  puzzle.

2-4-3 Overconfidence and Selective O ptim ism

O verconfidence and selective o p tim ism  are the  fin a l issues fro m  the  h e u ris tics  and 

biases lite ra tu re  th a t I  w ant to  tre a t, though  th e y  have not been p re v io u s ly  app lied 

in  the  c o n te x t o f d isaste r risk . M ost evidence fo r th e  overconfidence phenom enon 

comes fro m  the  c a lib ra tio n  lite ra tu re  (A lp e rt and R a iffa  1982; F ischoff, S lovic, and 

L ich te nste in  1977). However, e m p irica l a p p lica tio n s  have no ted  overconfidence in  

a range o f p ro fessiona l fie lds, and  am ong b o th  la y  decision-m akers and experts.47 

The basic fin d in g  is th a t people tend  to  be overconfident in  answ ering questions o f 

m oderate to  extrem e d iffic u lty  (O dean 1997; Yates 1990) 48 M oreover, people tend to  

be too  o p tim is tic  abo u t fu tu re  events. T h e y  expect good th ings to  happen to  them  

m ore th a n  to  o thers, and expect to  avo id  negative events, even th o u g h  th e y  m ay 

have accura te  be lie fs abou t the  p ro b a b ility  o f such events fo r th e  general po p u la tio n  

(W e inste in  1980). O verconfidence and ove r-op tim ism  are s lig h tly  d iffe re n t effects, b u t 

b o th  are p o te n tia lly  re levant here.

W h a t overconfidence im plies in  the  case o f ris k  eva lua tion  is th a t decision-m akers 

do no t u p d a te  th e ir  beliefs adequate ly in  response to  new in fo rm a tio n . Decision­

makers w e igh t th e ir ow n in fo rm a tio n  too  h ea v ily  and are too  con fiden t th a t in it ia l 

decisions are co rrec t. The e m p irica l evidence on d isaste r m anagem ent is  m ixed on 

th is  fro n t. F irs t, c itizens are genera lly  unresponsive to  changes in  the  in fo rm a tio n a l

47. For a  discussion, see Odean (1997) or Lichtenstein, Fischoff, and Phillips (1982).

48. T he exact opposite is often true when individuals are answering easy questions. Here, 
people tend to  be underconfident in their judgm ents.
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environm ent. In fo rm a tio n a l cam paigns designed to  increase m itig a tio n  o r manage­

m ent behavio r have had an unce rta in  im p a c t (S m ith , Desvousges, and Payne 1995). 

O ne in te rp re ta tio n  is th a t people fa il to  u p d a te  th e ir be lie fs based on th is  new  in ­

fo rm a tio n  because th e y  are too  confident in  th e ir  ow n judgm ents. Second, though  

in d iv id u a ls  te n d  to  over-estim ate  the  p ro b a b ility  th a t a d isaste r w ill s trik e  th e ir  com­

m u n ity  in  th e  n e x t decade, they  also unde r-es tim a te  th e  p ro b a b ility  th a t th e y  w ill 

be pe rsona lly  harm ed (IR C  1995). In d iv id u a ls  appear ove rly  o p tim is tic  a b o u t th e ir 

chances o f a vo id ing  negative  events. S pecific  evidence on overconfidence is  ha rd e r to 

com e by  in  the  d isaste r arena. However, one in d ire c t w ay to  get a t th is  issue is to 

exp lore  the  s h o rt-te rm  and  long-te rm  effects o f d isaste r events on insurance purchase 

ra tes. To the  e x te n t th a t the re  is a good dea l o f d rag  in  th is  process, th a t is , th e  level 

o f coverage changes s lo w ly  ra th e r th a n  ra p id ly , one m ig h t in te rp re t th is  as evidence 

in  favo r o f th e  overconfidence hypothesis. T h o u g h  excessive op tim ism  has fa sc in a tin g  

p o te n tia l im p lic a tio n s  in  th is  area, I  have no d a ta  w ith  w h ich  to  get a t th e  cons truc t. 

T he  p ro je c t continues to  tre a t overconfidence m a in ly  because there is no overw helm ­

in g  evidence to  c o n tra d ic t such a theory, and  because th e  da ta  the p ro je c t em ploys 

can be used to  te s t th e  overconfidence hypo thesis e m p irica lly . O verconfidence im p lies 

th a t the  instan taneous o r sh o rt te rm  a d ju s tm e n t to  new  in fo rm a tio n  w ill be qu ite  

sm a ll, re la tive  to  th e  lo n g -te rm  effect. U s ing  dynam ic  m odels pioneered in  tim e- 

series analysis, b o th  th e  long -te rm  and s h o rt-te rm  effects can be id e n tifie d . T o  the 

e x te n t th a t the  instan taneous effect dom inates th e  lo n g -te rm  effect, overconfidence is 

a lm ost sure ly n o t p la y in g  a role.
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2.4-4 Overview

T h e  lite ra tu re  fro m  co g n itive  psycho logy and behav io ra l econom ics argues th a t va ri­

ous heu ris tics  and  biases dom ina te  the  w ay in d iv id u a ls  perceive and  respond to  risk . 

T he  above d iscussion has surveyed a han d fu l o f th e  m ost com m on decision regu lar­

itie s  th a t supposedly e xp la in  m uch o f th e  way c itizens deal w ith  ca ta s tro p h ic  risk . 

U n fo rtu n a te ly , m any theories fa re  p o o rly  as p red ic to rs  o f e m p irica l behavio r in  th is  

specific case. H ow ever, th e  key is to  develop ways to  tes t fo r such effects in  the con­

te x t o f a c tu a l dec is ion -m aking . M y  goa l is no t to  argue aga inst th e  v a lid ity  o f the  

heu ris tics  and biases lite ra tu re . T h is  co llec tion  o f scholarsh ip has produced  trem en­

dous ins igh ts  and  fo rm s an im p o rta n t p a rt o f th e  th e o re tica l fo u n d a tio n  fo r m y m ore 

general p ro je c t. Nonetheless, general experim enta l find ings fro m  th is  school m ust be 

eva luated in  specific  e m p irica l cases, ju s t as find ings fro m  ra tio n a l choice scholarship 

shou ld  be. In  th e  n a tu ra l d isaste r case, psychological biases get us p a rt b u t c e rta in ly  

n o t a ll o f the  w ay hom e. W h ile  m any in d iv id u a ls  do seem to  e x h ib it co g n itive  biases, 

su b s ta n tia l he te rogene ity  s t ill exists. Psychological accounts o f decis ion  abou t ris k  

are suggestive, b u t alone, th e y  to o  o ffe r an inadequate account o f in d iv id u a l decisions 

a bo u t m anag ing risk .

2.5 Strategy and Cognition

T o th is  p o in t, I  have tr ie d  to  h ig h lig h t th a t ne ithe r conventiona l co g n itive  nor ra tio ­

n a lis t theories do an adequate jo b  o f exp la in ing  c itiz e n  d isaster beh av io r, and I  have 

tr ie d  to  develop ways to  te s t fo r effects e m p irica lly  whenever possib le . A long  the  

way, we saw th a t some o f th e  co g n itive  bias lite ra tu re  has been e rroneously app lied 

to  decisions a b o u t d isaste r ris k , and also th a t th e  ra tio n a lis t account o f in d iv id u a l
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response to  risk , loss, and incentives d id  n o t go q u ite  as fa r as its  proponents suggest. 

W h a t th e n  w ou ld  I  like  to  propose in  th e ir  stead?

In  th e  fo llow ing  chapters, I  sketch a m ode l o f behavio r th a t uses b o th  the  ra tio ­

n a lis t and  cogn itive  parad igm s as c r itic a l th e o re tica l b u ild in g  b locks. B eyond under­

s ta n d in g  the  contexts in  w h ich  each th e o ry  is and is no t sup p o rte d  by the  da ta , I  also 

w a n t to  suggest th a t cogn itive  and ra tio n a lis t facto rs m ay in te ra c t sys te m a tica lly  to  

exacerbate ce rta in  socia l problem s, w h ile  m itig a tin g  others. I f  I  am  co rrect, then  

scho la rsh ip  roo ted  in  a sing le tra d itio n  w ill m iss these im p o rta n t effects.

F o r exam ple, an en tire  class o f problem s in  game theo ry  re ly  on  an e q u ilib riu m  con­

cep t know n as Perfect Bayesian E q u ilib r ia  (P B E ). T h is  concept has proven trem en­

dou s ly  h e lp fu l fo r in fo rm a tio n  games, and i t  assumes th a t in d iv id u a ls  update  th e ir 

be lie fs  abo u t the  w o rld  accord ing  to  a Bayesian fram ew ork. E xp e rim e n ta lly , some 

in d iv id u a ls  update th e ir be lie fs in  th is  way, b u t m any fa il to  do so. One response 

w o u ld  be to  re ject the  e q u ilib riu m  concept, b u t th a t step is unnecessarily harsh and 

e n tire ly  unp roductive . B e tte r to  ask abo u t the  im pact o f a s lig h tly  d iffe re n t up d a tin g  

p rocedure  on game e q u ilib ria  th a n  to  re je c t the  en tire  endeavor. As chap te r 4 shows, 

som etim es in d iv id u a l biases have abso lu te ly  no im pact on th e  behavio r o f o the r ac­

to rs  in  a game; however, som etim es th e  im p a c t is q u ite  p ro found . W e need to  begin 

th e  process o f understand ing  how psycho log ica lly  re a lis tic  acto rs  respond to  s tra teg ic  

environm ents. The ana lysis o f how psycho log ica l tendencies m a tte r fo r game form s 

and v ice  versa is one way in  w h ich  s tra te g y  and cogn ition  in te rse c t o r in te ra c t.

In  a s im ila r vein, when in d iv id u a l c itize ns  e x h ib it cogn itive  biases, th e ir behavior 

som etim es creates a d is tin c tiv e  class o f challenges fo r p o litic ia n s  and regu la to rs. N o ll 

and K r ie r  (1990) raised th is  issue a decade ago in  the  c o n te x t o f ris k  regu la tion  

m ore generally, b u t ra re ly  has the  observa tion  been developed. O n the  one hand,
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governm ent program s designed to  create selective incen tives to  affect c itiz e n  behav io r 

m ay n o t have the  desired e ffect. I f  program s e x p lic itly  o r im p lic itly  re ly  on  a ra tio n a l 

a c to r m ode l when i t  is in a p p ro p ria te , policies m ay be ine ffective  o r even coun te r­

p ro d u c tive . O n the  o th e r hand, to  the  exten t th a t p o litic ia n s  respond to  dem ands 

fo r le g is la tive  in te rve n tio n , biased behavior on th e  p a rt o f c itizens m ay d riv e  biased 

be h a v io r on the  p a rt o f p o litic ia n s . U nderstand ing  w hen such biases re a r th e ir  head 

can he lp  us m ake sense o f o therw ise  puzzling  p o lit ic a l actions. F in a lly , som etim es 

th e  s tra te g ic  environm ent w ill m in im ize  or e lim in a te  th e  im pact o f in d iv id u a l leve l 

biases. A n  e ffec tive ly  fu n c tio n in g  m arke t m ig h t p ro v id e  feedback w hen in d iv id u a ls  

m ake m istakes o f pe rcep tion  o r judgem ent, and a llo w  th e m  to  b e tte r c a lib ra te  th e ir  

be lie fs. For exam ple, w hen good a c tu a ria l tab les e x is t fo r a risk, insurance  prices 

p ro v id e  feedback on in d iv id u a l be lie fs. Though an in d iv id u a l m igh t ove r-estim a te  o r 

unde r-es tim a te  the  risk  in it ia lly , prem ium s in  an e ffic ie n t m arke t m ig h t s u b s ta n tia lly  

co rre c t the  in it ia l bias.

T h e  fo llo w in g  chapters re ly  on a s im ila r log ic . In  th e  con text o f d isaste r risk , 

som etim es e ith e r ra tio n a lis t o r cogn itive  factors m ig h t dom ina te ; som etim es co g n itive  

and s tra te g ic  factors m ig h t in te ra c t to  exacerbate th e  prob lem s o f d isaste r ris k ; and 

som etim es these factors m ig h t in te ra c t in  a p ro d u c tive  w ay th a t a c tu a lly  enhances 

th e  p ro b a b ility  o f ach ieving o p tim a l socia l outcom es. Regardless, we shou ld  a t least 

a llo w  fo r these p o ss ib ilitie s . As I  endeavor to  show, an a lyz in g  s tra tegy  and  co g n itio n  

to g e th e r a llow s us to  produce in s igh ts  th a t are m issed by  m ore tra d itio n a l approaches.

A s an illu s tra tio n , th e  fo llo w in g  chapters note  th a t decisions a b o u t m itig a tio n  

and insurance are o ften m ade in  low  in fo rm a tio n  environm ents. N on-experts m ay n o t 

have a good understand ing  o f w he the r disaster insurance is a c tu a lly  w a rra n te d . A fte r 

th e  fa c t, w hen the  dam age has been done, the  co rre c t decision m ay be c lear. B u t
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before th e  fa c t, in fo rm a tio n  m ay n o t be re a d ily  a va ila b le  o r a t least standard argu­

m ents a b o u t search o r in fo rm a tio n  costs apply. In  such env ironm ents, one s tra tegy  

fo r actors is to  lo o k  to  the  be h a v io r o f others as a w ay o f g a th e rin g  re levant in fo rm a­

tio n . W hen  co g n itive  biases e x is t in  th is  in fo rm a tio n  en v iro n m e n t, b ias can be q u ick ly  

m ag n ified and  spread th ro u g h  com m unities. U n fo rtu n a te ly , as in d iv id u a ls  in te ra c t, 

in fo rm a tio n  a b o u t ris k  m anagem ent technologies m ay n o t be e ffic ie n tly  aggregated. 

P riva te  in fo rm a tio n  can be q u ic k ly  lo s t and herd b e h a v io r can re su lt, in  which v ir tu ­

a lly  a ll m em bers o f a g roup  choose th e  same s u b -o p tim a l r is k  m anagem ent stra tegy. 

A  m ode l th a t a llow s fo r th e  in te g ra tio n  o f econom ic and  psycho log ica l effects can help 

exp la in  w h y  com m unities fa c in g  s im ila r ob jective  d isa s te r r is k  and s im ila r fin a n c ia l 

cons tra in ts  o fte n  e x h ib it s tr ik in g ly  d iffe re n t ris k  m anagem ent behavio r.

T he  m ode l provides in s ig h ts  in to  th e  p o litic a l e n v iro n m e n t as w e ll. Subsequent 

chapters dem onstra te  th a t m any com m unities w ill be a lm ost com p le te ly  unpro tected 

when d isaste r strikes, le a v in g  ex post re lie f as th e  o n ly  v ia b le  governm ent o p tio n . 

In  one sense, th is  p a tte rn  o f beh av io r suggests th e  dem and fo r le g is la tive  in te rven­

tio n  w ill te n d  to  be q u ite  in tense  a fte r a disaster and  q u ite  low  p rio r to  a d isaster. 

The im p o rta n t p o in t is  th a t th e  behav io ra l p a tte rn  creates a d is tin c tiv e  constra in t 

on p o lit ic a l choice. In  th is  area, as in  m ost, p o litic ia n s  m ay respond s tra te g ica lly  

to  co n s titu e n ts  a c tin g  in  th is  way. F or exam ple, ra tio n a l p o litic ia n s  m igh t seek to  

create re g u la to ry  in s titu tio n s  th a t manage the p re d ic ta b le  n a tu re  o f th is  pub lic  pres­

sure. D epend ing  on th e ir  p o lit ic a l preferences, p o litic ia n s  m ig h t w ant to  m in im ize  

o r m axim ize  th e ir  a b ility  to  respond to  intense dem ands fo r le g is la tive  action. I f  

th a t is co rre c t, then  choices le g is la to rs  make a b o u t in s titu tio n a l s tru c tu re  or gov­

ernm ent p o lic y  lik e ly  re fle c t some o f these concerns. W e w o u ld  be w ise to  at least 

take th e m  in to  considera tion . M oreover, social acto rs  w ho understand  th e  na ture  o f
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th is  in te ra c tio n  m ig h t fin d  ways to  e x tra c t gains from  the  p o litic a l process, fu rth e r 

co n s tra in in g  th e  re g u la to ry  environm ent. Loosely, we m ig h t th in k  o f these actors as 

risk-en trep reneu rs , rent-seekers who ta ke  e x p lic it advantage o f th e  challenges fa c in g  

p o litic ia n s  w hen dea ling  w ith  disaster ris k .

A t one leve l then , ana lyz ing  s tra te g y  and cogn ition  toge the r can provide us w ith  

e xp lana tions o f socia l behavio r when s tr ic t econom ic or psycho log ica l models a lone 

have p roven  inadequate. A t another, a  m odel o f s tra tegy and co gn ition  can o ffe r 

in s igh ts  in to  th e  re a lity  o f p o litic a l decisions, leg is la tive  behavio r, and in s titu tio n a l 

env ironm en t. However, before deve lop ing the  im p lica tio ns  o f c itize n  behavior fo r 

governm ent in s titu tio n s , a b e tte r p ic tu re  o f e m p irica l decis ion-m aking about d isaste r 

ris k  is requ ired . T he  fo llo w in g  chapters ta ke  up  th is  task using a m ix  o f q u a n tita tiv e  

and fo rm a l m ethods. T h e o re tica l exp lana tions cannot co n v in c in g ly  proceed w ith o u t 

rigo rous use o f e m p irica l evidence. B y  re ly in g  on o rig in a l da ta  a bo u t h is to rica l expe­

rience w ith  d isaste r ris k  in  the  U n ited  S tates, th e  next chap ter tests the  th e o re tica l 

p re d ic tio n s  ra ised in  the  preceding discussion.
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T h e  previous chap te r surveyed some com m on th e o re tica l c la im s regard ing  the  w ay 

people make decisions abou t n a tu ra l d isaste r risk . B o th  ra tio n a lis t and cog n itive  

c la im s ru n  up aga inst s tu b b o rn  e m p irica l evidence th a t is in cons is ten t w ith  the  theo­

re tic a l p red ic tions. T h a t said, a num ber o f im p o rta n t e m p irica l p red ic tions  do re su lt 

fro m  each respective  tra d itio n . S pecifica lly, loose ly ra tio n a l fram ew orks p red ic t re la ­

tiv e ly  accurate percep tions o f p ro b a b ility  estim ates, and an increased p ropensity  to  

insu re  risks as th e  le ve l o f ris k  exposure rises. C ogn itive  theories about a m b ig u ity  

p re d ic t an im p o rta n t e ffect o f ris k  variance, w h ile  the E U  m ode l p red ic ts  th a t ris k  

variance should have no effect on decisions to  insure. M oreover, tw o  theories fro m  

w ith in  the co g n itive  cam p y ie ld  d iffe re n t p red ic tions  abou t th e  w ay in fo rm a tio n  is 

in co rp o ra te d  in to  decis ion-m aking procedures. A v a ila b ility  suggests th a t in d iv id u a ls  

w ill be overly  responsive to  new in fo rm a tio n , whereas overconfidence pred icts th a t 

soc ia l behavio r shou ld  be slow  to  ad jus t to  changes in  the  leve l o f r is k  exposure. To 

eva luate  these hypotheses, we requ ire  evidence about the  w ay c itize ns fo rm  subjec­

tiv e  estim ates o f d isaste r risk , how such su b je c tive  beliefs tra n s la te  in to  strategies fo r 

r is k  m anagem ent, and  how  the  em p irica l fin d in gs about decis ion -m aking  bear on th e  

th e o re tica l debate in  th e  lite ra tu re . T h is  chap te r seeks to  f i l l  some o f the e x is tin g  

gaps in  the lite ra tu re  b y  ana lyzing o rig in a l d a ta  draw n fro m  governm ent sources, th e  

insurance in d u s try , and  h is to rica l p u b lica tio n s . The da ta  represent one o f the  few  

o p p o rtu n itie s  to  ana lyze the  lin k  between ris k  exposure, r is k  percep tion , and ris k  

m anagem ent a c tiv ity  across regions, sta tes, and  tim e . Even m ore  im p o rta n tly , tests 

fo r th e  relevance o f c o g n itiv is t factors lik e  am b igu ity , overconfidence, and a v a ila b ility  

can be developed, m ov ing  behavio ra l econom ics o u t o f the  la b o ra to ry  and in to  th e  

rea l w orld .
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W hereas in  th e  preceding chap te r, m y goal was to  f ilte r  ou t those  exp lanations 

th a t were s im p ly  im p laus ib le  o r c le a rly  inconsisten t w ith  the e m p irica l evidence, the 

s ta n d a rd  fo r th is  chap te r is necessarily h igher. Precise p red ic tions fro m  th e  rem a in ing 

theories are derived  and the  a p p ro p ria te  s ta tis tic a l m ethodology is  b ro u g h t to  bear. 

B y  re ly in g  on d iverse q u a n tita tiv e  m ethods, hypotheses com m only th o u g h t to  be 

d iff ic u lt to  test can be re a d ily  evaluated.

3.1.1 S tructu re  and O rganization

T h e  rem a inder o f th e  chap ter is o rgan ized as fo llow s. Section tw o  o ffe rs a regional 

ana lys is o f belie fs a bo u t risk . Section th ree  goes on to  analyze decisions abo u t risk  

m anagem ent a c tiv itie s . Each section provides e m p irica l tests o f ra tio n a lis t and cog­

n itiv e  p ropositions a bo u t the  m anagem ent o f n a tu ra l d isaster ris k . B o th  sections 

re ly  on o rig in a l da ta , and because th e  s tru c tu re  o f th e  da ta  in  each a n a ly tic a l sec­

tio n  is d is tin c tive , a  num ber o f m e thodo log ica l sections are inc luded. In  general, the 

m ethodo logy subsections can be sk ipped  w ith o u t a loss o f coherence. Section four 

o ffe rs some caveats and concludes.

3.2 Beliefs about Risk

A  longstand ing  question  in  the  s tu d y  o f ris k  is w hether sub jective  pe rcep tions o f risk  

correspond to  “ o b je c tive ”  rea lity . A re  in d iv id u a ls  able to  fo rm  accura te  o r a t least 

m ean ing fu l estim ates o f th e  risks th e y  face? For s tr ic t su b je c tiv is ts , the re  is no such 

th in g  as ob jec tive  p ro b a b ility , and, the re fo re , the  question  o f correspondence is m oot. 

T h e re  can be o n ly  sub jective  p ro b a b ility .1 T he debate between fre q u e n tis ts  and

1. See for exam ple, de F inetti (1972).
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s u b je c tiv is ts  n o tw ith s ta n d in g , fo r  p o lic y  makers and scholars o f r is k  re g u la tio n , the  

question  o f correspondence canno t be so easily avoided. In  recent years, academics 

have increas ing ly  re lied  on th e  in a b ility  o f citizens to  a ccu ra te ly  eva lua te  ris k  as 

a ju s tific a tio n  fo r extensive re g u la to ry  program s. Such program s m ay be e n tire ly  

w a rran ted , b u t the  evidence on e m p irica l decision-m aking abo u t r is k  is  am biguous a t 

best. There  rem ains s u b s ta n tia l u n ce rta in ty  about how  good o rd in a ry  c itizens are a t 

e va lu a tin g  risk , and th e  ex te n t to  w h ich  such beliefs fa c to r in to  m a rke t and life s ty le  

choices.

T h is  section evaluates tw o  hypotheses about th e  w ay c itizens fo rm  be lie fs about 

r is k . The  firs t hypothesis, genera lly  assumed by ra tio n a lis ts , is  th a t in d iv id u a ls  are 

able to  accu ra te ly  characte rize  th e  ris k  th e y  face. T h a t is to  say, in d iv id u a ls  facing 

h ig h e r levels o f a c tua l r is k  shou ld  believe th a t th e y  face h igher levels o f ris k . M any 

co g n itive  psychologists are fo n d  o f h ig h lig h tin g  the  fa c t th a t in d iv id u a ls  are n o to ri­

o u s ly  po o r a t fo rm in g  accura te  p ro b a b ility  estim ates. B o th  cam ps have a p lausib le  

case, b u t u ltim a te ly  th e  issue is an e m p irica l one. To the  ex te n t th a t in d iv id u a ls  liv ­

in g  in  regions characterized b y  a h ighe r leve l o f environm enta l r is k  co n s is te n tly  th in k  

th e y  are m ore lik e ly  to  be a ffected by n a tu ra l disasters than  in d iv id u a ls  liv in g  in  re ­

g ions w ith  low er env ironm en ta l ris k , we have id e n tifie d  some basic evidence in  favor 

o f th e  s tra ig h tfo rw a rd  correspondence p roposition . Second, p revious w o rk  suggests 

th a t a m b ig u ity  o r ris k  variance  plays a ro le  in  th e  co n s tru c tio n  o f be lie fs (H oga rth  

and  E in h o rn  1990; H o g a rth  and K u n re u th e r 1985; V iscusi and Chesson 1999). In  

th e  dom a in  o f losses, in d iv id u a ls  tend  to  over-estim ate m ore am biguous risks  fo r low  

p ro b a b ility  events and unde r-es tim a te  the  p ro b a b ility  o f m ore am biguous risks fo r 

h ig h  p ro b a b ility  events, h o ld in g  the  leve l o f actua l r is k  constant. T he  basic idea is 

th a t a m b ig u ity  o r ris k  variance shou ld  m a tte r system a tica lly  in  th e  fo rm a tio n  o f risk
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belie fs fro m  a cogn itive  perspective , whereas it  shou ld te c h n ic a lly  have no e ffect fro m  

a ra tio n a lis t perspective. These hypotheses can be te s te d  to  o ffe r evidence a b o u t the  

p la u s ib ility  o f each the o re tica l cam p.

To m e a n in g fu lly  analyze th e  re la tio n sh ip  between a c tu a l ris k  and ris k  p e rcep tion , 

id e a lly  one w o u ld  w ant in d iv id u a l leve l d a ta  on the  su b je c tive  belie fs th a t c itize n s  h o ld  

and th e  a c tu a l leve l o f ca ta s tro p h ic  r is k  th a t they face. T o  m y know ledge, such id ea l 

da ta  do n o t ex is t. The survey d a ta  th a t do exist su ffe r fro m  one p rim a ry  weakness. 

The d a ta  te n d  to  e x h ib it a re g io n a l o r hazard bias. T h e  reg iona l sp e c ific ity  m akes it  

ha rd  to  ensure va ria tio n  w ith  respect to  the  risk  th a t c itize n s  a c tu a lly  face. T hu s, i t  

is d iffic u lt, i f  n o t im possib le, to  m ake cla im s abou t th e  re la tio n sh ip  betw een a c tu a l 

and perce ived ris k . For th is  reason, previous surveys have ra re ly  included m e an ing fu l 

in d ica to rs  o f b o th  actua l and perceived risk . T h is  is n o t a fa u lt o f the  e x is tin g  da ta , 

per se. I t  is  s im p ly  an in e v ita b le  p rob lem  w ith  a d a p tin g  such da ta  to  answ er the  

questions o f th is  chapter. Some v a ria tio n  is c e rta in ly  con ta ined  in  the p rev ious da ta , 

b u t m a x im iz in g  the  am ount o f v a ria tio n  can on ly  p roduce  m ore e ffic ien t estim ates. 

Because rigo rous tes ting  o f th e  hypotheses requires v a ria tio n  w ith  respect to  b o th  

the dependent and independent variab les, lim itin g  th e  scope o f analysis to  e ith e r 

a specific  hazard  o r a p a rtic u la r geographic region underm ines our a b ility  to  m ake 

reasonable and unbiased c la im s. To com pensate fo r th is  p o te n tia l sho rtcom ing , t h is 

section com bines an o rig in a l da tase t, con ta in ing  in d ic a to rs  o f h is to rica l d isaste r r is k  in  

d iffe re n t geographic regions w ith  aggregate survey d a ta  pub lished  by th e  Insurance 

Research C o u n c il (IR C  1995; IR C  1999). B y  re ly in g  on to o ls  fo r aggregate d a ta  

analysis, tests fo r a re la tio n sh ip  between actua l and perce ived disaster r is k  can be 

developed.
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3.2.1 D a ta  and M easurem ent

In d ic a to rs  o f perceived risk , a c tu a l ris k , and ris k  a m b ig u ity  are requ ired. T o  m easure 

perce ived ris k , i t  w ou ld  be id e a l to  have in d iv id u a l responses to  questions a b o u t 

r is k  p e rce p tio n . However, la c k in g  such data, we can re ly  on aggregate sum m aries o f 

such d a ta . T h e  Insurance Research C ouncil pub lishes p e rio d ic  independen t surveys 

on n a tu ra l d isaste r risks and  c itiz e n  views on insu rance  and disaster re la te d  po lic ies 

(IR C  1995; IR C  1999). C itize n s  are asked to  eva lua te  the  like lih o o d  th a t th e y  w ill 

be s tru c k  b y  a n a tu ra l d isaste r d u rin g  the  n e x t decade. T hough the IR C  w ill n o t 

release th e  o rig in a l da ta , th e ir  p u b lica tio n s  co n ta in  tab les th a t a llow  a good  dea l o f 

th e  o rig in a l d a ta  to  be reconstru c ted . Thus, the  p ro p o rtio n  o f people in  a g ive n  reg ion  

w ho be lieve  i t  is lik e ly  th a t th e y  w ill be affected b y  a n a tu ra l d isaster is  used as an 

in d ic a to r o f perceived risk .

T h e  p rim a ry  o p tio n  fo r an  adequate in d ic a to r o f a c tu a l risk  is a sum m a ry  o f 

th e  am oun t o f governm enta l d isaste r re lie f funds received in  a given year, w h ich  

is a  re la tiv e ly  generalizable in d ic a to r o f d isaster ris k . Because d isaster re lie f funds 

are ava ilab le  fo r a w ide range o f n a tu ra l hazards, no one reg ion-specific h a za rd  w ill 

d om in a te . A n d , d isaster re lie f expend itu res, espe c ia lly  in  recent years, co rre la te  h ig h ly  

w ith  a c tu a l losses. T h a t is to  say, though  per c a p ita  re lie f w ill alm ost a lw ays be less 

th a n  a c tu a l p e r cap ita  losses, on  average, per c a p ita  re lie f shou ld  be a good  in d ic a to r 

since i t  w ill under-estim ate  co n s is te n tly  across th e  range o f losses. O b v io u s ly , the  

in d ic a to r is im pe rfec t as d iffe re n t states and d iffe re n t regions m ay e x h ib it a  g rea te r 

a b ility  to  e x tra c t d isaster re lie f paym ents from  th e  Federa l governm ent. H ow ever, such 

effects are lik e ly  to  be m in im ize d  a t th e  reg iona l le ve l; and, a num ber o f s tud ies  have 

exp lo red  th e  lin k  between d isas te r re lie f and th e  p o lit ic a l characte ris tics o f re c ip ie n t 

sta tes o r reg ions w ith o u t fin d in g  any m ean ing fu l associa tions (M ay 1985; P la tt 1999).
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T hus, though  th e  m easure is flaw ed, i t  serves as a fa ir ly  good in d ic a to r o f actual 

ca ta s tro p h ic  risk .

T ho ugh  a d ire c t e ffect betw een actua l ris k  and sub jec tive  r is k  pe rcep tion  should 

be observed, previous w o rk  has dem onstrated the  im po rtance  o f ris k  a m b ig u ity  or 

r is k  variance fo r th e  fo rm a tio n  o f p ro b a b ility  estim ates and su b je c tive  belie fs (K un- 

re u th e r and H o ga rth  1995; K u n re u th e r, H ogarth, and M eszaros 1993). W hen consid­

e rin g  losses, in d iv id u a ls  te n d  to  over-estim ate low  p ro b a b ility  am biguous risks, w hile 

und e r-es tim a ting  h ig h  p ro b a b ility  am biguous risks (V iscusi and Chesson 1999). A t 

firs t glance, n a tu ra l d isasters appear to  be low  p ro b a b ility  h ig h  consequence events, 

and so we w ould  expect a m b ig u ity  aversion as V iscusi and Chesson (1999) fin d  in  

a co n tro lle d  expe rim en t. A lte rn a tiv e ly , i t  could also be th a t in d iv id u a ls  have more 

d iffic u lty  accum u la ting  usefu l in fo rm a tio n  when the  variance o f observed events is 

h ig h . Irrespective , w hen the re  is  greater h is to rica l v a ria tio n  w ith  respect to  catas­

tro p h ic  events, su b je c tive  r is k  estim ates should change sys te m a tica lly  accord ing to  

a c o g n itiv is t fram ew ork. I f  a m b ig u ity  o r variance affects the  fo rm a tio n  o f belie fs at 

a ll, such evidence argues aga inst the  v ia b ility  o f a s im ple ra tio n a lis t m odel in  th is  

decis ion-m aking  co n te x t. In c lu d in g  some ope ra tiona liza tio n  o f variance in  th e  m odel 

also a llow s us to  te s t hypotheses abo u t the  perform ance o f s tr ic t expected u t il it y  m od­

els, re la tiv e  to  m ore genera l variance-dependent fo rm u la tions o f in d iv id u a l choice. In  

an E U  o r Bayesian decis ion  fram ew ork, variance should have no effect on b e lie f form a­

tio n . To the  exten t th a t an effect is observed, we have some su p p o rt fo r question ing 

s tr ic t app lica tions o f th e  ra tio n a lis t fram ew ork. The m odel inc ludes an in d ic a to r o f 

r is k  variance, ope ra tiona lized  as the  observed standard  d e v ia tio n  o f reg iona l disaster 

re lie f over the  tim e  p e rio d  fo r w h ich  da ta  are available.
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W ith  the  th ree  discussed measures in  hand, th e  d a ta  consist o f n ine  observations, 

each representing a  reg ion , and each o f w h ich  conta ins th e  num ber o f in d iv id u a ls  who 

believe a d isaste r is  lik e ly ,2 an in d ica to r o f a c tu a l d isaste r ris k , and a m easure o f 

th e  v a r ia b ility  o f th e  h is to ric a l r is k .3 To su m m arize, th e  ana lysis asks w he the r the 

perceived level o f r is k  is  responsive to  e ith e r the  leve l o r variance o f h is to ric a l risk  

experience.

3.2 .2 S ta tis tica l E s tim a tio n

G iven  the  s tru c tu re  o f th e  da ta , a block p ro b it (equ iva le n tly , a dose-response pro­

b it)  m odel can be reasonab ly app lied  fo r e s tim a tio n . T h e  b lo ck  p ro b it m ode l is used 

here because the  in d iv id u a l-le v e l observations are unava ilab le . However, we know  the 

to ta l num ber o f in d iv id u a ls  in  a region w ho th in k  a d isaste r is  lik e ly , as w e ll as the 

to ta l num ber o f respondents in  th e  region. T he  presented da ta , o rig in a lly  pub lished 

b y  the  IR C  (1999) represent p ropo rtions o f in d iv id u a ls  in  each reg ion  w ho believe a 

n a tu ra l d isaster is lik e ly  in  the  n ex t ten years. In  th e  b lo ck  p ro b it m odel, conceptu­

a lly  in d iv id u a l-le v e l d a ta  are grouped and then  stacked by g roup  fo r ana lysis. The 

d is tr ib u tio n  w ill be b in o m ia l, where the like lih o o d  fu n c tio n  fo r m u ltip le  observations 

in  th e  aggregate is g iven  by:

Vi) =  Q?) 7T^(l - 7r)Ni - y i (3.1)

Since tt m ust be bounded  b y  the  in te rva l [0 ,1 ], we can use a p ro b it lin k  fu n c tio n :

2. O ut o f the to ta l num ber surveyed in the region.

3. The disaster re lie f expenditures data were assembled from  government publications 
includ ing “Federal A id  to  States” published by the U.S. Treasury D epartm ent p rio r to  1982, 
“Federal Expenditures by State”  published by the Bureau o f the Census from  1982-1995, 
and “Federal A id  B y  S tate”  also published by the Bureau o f the Census s ta rtin g  in  1995.
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lo g £ ( /% )  =  ^ 2  Vi lo S H x iP ) ( N i  -  y i) lo g ( l -  Q (x i0 )) +  lo g  (3.2)

T he  la s t te rm  drops o u t since i t  is no t a fu n c tio n  o f /?, and we can estim ate  the 

equa tion  us ing  m axim um  lik e lih o o d  m ethods. T h e  m odel allow s fo r  in d iv id u a l level 

inferences, even though  th e  d a ta  is o n ly  ava ilab le  in  aggregate fo rm .

3.2.3 A na lys is

In  the  1998 su rvey  o f ju s t under 2000 p a rtic ip a n ts , respondents were asked how  lik e ly  

i t  is th a t a m a jo r n a tu ra l d isaste r m ig h t occu r in  th e  area w here th e y  liv e  in  the 

next ten  years. T w e n ty -five  percent o f the respondents though t i t  was “ve ry  like ly ,” 

35 percent “som ew hat lik e ly ,”  19 percent “som ew hat u n like ly ,”  and 16 percent “no t 

lik e ly  a t a ll”  (IR C  1999). These figures are re m a rka b ly  h igh. B y  any conventiona l 

measure, th e  a c tu a l p ro b a b ility  th a t a given in d iv id u a l w ill be a ffec ted  b y  a m a jo r 

n a tu ra l d isaste r is som ewhere on the  order o f 10% , a t m ost. I t  is su rp ris in g  th a t 

so large a p ro p o rtio n  o f in d iv id u a ls  th in k  th a t a d isaste r is lik e ly  to  occu r g iven the 

a c tua l average p ro b a b ility  o f be ing  affected. To th e  ex te n t th a t the re  is a bias in  risk  

percep tion  here, i t  looks to  be an upw ard bias, n o t a dow nw ard bias, as m any scholars 

suggest.

The  resu lts  fro m  th e  dose response p ro b it m ode l are presented in  T ab le  3 .1.4 F irs t, 

no te  th a t th e  p rim a ry  in d ic a to r o f actua l d isaste r r is k  has a pos itive  and  s ta tis tic a lly  

s ig n ifica n t assoc ia tion  w ith  r is k  perception. In d iv id u als in  regions th a t have had

4. F irs t Differences summarize the change in  predicted probab ility  o f a sh ift from  the 
mean to  m axim um  value o f the variable of in terest, ho ld ing a ll other values constant at 
th e ir mean.
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T ab le  3.1: B lock  P ro b it E stim ates o f A c tu a l D isaste r R isk  on S ub jective  P erceptions

V a riab le C oeffic ient S tand a rd  E rro r F irs t D ifference
D isaste r R e lie f .200*** .052 .22
V ariance (D R ) -.0 2 4 * .012 - .2 0
C onstan t .080 .077
N =1972
L ik e lih o o d  R a tio  =  16.80 
Log L ik e lih o o d  =  -1317.64 
***p <  .001,*p <  .05

la rg e r h is to ric a l losses fro m  n a tu ra l d isasters are m ore lik e ly  to  th in k  th a t a  n a tu ra l 

d isaste r is lik e ly  to  a ffect them  in  the fu tu re . Second, th e  coefficient on  the  in d ic a to r 

o f h is to ric a l ris k  variance is negative and s ta tis tic a lly  s ig n ific a n tly  associated w ith  risk  

pe rcep tion . As th e re  is m ore v a ria tio n  in  th e  h is to ric a l record o f n a tu ra l d isaste rs in  

a g iven  region, in d iv id u a ls  are less lik e ly  to  believe th a t a disaster w ill s trik e  in  the 

fu tu re . A s variance increases, sub jective  r is k  estim ates are deflated. A  w id e r spread 

o f h is to ric a l exposure tends to  depress th e  leve l o f perceived seriousness o f n a tu ra l 

haza rd  risks. T he  fin d in g  h ig h lig h ts  th e  im p o rta n ce  o f am b ig u ity  and variance  in  the 

fo rm a tio n  o f c itiz e n  be lie fs, b u t i t  is c o n tra ry  to  previous w o rk th a t found  a m b ig u ity  

tends to  in fla te  estim ates o f sm a ll p ro b a b ilitie s , ra th e r th a n  diminish them  as the 

ana lysis shows. O ne p o te n tia l exp lana tion  is th a t in d iv id u a ls  seem to  t h in k  d isaster 

r is k  is  m ore serious th a n  i t  a c tu a lly  is. T h u s , in d iv id u a ls  m igh t th in k  th a t th e y  are 

o p e ra tin g  in  a h ig h  p ro b a b ility  dom ain, ra th e r th a n  a low  p ro b a b ility  dom ain . I f  th a t 

were th e  case, th e n  the  fin d in g s  w ou ld  be consisten t w ith  previous w o rk. T h is  is mere 

specu la tion , b u t th e  c lear co n tra d ic tio n  o f p r io r w o rk is ce rta in ly  in trig u in g .

T ab le  3.2 con ta ins th e  observed and p re d ic te d  p ro p o rtio n s  o f each re g io n  who 

be lieve a d isaste r is  lik e ly  to  a ffect them . T h e  correspondence is fa ir ly  s trong ; however, 

th e  m ode l p red ic ts  h ighe r th a n  observed values in  th e  M id -A tla n tic , W est S outh
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T ab le  3.2: O bserved and P red ic te d  P ropo rtio ns  o f In d iv id u a ls  w ho T h in k  a N a tu ra l 
D isa s te r is L ik e ly  to  A ffect T hem  in  th e  N ext Decade

R egion A c tu a l P ro p o rtio n P red icted  P ro p o rtio n
N ew  E ngland 67% 62%
M id -A tla n tic 48% 62%
E ast N o rth  C entra l 65% 63%
W est N o rth  C en tra l 61% 64%
S outh  A tla n tic 62% 55%
E ast S outh C entra l 88% 54%
W est South C entra l 54% 61%
M o u n ta in 19% 58%
P acific 65% 65%

C e n tra l, and M o u n ta in  regions, w h ile  s u b s ta n tia lly  u n d e r-p re d ic tin g  in  the  E ast South 

C e n tra l, and, to  a lesser exten t S ou th  A tla n tic  reg ion. I t  is n o t clear w ha t underlies the  

o ve r-p re d ic tio n  in  the M o un ta in  reg ion , b u t i t  is possib le  th a t the sm a lle r p o p u la tio n  

in  th a t reg ion  is in fla tin g  the  per c a p ita  disaster re lie f figures. O n the  o the r hand, the  

E ast S ou th  C e n tra l region has a m uch h igher p ro p o rtio n  o f in d iv id u a ls  w ho th in k  a 

d isaste r is lik e ly  th a n  the m odel p re d ic ts . I t  is n o t c le a r w hat underlies th is  fin d in g , 

b u t fu tu re  e xp lo ra tio n  is p lanned.

In  a ll, th e  analysis suggests th a t increased ris k  in  the  real w o rld  does y ie ld  in ­

creased su b je c tive  beliefs abou t th e  like lih o o d  o f n a tu ra l disasters. M oreover, the  

m ode l c la rifie s  th e  im portance o f r is k  variance or a m b ig u ity  in  the  e s tim a tio n  o f per­

ceived hazard  ris k . The da ta  ana lyzed in d ica te  th a t a m b ig u ity  depresses p ro b a b ility  

estim ates o f d isaster risk. Regardless o f the  th e o re tica l exp lana tion  one adopts to  

e x p la in  th is  phenom enon, i t  is c lear th a t in  regions characterized by  greater h is to ric a l 

r is k  v a ria b ility , c itizens are less lik e ly  to  believe th a t th e y  w ill be affected b y  serious 

n a tu ra l d isasters.
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T h e  previous section dem onstra ted  th a t su b je c tive  belie fs abou t d isaste r ris k  are 

responsive to  the leve l and variance o f h is to ric a l r is k  exposure. W h a t rem ains is to  

ask w h a t drives a c tu a l ris k  m anagem ent behav io r. A s V iscusi (1999) has recen tly  

suggested, stated be lie fs do n o t always tra n s la te  in to  m arke t behavio r. T h e  analysis 

be low  uses one o f th e  few  n a tio n a l data-sets on hazard  damage and haza rd  insurance 

to  te s t fo r  a re la tio n sh ip  betw een ris k  exposure, ris k  perception, co g n itive  tendencies, 

and ris k  m anagem ent. T he  challenge is to  fin d  a w ay to  evaluate decis ion-m aking 

abo u t r is k  m anagem ent across a u n it o f ana lysis th a t a llow s fo r v a ria tio n  w ith  respect 

to  a c tu a l ca tas trop h ic  risk .

V ir tu a lly  a ll th e  hazard surveys e x p lic itly  select survey respondents from  geo­

graph ic  zones th a t are considered h ig h -ris k .5 P a lm  focuses exclusive ly on  C a lifo rn ia  

because her in te rest is in  earthquake insurance and C a lifo rn ia  represents the  on ly  

m arke t o f any sign ificance in  th e  U n ited  S ta tes. K u n re u th e r (1978) looked a t c it i­

zens in  a num ber o f d iffe re n t states, b u t th e  respondents were selected spec ifica lly  

because th e y  lived  in  h igh  r is k  zones. T he im p lic it assum ption is th a t r is k  perception 

w ill be lo w  outside o f h ig h -ris k  regions. F rom  a s ta tis tic a l p o in t o f v ie w , th is  w ill 

o n ly  b ias th e  analysis i f  th e re  is a co rre la tio n  between the  independent va riab le  on 

w h ich  th e  da ta  were selected and some o th e r va riab le  th a t is also associated w ith  

hazard  behavio r. A t a m in im u m  though, such ana lysis w ill decrease th e  effic iency o f 

th e  estim ates.6 M ore  im p o rta n tly , c itize n  p e rcep tion  o f ca tastroph ic  r is k  appears to

5. The one exception th a t I  know o f is the  P ub lic A ttitu d e  M on ito r published by the 
Insurance Research C ouncil (1999,1995) used above, in  which citizens across a ll domestic 
regions are surveyed about th e ir views on n a tu ra l disaster risk, govern m en t policy, and 
hazard insurance.

6. P robably a problem  less fo r Kunreuther than  fo r Palm .
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be re la tiv e ly  h igh  across regions o f h ig h  and low  risk . S ix ty  pe rcen t o f respondents 

across a ll regions th in k  i t  is ‘V e ry  lik e ly ”  o r “som ewhat lik e ly ”  th e y  w ill be s tru ck  b y  

a s ig n ific a n t n a tu ra l d isaste r in  th e  n e x t te n  years (IR C  1999). T h is  raises a greater 

p o s s ib ility  o f bias in  studies th a t focus o n ly  on h ig h -risk  zones. T h e  p o in t is n o t th a t 

these surveys are unh e lp fu l; indeed, th e y  c o n s titu te  the  core o f  o u r know ledge about 

how  peop le  respond to  ca ta s tro p h ic  risks . Nonetheless, they  represent a com ponent 

piece o f a m ore general research agenda, w h ich  needs to  pay g rea te r a tte n tio n  to  

tre n d s  in  r is k  percep tion and m anagem ent behavio r across levels o f a c tu a l exposure.

3.3.1 Hypotheses

T h e  p rim a ry  task o f th is  chap te r is to  o ffe r em p irica l tests o f ra tio n a lis t and cogni­

tiv e  hypotheses in troduced  in  th e  p revious chap te r. The n a tu re  o f the  d a ta  offers a 

re la tiv e ly  ra re  o p p o rtu n ity  to  devise e m p iric a l tests fo r the  im p a c t o f c o g n itiv is t ex­

p la n a tio n s  on risk  m anagem ent behav io r. S pecifica lly, the ch a p te r develops a way to  

eva lua te  th e  im pact o f a v a ila b ility , overconfidence, and a m b ig u ity  on  ris k  m anagem ent 

behav io r.

A n  a m b ig u ity  effect p re d ic ts  th a t r is k  variance should im p a c t decisions about 

insurance and risk  m anagem ent. I f  th e  decis ion-m aking  process proceeds according 

to  an E U  fram ew ork, then  no e ffect o f va riance  o r am b ig u ity  sh o u ld  be observed. As 

discussed above, am b ig u ity  tends to  be c lose ly  a ligned in  the  lite ra tu re  w ith  no tions o f 

r is k  va riance .7 As the  variance o f a p ro b a b ility  estim ate increases (a lte rn a tiv e ly  as the  

variance  o f an agent’s su b je c tive  be lie fs a b o u t the  p ro b a b ility  o f an  event occurring  

increases), the  choice con text is  in h e re n tly  m ore am biguous, re la tiv e  to  a p ro b a b ility

7. U nfortunately, there is an am bigu ity  in  the  lite ra tu re  w ith  respect to  the de fin ition  o f 
am biguity. See M ukerji (1998) fo r an a lte rna tive  conception.
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estim ate  th a t is  m ore precise. In  a v a rie ty  o f experim ents, p a rtic ip a n ts  d isp la y  an 

aversion to  am biguous risks in  some con texts, b u t an a ffin ity  fo r am biguous risks  in  

others. I f  actors are averse to  am biguous p ro b a b ilitie s , then  th e y  w ill be m ore w illin g  

to  insure ris k  th a t is  characterized by h igher variance, ho ld ing  the  leve l o f ris k  constan t 

(K u n re u th e r and  H o ga rth  1995). Thus, as h is to ric a l v a ria tio n  in  observed d isaste r 

r is k  increases, in d iv id u a ls  should be more w illin g  to  purchase hazard insurance i f  th e y  

are a m b ig u ity  averse. P revious theo re tica l and  experim enta l w o rk  p re d ic ts  a m b ig u ity  

aversion in  th is  area because n a tu ra l d isasters are though t to  be lo w  p ro b a b ility  loss 

events, a dom a in  in  w h ich  am b ig u ity  aversion is regu la rly  observed. T he re  is an 

a lte rn a tive  how ever. In d iv id u a ls  m ight d isp la y  am bigu ity-seeking behav io r, w h ich  

w ou ld  im p ly  th e y  are less lik e ly  to  purchase insurance fo r m ore am biguous risks. 

Such behavior is  fre q u e n tly  observed fo r events th a t have a re la tiv e ly  h ig h  p ro b a b ility  

o f occu rring  (V iscu s i and Chesson 1999). B o th  these hypotheses can be tes ted  b y  

s im p ly  in c lu d in g  an  in d ic a to r o f h is to rica l r is k  variance in  the  regression m odel. I f  the  

coeffic ient is n o t s ta tis tic a lly  s ign ifican t, th e n  there  is no evidence fo r the  im po rtance  

o f am b igu ity , p ro v id in g  suppo rt fo r the E U  fram ew ork.

D evising tests  fo r a v a ila b ility  and overconfidence requires s lig h tly  m ore concep tua l 

w o rk , b u t is o n ly  m odestly  m ore challenging fro m  a m ethodolog ica l perspective . B o th  

a v a ila b ility  and overconfidence have to do w ith  th e  way th a t new and p rio r in fo rm a ­

tio n  is w e igh ted in  cu rre n t p e rio d  decisions. O ver-confident decision-m akers do n o t 

upda te  th e ir be lie fs  adequate ly in  response to  new in fo rm a tio n .8 Because overcon fi­

den t actors are m ore  lik e ly  to  believe th e ir in it ia l m anagement decisions were co rrect, 

such in d iv id u a ls  w ill react (m ore) slow ly to  new  in fo rm a tio n . As a re su lt, the re  w ill 

be a good dea l o f “ d rag”  in  the  social process.

8. Recall th a t overconfidence is not equivalent to  over-optim ism , though we can te ll a 
sto ry about how they m ight be related.
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O n th e  o th e r hand, in d iv id u a ls  us ing  a v a ila b ility  as a h e u ris tic  fo r ju d g in g  r is k  

w ill be overly-responsive  to  new in fo rm a tio n  (T ve rsky  and  K ahnem an 1973). To re ­

view , a v a ila b ility  is a heu ris tic  w ith  w h ich  in d iv id u a ls  o fte n  evaluate risks. R isks 

o f events th a t have occurred re ce n tly  (i.e . events th a t are  “ava ilab le ” ) are gener­

a lly  ove r-estim a ted  and risks o f events th a t have no t occu rred  re ce n tly  are gene ra lly  

under-estim a ted . In  th e  previous chap te r, I  suggested th a t be lie fs  form ed using th e  

a v a ila b ility  h e u ris tic  w ill e xh ib it sys tem a tic  biases, and th u s , i t  is  reasonable to  speak 

o f an a v a ila b ility  bias in  a d d itio n  to  an a v a ila b ility  h e u ris tic .9 In fo rm a tio n  th a t is  

ava ilab le  w ill te n d  to  dom inate p r io r h is to ric a l in fo rm a tio n  in  th e  decis ion-m aking 

process o f in d iv id u a ls  using a v a ila b ility  as a h e u ris tic . I f  th e  a v a ila b ility  hypothesis 

is co rrect, th e n  people should be overly-responsive  to  new  in fo rm a tio n . In  th is  sense, 

a v a ila b ility  and  overconfidence can be th o u g h t o f as opp os ite  sides o f the same co in , 

a t least in  te rm s o f th e  pred ictions th e y  y ie ld  about socia l beh av io r. O verconfidence 

pred icts slow er ad justm ents over a longer p e rio d  o f tim e , whereas a v a ila b ility  p red ic ts  

v ir tu a lly  instan taneous changes in  behav io r.

As a re s u lt, tests fo r a v a ila b ility  and overconfidence can be devised by exam in ing  

the  process o f ad ju s tm e n t o r a d a p ta tio n  to  new  in fo rm a tio n . Some version o f a 

dynam ic econom etric  m odel offers an id ea l so lu tion . D yn a m ic  m odels explore th e  

level o f a d ju s tm e n t in  the  dependent va riab le  over tim e  w ith  respect to  changes in  

the  independen t variab les. I f  a ll th e  change in  the  dependent va riab le  takes place 

instan taneously, in  th e  cu rren t pe rio d , th e n  there  is no “ lagged”  effect and the  m ode l 

is essen tia lly  s ta tic . However, i f  th e  im p a c t o f changes in  X  are spread o u t over 

several tim e  pe riods, then  the m ode l can reasonably th o u g h t to  be dynam ic, and 

the  d u ra tio n  and  ra te  o f ad justm ent can be m e a n in g fu lly  exp lo red . In  the  hazard

9. A  bias w ill result, in  the sense th a t they w ill consistently over-estim ate available o r 
recently-occurring risks and consistently under-estim ate risks th a t are unavailable.
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insurance con text, th e  question  is how q u ic k ly  does th e  leve l o f insurance coverage 

change when new  in fo rm a tio n  about the  leve l o f d isaste r ris k  is  revealed (e.g. in  

response to  d isaste r even ts). Is the  ad justm en t instan taneous o r does i t  take longer 

to  occur? Is th e  ra te  o f ad jus tm e n t ra p id  o r is re la tiv e ly  slow? D yn a m ic  m odels do 

n o t p rov ide  p a rtic u la r ly  cum bersom e im p le m e n ta tio n  challenges in  th is  con text, and 

thus  o ffe r a feasib le w ay to  tes t the  p la u s ib ility  o f a v a ila b ility  and  overconfidence as 

e m p iric a l phenom ena.

In  s iun, th ree  g roups o f p red ic tions can be tested . F irs t, a lm o s t any fo rm  o f a 

ra tio n a l m odel requ ires th a t r is k  m anagem ent decisions are p o s itiv e ly  responsive to  

increases in  the  le ve l o f ris k . As ris k  exposure increases, a ll else equal, the  level 

o f insurance coverage shou ld  increase as w e ll. T h e  one co m p e llin g  excep tion  comes 

fro m  the  perverse incen tives cam p, w hich suggests in d iv id u a ls  m ig h t e lect n o t to  

in su re  because o f th e  a v a ila b ility  o f Federal d isaste r re lie f. T h a t p ro p o s itio n  p red icts 

a nega tive  re la tio n sh ip  between the  a v a ila b ility  o f d isaste r re lie f and the  level o f 

insurance coverage, a  p re d ic tio n  th a t is c le a rly  in c o rre c t g iven th e  d a ta , as discussed 

be low . Second, m ost ra tio n a lis ts  w ould  p re d ic t th a t r is k  variance shou ld  have no effect 

on insurance decisions whereas m ost behavio ra l econom ists p re d ic t a p o s itive  im pact 

because o f a m b ig u ity  aversion. T h ird , a v a ila b ility  and  overconfidence p re d ic t d iffe ren t 

dynam ic responses to  changes in  the  ris k  e n v iro nm en t. Each o f these p ropositions 

can be tested using  re la tiv e ly  s tra ig h tfo rw a rd  q u a n tita tiv e  m ethodo logy.

3.3 .2 M ethodological Issues

A  da tase t was assem bled o f tim e-series cross-section observa tions fo r each o f the  50 

sta tes fro m  1972-1997. Each observa tion con ta ins in fo rm a tio n  on  th e  num ber o f flood  

insurance polic ies purchased d u rin g  the  year in  th e  g iven s ta te , th e  d o lla r am ount
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o f insurance in  fo rce  in  the  s ta te ,10 p o p u la tio n ,11 a d o lla r e s tim a te  o f th e  am ount o f 

flo o d  losses experienced in  the  state d u rin g  a g iven year (1983-1997),12 the  am ount 

o f d isaster re lie f received fro m  the Federal governm ent, and m ed ian  incom e.13

U n like  m ost o f th e  survey w ork on n a tu ra l hazard behavio r, th e  d a ta  conta in  a 

good deal o f geographic va ria tio n . T he  v a ria tio n  allows us to  increase th e  effic iency 

o f o u r es tim a tio n  and  also prevent some fo rm s o f possible b ias, as no ted  in  the lite r ­

a tu re  discussion. T h is  section develops some re levant m e thodo log ica l issues and the  

s ta tis tic a l approach used fo r es tim a tion .14

3.3.2.1 Approaches to Panel Data

T he  da ta  used are  T im e-Series C ross-Section (TSC S) data, o the rw ise  know n as panel 

da ta . Each o f th e  f if ty  states is observed a n n u a lly  fo r a pe rio d  o f tim e . T he general 

m ode l can be w r itte n  as

Vi,t =  * i tt0  +  ei,t> * =  1 ,2 , ...,1V; t = l , 2 . . . T  (3.3)

w here is a v e c to r o f k  exogenous variab les, and the observations are indexed by  

th e  s ta te  o r u n it (z) and tim e  period (£). O rd in a ry  Least Squares (O LS ) produces

10. The flood insurance data were assembled by the author from  annual publications of 
the Insurance In fo rm a tion  Ins titu te .

11. Taken from  the “ C ity  and Com ity Factbook” published by the  U.S. Census

12. Provided by the  U.S. A rm y Corps o f Engineers and the H ydrologic In fo rm ation  Center 
at the N O A A /N W S , Departm ent o f Commerce. B o th  the H IC  and the Corps o f Engineers 
provide disclaimers about the use o f the ir data fo r research purposes. The figures are almost 
surely under-estim ates o f the true  losses experienced. However, I  have no reason to  believe 
th a t they are not consistently under-estim ated from  year to  year.

13. Also taken fro m  the C ity  and County Factbook.

14. The fo llow ing tw o subsections can be skipped w ithou t a loss o f coherence.
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unbiased and  e ffic ie n t estim ates o f /3 i f  th e  errors are independen t and id e n tic a lly  

d is trib u te d  ( fid ) , w h ich  is to  say, the  e rro rs  are uncorre lated w ith  a constant variance. 

B u t, the  s tru c tu re  o f th e  da ta  makes b o th  these assum ptions ra th e r heroic. In  th is  

case, because states are o f d iffe ren t size and experience d iffe re n t ac tu a l hazard risks , 

th e  assum ption  o f constan t variance o r hom oscedastic ity is u n lik ely  to  be co rrect; and, 

because the  same states in  d iffe ren t tim e  periods co n s titu te  d iffe re n t observations, i t  

is  also u n lik e ly  th a t the  erro rs are independen t across observa tions. M oreover, th e  

errors across states in  close p ro x im ity  o r w ith in  the same geographic o r ris k  reg ion  

are lik e ly  to  be co rre la ted  as w e ll. I f  th e  assum ptions are n o t m e t, OLS coe ffic ien t 

estim ates w ill s t il l be unbiased, b u t estim ates o f the coe ffic ien t standard  e rro rs w ill 

be in co rrec t. A s a re su lt, tests fo r s ta tis tic a l significance w ill w rong , and researchers 

m ay m ake in c o rre c t judgm ents about associations in  th e ir m odels.

F o rtu n a te ly , the re  have been am ple m ethodo log ica l in nova tio ns to  resolve these 

issues. T he re  axe tw o  m a jo r techniques th a t w a rran t cons ide ra tion : Panel C o r­

rected S tand a rd  E rro rs  (PC S E) advocated b y  Beck and K a tz  (1996) and th e  “ cross- 

sectiona lly  he teroskedastic and tim ew ise  au tocorre la ted” (C H T A ) m odel suggested 

b y  K m enta  (1986 ).15 B o th  C H T A  and PC SE have desirable th e o re tica l p rope rtie s ; 

however, us ing  O LS coeffic ien t estim ates w ith  PCSE’s fo r in fe rence has been shown 

to  be a su p e rio r m ethod  in  sm all sam ples fo r m ost e rro r s tru c tu re s  (Beck and K a tz  

1996).

U sing e ith e r C H T A  ad justm ents o r uncorrected OLS estim ates o f the coe ffic ien t 

variance w ill re su lt in  overconfidence in  the  coefficient estim ates by  somewhere on

15. In  p o litic a l science, scholars often use a FGLS approach proposed by Parks (1967). 
The Parks m ethod cannot be computed i f  the number o f groups is greater than the num ber 
o f tim e periods. In  th is  case, the number o f states is 50 >  15, the num ber o f tim e periods, so 
the Parks FG LS approach is not plausible, irrespective o f its  undesirable properties (Beck 
and K atz 1995).
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th e  o rd e r o f 50-100% , depend ing  on  the  a c tu a l s tru c tu re  o f e rro r co rre la tio n  and th e  

degree o f pan e l heterogeneity. A s a re su lt, researchers n o t us ing  PC SE’s w ou ld  be  

m ore lik e ly  to  conclude the re  are s ta tis tic a lly  s ig n ifica n t re la tio n sh ip s  in  the  d a ta , 

w hen in  fa c t, a co rre c t es tim a te  o f the  e rro r variance m a tr ix  w o u ld  n o t a llow  fo r th e  

re je c tio n  o f th e  n u ll hypo thesis a t any conventiona l s ta n d a rd .16 P C S E ’s are used in  

a ll ca lcu la tio n s  o f s ta tis tic a l s ign ificance  here in.

3.3.2.2 Measurement

U ltim a te ly , th is  p ro je c t seeks to  understand  how in d iv id u a ls  perceive and respond to  

ca ta s tro p h ic  risks  in  th e ir env iro nm en t. Issues o f m easurem ent are cen tra l challenges 

to  th is  agenda. Because o f th e  e x p lic it em phasis on m a x im iz in g  v a ria tio n  in  the  le ve l 

o f a c tu a l r is k  and the  desire to  focus on em p irica l dec is ion -m aking , one o f the  few  

ava ilab le  a lte rn a tive s  is to  use th e  num ber o f flood insurance po lic ies as the m a jo r 

in d ic a to r o f r is k  m anagem ent beh av io r. However, w ith in  th is  class o f in d ica to r the re  

are s t ill m e th odo log ica l choices to  be m ade. F irs t, one co u ld  s im p ly  use the annua l 

num ber o f po lic ies  purchased in  a sta te , e ith e r raw  o r pe r ca p ita  figures, as th e  

in d ic a to r. Second, one cou ld  use th e  annua l to ta l d o lla r va lue  o f insurance in  force, 

again e ith e r raw  o r per ca p ita  ad jus tm en ts . F o rtuna te ly , th e  num ber o f policies and  

the  d o lla r va lue o f the  am oun t o f insurance in  force axe ex tre m e ly  w e ll co rre la ted  

( r  =  .98) and  th e  h is to ric a l d is tr ib u tio n  is v ir tu a lly  id e n tic a l. Thus, s ta tis tic a lly , 

e ith e r m easure w o u ld  fare  e q u a lly  w e ll. However, the  num be r o f po lic ies purchased 

each year has som ew hat m ore in tu itiv e  in te rp re ta tio n , and  th u s , from  th is  p o in t 

fo rw ard , I  re ly  on p o lic y  figu res, ra th e r th a n  d o lla r va lue estim ates.

16. See the appendix fo r a discussion o f the error variance m a trix  and com putation o f 
PCSE’s.
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T h e  m a jo r weakness o f the  in d ica to r is th a t i t  fa ils  to  cap tu re  the w ide  range 

o f a va ila b le  r is k  m anagem ent technologies ava ilab le  to  c itize ns . Though insurance  

p a r tia lly  covers ex p o s t re p a ir costs, c itizens m ig h t ra tio n a lly  (o r otherw ise) p re fe r to  

invest in  m anagem ent technologies th a t w o u ld  reduce th e  leve l o f damage were a flo o d  

to  occu r, in s tea d  o f purchasing  insurance. U n fo rtu n a te ly , I  have no way to  m easure 

such a lte rn a tiv e  responses. T h a t said, in  surveys o f hazard  p rone areas, investm en t in  

m itig a tio n  technologies is  h ig h ly  corre la ted  w ith  in vestm en t in  insurance. M oreover, 

to  th e  e x te n t th a t in d iv id u a ls  respond to  r is k  events b y  in ve s tin g  in  m itig a tio n  ra th e r 

th a n  in su rance  technologies, m y estim ates o f th e  re la tio n s h ip  between experienced 

losses a n d  insurance  coverage w ill be biased dow nw ard . I f  th e  analysis shows no 

re la tio n s h ip  betw een experienced ris k  and insurance purchases, I  cannot ru le  o u t the  

p o s s ib ility  th a t in d iv id u a ls  change th e ir behavio r b y  m itig a tin g  losses, ra th e r th a n  

in s u rin g  th e m . H ow ever, to  the exten t th a t th e  ana lysis does fin d  a re la tio n s h ip  

between experienced losses and insurance, the  fin d in g  is  lik e ly  to  be robust. In  o th e r 

words, g iven  th e  m easurem ent challenges, I  can m ake o n ly  w eak cla im s fo r th e  la ck  

o f an im p a c t o f experience on risk  m anagem ent behavio r, b u t can make p a rtic u la r ly  

s trong  c la im s fo r  an e ffect i f  th e  analysis shows a s ta tis tic a l re la tio n sh ip .

M easu rin g  perce ived ris k  outside o f a la b o ra to ry  o r su rvey environm ent is no less 

cha lleng ing , b u t m easuring  experienced ris k  is a close second best. Indeed, g iven th e  

resu lts fro m  th e  b lo c k -p ro b it analysis, we have an e m p iric a l fin d in g  in  hand th a t lin k s  

h is to ric a l r is k  w ith  perce ived risk . T he  d a ta  used he re in  are m uch m ore genera lizab le  

th a n  m ost, b u t o b v io u s ly  th e y  do n o t co n ta in  su b je c tive  ris k  estim ates. T hus, we 

have to  fa ll back on  th e  ana lysis in  the  previous section  th a t dem onstrates a p o s itiv e  

lin k  betw een r is k  exposure and risk  percep tion . T he  experienced ris k  figures can  be 

th o u g h t o f as an  in d ic a to r o f sub jective  belie fs.
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Tw o p o te n tia l measures o f experienced r is k  are a t least som ew hat relevant. F irs t, 

th e  m ost in tu itiv e  m easure o f experienced ris k  is the  level o f damages from  n a tu ra l 

hazards. A  fin a n c ia l damages estim ate  is appealing, b u t figu res on flood  losses have 

been co llected o n ly  since 1983, and th e  figu res are alm ost c e rta in ly  biased dow nw ard, 

in  a d d itio n  to  c o n ta in ing a fa ir b it o f noise. A  second p o te n tia l in d ic a to r comes fro m  

figures on Federa l d isaste r re lie f, as used in  th e  preceding ana lysis. The vo lum e o f 

d isaste r re lie f, m easured e ithe r in  raw  d o lla rs  o r m ore lik e ly  p e r cap ita , is a reasonable 

in d ic a to r o f th e  le ve l o f experienced haza rd  ris k . However, re ly in g  on disaster re fie f 

figures is no t w ith o u t its  p itfa lls  e ith e r. T h e  p rim a ry  in d ic a to r o f ris k  m anagem ent 

behavio r is some in d ic a to r o f the  p ro p e n s ity  to  purchase flo o d  insurance. G enera l 

d isaste r re lie f figures w ill encompass a host o f non-flood hazards lik e  earthquakes, 

tornadoes, p a rtic u la rly  serious b lizza rds, e tc. Thus, on the  one hand, disaster re lie f 

figures are an o ve rly  inc lus ive  (and perhaps even poor) in d ic a to r o f flo o d  risk . O n th e  

o th e r hand, to  th e  ex ten t th a t in d iv id u a ls  consider flood  risks  a specific instance o f a 

m ore general class o f n a tu ra l d isaster risks , i t  m ig h t w e ll be th a t increased awareness 

o f a ll d isaster risks  w ou ld  increase th e  p ro p e n s ity  to  m anage o th e r members o f th e  

r is k  class. D isaste r re lie f figures have th e  a d d itio n a l bene fit o f be ing  collected fo r a 

longer pe riod  o f tim e , w h ich  w ill he lp  increase the e ffic iency o f the  estim ates. B o th  

flo o d  loss figures and d isaster re lie f figures axe included in  th e  m odel as in d ica to rs  o f 

h is to ric a l risk .

3.3.2.3 Dynamic Models

T esting  hypotheses abou t a v a ila b ility  and overconfidence requ ires u tiliz in g  in fo rm a ­

tio n  about the  sh o rt-te rm  versus lo n g -te rm  effects o f changes in  the  ris k  environm ent. 

To re ite ra te , effects can e ithe r be instan taneous in  w h ich case the  en tire  effect o f
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a change in  X  on  the  dependent va riab le  occurs in  a sing le tim e  p e rio d , o r m ore 

spread o u t, in  w h ich  case there  is  an instan taneous effect fo llow ed b y  decreasing ef­

fects  in  fu tu re  periods. In  the  econom etrics lite ra tu re , these m odels are know n as 

d is tr ib u te d  lag m odels because “ lagged” values o f th e  independent va riab les  have an 

e ffect on  fu tu re  values o f th e  dependent variab les. A  com prehensive tre a tm e n t o f dy­

nam ic  m odels is beyond th e  scope o f th is  chap te r. Nonetheless, the  w ay one proceeds 

m e th o d o lo g ica lly  is to  in c lud e  a lagged version o f th e  dependent va ria b le  (L D V ) on 

th e  R igh t-H and-S ide  (R H S ) o f th e  regression e q u a tio n .17 U sing th e  coe ffic ie n t (A) 

fro m  th e  L D V  and a th e o re tica l foun d a tio n  o f th e  K o yck  m odel, th e  instan taneous, 

lo n g  ru n , M edian lag , and m ean lags can a ll be used to  sum m arize th e  p e rio d  o f ad­

ju s tm e n t.18 T he  s ta tis tic s  m easure the  ra te  a t w h ich  the  dependent va ria b le  changes 

in  response to  changes in  th e  independent variab les. Thus, w ith  re la tiv e ly  s tra ig h t­

fo rw a rd  in te rp re ta tio n s  o f the  coe ffic ien t on the  L D V  in  the  regression m ode l, we can 

exam ine  w hether a v a ila b ility  o r overconfidence is  a p a rt o f th is  m ore genera l process. 

F o rtu ito u s ly , the  L D V  fo rm  o f th e  dynam ic m ode l b o th  e lim ina tes se ria l e rro r corre­

la tio n , and given the  concep tua l assum ptions on th e  tab le , allow s fo r d yn a m ic  effects 

to  be analyzed.

3.3.2.4 Imputation and Missing Data

T h e  in d ica to r o f flo o d  losses is o n ly  available a fte r 1982, w h ile  the  re s t o f th e  da ta  

con tin ue  back fo r ano the r decade. W h ile  in c lu d in g  d a ta  on  flood  losses in  th e  m odel

17. W hether a Koyck model, p a rtia l adjustm ent, o r adaptive expectation model, coeffi­
c ient estim ation proceeds identica lly. For a clear in tro d u c tio n  to  these models, see (G u ja ra ti 
1995), Chapter 17.

18. The median lag is given by (— )- The mean lag is s im ply (y rx ). The Koyck model 
assumes tha t the /3’s are a ll o f the same sign and th a t they decline geom etrically such th a t 
Pk =  A)Afc k =  0 ,1 ,....
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is th e o re tic a lly  q u ite  im p o rta n t, i t  also resu lts  in  a s ig n ifica n t loss o f in fo rm a tio n . 

E sp e c ia lly  g iven th a t th e  p ro je c t is in te rested  in  tim e -re la te d  phenom ena, sa c rific in g  

th e  decade o f a d d itio n a l d a ta  is a  h ig h ly  undesirable a lte rn a tive . O ne w ay to  proceed 

w o u ld  be to  ru n  the ana lys is tw ice , firs t d e riv in g  estim ates w ith  th e  flo o d  loss in d ica ­

to r  over th e  sho rte r tim e  p e rio d , and th e n  exc lud ing  the  flo o d  loss va riab le  over the  

e n tire  tim e -fra m e . O f course, th a t resu lts  in  tw o  sets o f coe ffic ien t estim ates and i t  is 

d iffic u lt to  th in k  o f a th e o re tic a l reason to  adopt one o r th e  o the r. R a the r th a n  m ake 

an a th e o re tica l choice, I  re ly  on s im u la tio n  m ethods to  im p u te  flo o d  loss estim ates fo r 

p revious tim e  periods. Because th e  param eter d is tr ib u tio n  is know n, and because the  

co va ria tio n  o f the  flo o d  loss in d ic a to r w ith  o th e r observed variab les is know n in  the  

la te r tim e  p e rio d , various a lg o rith m s  can be used to  im p u te  p robab le  values o f the  

flo o d  loss va riab le  fo r e a rlie r tim e  periods. T h is  process can be repea ted an a rb itra ry  

num ber o f tim es to  y ie ld  severa l datasets th a t are id e n tica l except th a t m issing  flo o d  

loss figu res d iffe r as th e y  are  draw s fro m  a p ro b a b ility  d is tr ib u tio n . Separate coeffi­

c ie n t estim ates can be com puted  fro m  each sam ple, and th e n  a  sum m ary m easure o f 

th e  coe ffic ie n t and coe ffic ien t variance m a tr ix  derived. As a general ru le , as w e ll as in  

th is  specific  case, the  im p u te d  d a ta  do n o t d rive  the o th e r coe ffic ien t estim ates, b u t 

th e  approach allow s a ll th e  ava ilab le  in fo rm a tio n  to  be used in  th e  e s tim a tio n .19

3.3.3 A nalysis

The  dependent va riab le  o f in te re s t is th e  p ropensity  to  m anage ca ta s tro p h ic  risk , 

o p e ra tio n a lize d  as the  num ber o f pe r ca p ita  flo o d  insurance po lic ies purchased in  a 

g iven  s ta te  d u rin g  a g iven year. Log  tran s fo rm a tions  are used fo r b o th  th e  dependent

19. The im pu ta tion  was perform ed using Amelia (Honaker, Joseph, K ing , Scheve, and 
Singh 1999). For a discussion o f the methods, see either K ing, Honaker, Joseph, and Scheve 
(1998) or the Amelia docum entation.
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and m ost o f th e  independent variables.20 In c lu d in g  a lagged dependent variab le  in  the  

equation  re su lts  in  a loss o f the  firs t yea r o f d a ta  (n= 1250 ).21 Presented coefficients 

are averaged across the  20 sim ulated sam ples, and the  co e ffic ie n t s tandard  errors 

encompass th e  w ith in  data-set variance, p lus  th e  across da ta -se t variance, using Panel 

C orrected S ta n d a rd  E rro rs  as w ith in -sam p le  coeffic ient variance estim ates.22

20. The transform ations do not alter the substantive relationships between the variables 
in  the m odel, bu t they do allow  the realized data to  better conform  to  the assumptions o f 
classical regression estim ation.

21. F ixed-effect dummies are included the  model, but not the presentation o f findings. 
One add itiona l dum m y is excluded from  the model (N-2 dummies included) so tha t model 
can be estim ated w ith  the disaster variance te rm  included, which does not vary over tim e 
w ith in  un its.

22. Precisely, the coefficient vector is the mean coefficient vector, where each element is 
i> — ~  YyjLi Q j i  m  is tbe number of sim ulated datasets (m =20). The standard error o f a 
given coefficient is given by

1 171

Var(6) =  - J 2  V a r(b3) +  Sg( 1 +  1/m ) (3.4)
171 i= i

where S$ =  YJjL\{bj  ~  VO™ ~  !) )  •
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T h e  estim a tion  resu lts  are presented in  Tab le  3.3.2^ “Lagged Y ”  is s im p ly  the  

va lue  o f y i f - i -  A ga in , th e  te rm  is in c lud ed  to  e lim ina te  se ria l e rro r co rre la tio n  and 

to  account fo r th e  dynam ic com ponent o f th e  m odel, discussed in  the  previous section 

(B eck and K a tz  1996).24 Tab le  3.3 illu s tra te s  a num ber o f im p o rta n t find ings. F irs t, 

th e  coeffic ient on  d isaste r re lie f is pos itive  and s ta tis tic a lly  s ig n ifica n t a t conventiona l 

levels (p <  .05). W hen experienced losses fro m  n a tu ra l d isasters rise, so too  does the  

dem and fo r flo o d  insurance. A  percentage p o in t increase in  p e r c a p ita  disaster losses 

(re lie f) results in  a p p ro x im a te ly  a .04 percen t increase in  th e  num ber o f per ca p ita  

flo o d  insurance po lic ies purchased.

23. Browne and H oyt (2000) estim ate a m odel o f flood insurance demand using sim ila r 
data fo r years 1984-1993 th a t bears a superficia l resemblance to  some o f the analysis herein. 
They find  tha t the demand fo r flood insurance is negatively re lated to  price, positive ly 
related to  recent flood losses, and positive ly associated w ith  bo th  income and spending on 
disaster relief. U nfortunately, th e ir work contains a m ethodological flaw  th a t renders th e ir 
findings incorrect. The dependent variable in  the model they estim ate is the demand for 
insurance, operationalized as the amount o f per capita  insurance in  force in  a given state 
during  the given year. One o f th e ir m ain explanatory variables is the price o f insurance, 
operationalized as the to ta l prem iums paid in  the state during the  year, divided by the 
to ta l amount o f insurance in  force in  the state during  the same year. The ‘‘to ta l volume 
o f insurance” enters the equation as the num erator in  the dependent variable (insurance 
demand) and the denom inator in  the independent variable “price.”  A  s im ila r equation looks 
som ething like

-r =  oc H— /3 +  e (3-5)
o a

Browne and H oyt (2000) hypothesize and fin d  a negative re la tionship between price and 
the demand for insurance. B u t, th is  is true  by construction. A ll else equal, as a decreases, 
the fraction  on the R ight-Hand-S ide (RHS) increases (i.e. price rises) and the fraction on 
the Left-Hand-Side (LHS) (i.e. insurance demand) decreases. Inc lud ing  the same variable 
on bo th  sides o f the equation results in  v irtu a lly  perfect prediction, as the R 2 =  .99 they 
report suggests. The t-s ta tis tic  on the price coefficient is also exceptionally large, exceeding 
49, another ind ica tion th a t a problem  exists.

24. Includ ing a lagged dependent variable does not necessarily e lim ina te  serial corre lation 
as a general theoretical proposition. However, em pirica lly it  o ften does and one can test 
fo r the existence o f serial corre lation before and a fte r including the  LD V . In  this model, 
inc lud ing  the LD V  does purge the autocorrelation.
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Table 3.3: Model of Risk Management Adoption

V ariab le b PCSE T
D isaster R e lie f .039 .014 2.75
F lood  Losses -.0 0 4 .006 - .5 8
Incom e .013 .008 1.61
Variance -.3 3 0 .035 -5 .3 1
Lagged Y .698 .11 19.97
C onstant .642
N =1250
R 2= .9 5 7

Second, th e  variance coe ffic ien t is negative and s ta tis tic a lly  s ig n ifica n t. As there 

is g rea ter h is to ric a l v a ria tio n  o f d isaste r events/losses, less p e r ca p ita  insurance is 

purchased. J u s t as increased va riance  d im in ished  su b je c tive  be lie fs abo u t the proba­

b ility  o f a d isaste r occu rring , so to o , does increased variance d im in is h  th e  p ropensity  

o f c itizens to  in vest in  risk  m anagem ent, h o ld ing  the  le ve l o f h is to ric a l ris k  constant. 

In  co m b in a tio n  w ith  the variance fin d in g s  from  the p r io r  section , th e  da ta  dem on­

s tra te  th e  im p o rta n ce  o f variance n o t o n ly  fo r sub jective  b e lie f fo rm a tio n , b u t also fo r 

u ltim a te  m a rke t choices abou t r is k  m anagem ent. T h is  co n tra d ic ts  previous w o rk  on 

low  p ro b a b ility  am biguous risks  th a t have found a m b ig u ity  aversion in  th is  dom ain. 

M y  ana lysis suggests th a t in d iv id u a ls  m ay a c tu a lly  be a m b ig u ity  seeking w hen i t  

comes to  n a tu ra l d isaster risk . M oreover, u n like  some stud ies th a t have found m arke t 

forces o r re a l-w o rld  choice con texts  e lim in a te  the im po rtance  o f cog n itive  tendencies, 

th is  s tu d y  suggests variance is as im p o rta n t in  the m a rke t as i t  is in  experim enta l 

se ttings. A g a in , note  th a t the  s ign ificance  o f variance in  th e  m ode l in  e ithe r d ire c tio n  

is  in cons is ten t w ith  the  E U  m ode l. A t ve ry  least, i t  suggests extensions or revisions 

are requ ire d  fo r accuracy.
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To eva lua te  th e  re la tiv e  m e rit o f th e  a v a ila b ility  and overconfidence hypotheses, 

analysis o f th e  la g -s tru c tu re  is  requ ired. In  essence, we are in q u irin g  a b o u t the mag­

n itu d e  o f s h o rt-te rm  o r instantaneous e ffects re la tive  to  the  lo n g -te rm  effects. As a 

s ta rtin g  p o in t fo r ana lyz ing  the  lag  s tru c tu re , note  th a t the  coe ffic ien t on  the lagged 

dependent va ria b le  is 6 =  .69, w h ich  im p lie s  a re la tiv e ly  b rie f p e rio d  o f ad justm ent. 

T h e  m edian la g  is  1.87 and the  mean la g  is  2.2, in d ic a tin g  th a t h a lf  the  u ltim a te  

ad jus tm en t takes place w ith in  tw o periods. T w o  years is a re la tiv e ly  sh o rt tim e  pe­

r io d  fo r ad ju s tm e n t, g iven th a t overconfidence posits  in d iv id u a ls  w ill be very slow in  

re ac ting  to  new  in fo rm a tio n . G iven th e  la rge  instan taneous or s h o rt-te rm  im pact o f 

changes in  th e  e xp la n a to ry  variab les, a v a ila b ility  is a fa r m ore lik e ly  hypo thesis th a n  

overconfidence. T he  m odel presents p re lim in a ry  su p p o rt fo r the  a v a ila b ility  hypo th ­

esis, and underm ines th e  p la u s ib ility  o f overconfidence as a dom in an t exp lana tion  o f 

c itize n  choice abo u t ris k  m anagem ent. T h o u g h  the  substantive  fin d in g s  are im p o r­

ta n t, also n o te  th a t co g n itive  o r behav io ra l exp lana tions are no t n e a rly  as untestable 

as c ritic s  o fte n  suggest. T he  key is u tiliz in g  th e  app ro p ria te  s ta tis tic a l m ethodology, 

and id e n tify in g  reasonable p red ic tions th a t th e  da ta  can v e rify  o r re je c t.

The m ode l exp la ined  ro u g h ly  95 percen t o f the  variance, b u t th a t fig u re  includes 

th e  lagged dependent va riab le  on the RHS o f th e  equ a tion .25 Thus, a b it  m ore nuance 

is  required. Regressing yt on o n ly  a constan t and y t - i  explains betw een 88-89% o f 

th e  variance alone. T h e  a d d itio n a l variance th a t the  rem a in ing  regressors p ick up is 

thus  re la tiv e ly  m odest. F in a lly , though m any surveys have found a p o s itiv e  re la tio n ­

sh ip  between m edian incom e o r per c a p ita  incom e and the  p ro p e n s ity  to  purchase 

insurance, th is  s ta te -leve l analysis finds n o th in g  o f the  so rt. Though th e  coeffic ient is

25. The presented R2 is the averaged explained variance across the samples. The ind iv id ­
ua l sample estim ates vary very lit t le  from  dataset to  dataset.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

94

pos itive , i t  does n o t approach s ta tis tic a l s ign ificance. T he  analysis shows no mean­

in g fu l effect ( in  th e  aggregate) o f incom e on th e  p ro p e n s ity  to  manage d isaste r risk .

3.3.4 D iscussion

W h a t does th e  ana lysis a c tu a lly  te ll us a b o u t ris k  m anagem ent decisions? O n the 

one hand, th e  fin d in g s  p rov ide  support fo r a num ber o f basic hypotheses. F irs t, when 

losses are h igher, so to o  is investm ent in  r is k  m anagem ent. People are responsive to  

h igher levels o f r is k  exposure in  th e ir env ironm ent. M ore  people m anage ris k  when 

th e  level o f r is k  increases, w h ich  supports th e  basic capa c ity  o f c itize ns fo r in form a­

tio n  ga the ring  and th e  im portance  o f sub jec tive  belie fs in  the  process o f in d iv id u a l 

decision-m aking. Second, the  find ings underm ine  th e  cla im s o f c ritic s  w ho suggest 

ex post d isaste r re lie f d im in ishes the dem and fo r ex ante insurance. T h is  analysis 

suggests th a t i t  does p recise ly the  opposite. W hen losses are h igh, re s u ltin g  in  more 

Federal d isaster re lie f, investm en t in  hazard insurance c le a rly  increases. Thus, the 

availab le evidence underm ines the  p la u s ib ility  o f a t least one aspect o f  th e  perverse 

incentives argum ent.

I t  is also c lear th a t c o g n itiv is ts  have som eth ing  m ean ing fu l to  add in  th is  context. 

In d iv id u a ls  are responsive to  facto rs like  variance and e x h ib it behavio r th a t is consis­

te n t w ith  th e  p re d ic tio n s  o f a va ila b ility . T he  ana lysis also h ig h ligh ts  th e  trem endous 

heterogeneity th a t exists w ith  respect to  ris k  m anagem ent trends. S ta tes fac ing  s im i­

la r  loss pa tte rn s  do n o t necessarily e x h ib it s im ila r m anagem ent trends. H eterogeneity 

rem ains a key piece o f th is  ove ra ll puzzle, and  i t  is one th a t is gene ra lly  overlooked. 

Y e t, fo r po licy-m akers, such heterogeneity is perhaps the  m ost im p o rta n t com ponent 

o f in d iv id u a l behavio r. U nderstand ing  w hy in d iv id u a ls  fac ing  s im ila r o b je c tive  risks 

respond d iffe re n tly  shou ld  rem a in  a key th e o re tic a l concern. The fo llo w in g  chapter
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offers one p o te n tia l exp lana tion  o f he te rogene ity  in  th is  arena. Because decision­

m ak ing  a bo u t ca tastroph ic  r is k  takes place in  a lo w -in fo rm a tio n  e n v iro nm en t, weak 

in fo rm a tio n a l signals can o fte n  y ie ld  he rd ing  a roun d  a rb itra ry  stra teg ies.

3.4 Conclusion

As we saw in  th e  previous chap ter, b o th  ra tio n a lis t and  c o g n itiv is t schools have sought 

to  e xp la in  decis ion-m aking a b o u t ris k  and n a tu ra l d isasters. The e m p iric a l analysis 

presents p a r tia lly  suppo rtive  evidence fo r each school o f th o u g h t. For ra tio n a lis ts , it  

is c lear th a t c itiz e n  decision-m aking a b o u t d isasters is n o t n e a rly  as a rb itra ry  as some 

beh av io ra l com m entators have suggested. Y et th e  e m p iric a l evidence also e lucidates 

some departu res fro m  standard  expected u t il it y  theo ry . P a rt o f th e  goa l fo r th is  

p ro je c t is to  take  cogn itive  psycho logy o u t o f th e  la b o ra to ry  and in to  th e  rea l-w o rld . 

W ere th is  tra n s itio n  easy, i t  w ou ld  have been a tte m p te d  w ith  g reater re g u la rity  and 

rig o r th a n  recent scho larly h is to ry  has e xh ib ited . Y e t, th e  p itfa lls  and d iffic u ltie s  of 

th is  ta sk  n o t w ith s ta n d in g , th e  tra n s itio n  from  la b o ra to ry  to  locale is p iv o ta l to  the 

lo n g -te rm  success and continued relevance o f b eh av io ra l econom ics.

T he  key fin d in g s  from  a c o g n itiv is t perspective axe the  im portance  o f r is k  variance 

in  th e  m odels and th e  support fo r a v a ila b ility  as an e m p irica l phenom enon. F irs t, 

increased ris k  variance seems to  depress p ro b a b ility  estim ates o f fu tu re  events. T h is  

fin d in g  speaks to  th e  way in d iv id u a ls  process in fo rm a tio n . M ost s tr ic t ra tio n a lis ts  

re ly , q u ite  reasonably, on an assum ption  th a t in d iv id u a ls  upda te  th e ir  be lie fs using 

th e  tene ts o f Bayesian analysis (V iscu s i and M agat 1992). Y e t, the  e m p iric a l evidence 

presented here is inconsisten t w ith  th a t hypothesis. Im p o rta n tly , th e  inconsistency 

arises n o t because in d iv id u a ls  fa il to  upda te  th e ir  be lie fs in  response to  h is to rica l 

exposure. R eca ll th a t there was a s tro n g  and c le a r d ire c t effect o f r is k  exposure
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on be lie fs  a b o u t fu tu re  d isasters. A s in d iv id u a ls  observe m ore disasters in  th e  past, 

th e y  be lieve  th a t disasters are m ore lik e ly  to  occu r in  the  fu tu re . T h e  e m p iric a l 

in cons is ten cy  arises because th e  process o f b e lie f u p d a tin g  should be in se n s itive  to  ris k  

va riance . Im p o rta n tly , u t il it y  m odels capable o f in c o rp o ra tin g  a variance com ponent 

do e x is t. Y e t, these are ra re ly  m odels used by m a instream  ra tio n a l choice scholars, 

and c e rta in ly  n o t in  th is  co n te x t.

Second, r is k  variance also affects people ’s p ro p e n s ity  to  insure n a tu ra l haza rd  

risks . In  la b o ra to ry  experim ents, i t  is  a com m on fin d in g  th a t fo r low  p ro b a b ility  risk , 

in d iv id u a ls  are a m b ig u ity  averse. T he  da ta  analyzed here suggest th a t c o n tro llin g  fo r 

th e  a c tu a l le ve l o f risk , in d iv id u a ls  are a c tu a lly  less lik e ly  to  insure  d isaste r r is k  o f 

h ig h e r va riance . One p o te n tia l e xp la n a tio n  is th a t i t  is  m ore d iffic u lt to  fo rm  be lie fs  

w hen observed signals va ry  a lo t. People m ay a c tu a lly  have m ore su b je c tive  uncer­

ta in ty  a b o u t th e ir  beliefs, and  thus, m ay be less w illin g  to  invest scarce resources in  

haza rd  insurance  o r o the r m anagem ent technologies. A n o th e r a lte rn a tive  e x p la n a tio n  

is th a t in d iv id u a ls  m is-unde rstand  th e  ris k  dom ain th e y  are in . R eca ll th a t a sub­

s ta n tia l p o rtio n  o f the  surveyed p o p u la tio n  seemed to  over-estim ate th e  p ro b a b ility  

o f b e in g  s tru c k  b y  a n a tu ra l d isaste r. A  seemingly ro b u s t experim enta l finding is th a t 

in d iv id u a ls  are a m b ig u ity  seeking w ith  respect to  h ig h  p ro b a b ility  losses (V is c u s i and 

Chesson 1999; H o g a rth  and E in h o rn  1990). T hough  d isaster ris k  shou ld  a ccu ra te ly  

be th o u g h t o f as lo w  p ro b a b ility  ris k , i t  is possible th a t o rd in a ry  c itizens conce ive o f 

d isas te r r is k  as re la tiv e ly  h ig h  p ro b a b ility , in  w h ich  case a m b ig u ity  seeking beh av io r 

w o u ld  be consis ten t w ith  p rev ious w o rk. T h ird , th e  dynam ic ana lysis suggests th a t 

overconfidence is  u n lik e ly  to  be d riv in g  c itize n  b e h a v io r in  th is  arena. T h e  a d ju s t­

m en t to  e n v iro nm en ta l changes is  to o  qu ick  fo r overconfidence to  be a co m p e llin g  

e xp la n a tio n . A t th e  same tim e , th e  la rge instan taneous effects p rov ide  som e e a rly
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e m p iric a l su p p o rt fo r the  a v a ila b ility  hypo thesis ou tside  o f experim enta l se ttings. O n 

th e  w hole , the re  is som ething fo r b o th  ra tio n a lis ts  and c o g n itiv is ts  to  take fro m  the  

e m p iric a l ana lysis. C o g n itiv is ts  can note th e  departu re  fro m  expected u t ility  theo ry , 

and  ra tio n a lis ts  can h igh light, th e  p o s itive  responsiveness o f in d iv id u a l ac tion  to  le v­

els o f r is k  exposure. M oreover, th e  da ta  dem onstrate th e  p o te n tia l p ro d u c tiv ity  o f 

e x p lo rin g  ra tio n a lis t and co g n itive  facto rs together fo r understand ing  decisions a b o u t 

ris k .

T he re  are a few  po in ts to  keep in  m in d  as we move fo rw a rd . F irs t, a puzzle a b o u t 

he te rogene ity  rem ains. T ho ugh  th e  m odels in  th is  ch a p te r exp la in  a good dea l o f 

c itiz e n  behavio r, some variance rem ains unexpla ined. O ne ongoing task is to  ana lyze 

th is  v a ria tio n . Second, th o u g h  th is  chap te r has shown th e  fe a s ib ility  o f te s tin g  fo r 

b o th  ra tio n a lis t and c o g n itiv is t facto rs sim ultaneous in  q u a n tita tiv e  analysis, I  w a n t 

also to  estab lish  a s im ila r p o in t fo r o th e r m ethodologies. In  p a rticu la r, I  hope to  

dem onstra te  th a t ta k in g  m ore c o g n itive ly  re a lis tic  approach  to  fo rm a l m ode ling  can 

produce  ins igh ts  th a t w ou ld  o therw ise  be m issed. I f  we acknowledge th a t the re  is 

som eth ing  to  th e  insigh ts o f behav io ra l econom ics, we have th ree  choices as m odelers. 

W e can s im p ly  re je c t any approach to  m ode ling  th a t uses ra tio n a l choice, a s tra te g y  

th a t I  have tr ie d  to  argue s tren uous ly  aga inst. We can keep the  basic s tra teg ic  fo rm  

and  a d ju s t o u r e q u ilib riu m  concepts, as some behav io ra l game theory p u rp o rts  to  

do. O r a lte rn a tiv e ly , we can keep the  basic s tru c tu re  o f th e  fo rm a l m odel and s im ­

p ly  in tro d u c e  m ore psycho log ica lly  re a lis tic  actors in to  th e  analysis to  c la rify  th e ir  

im p a c t on  e x is tin g  game e q u ilib ria . I t  is th is  la tte r approach th a t I  believe has the  

g rea test p o te n tia l b o th  fo r p ro d u c in g  p ro d u c tive  ins igh ts  in  specific contexts and  fo r 

c o n trib u tin g  to  the  broader research agenda. B y  using th e  q u a n tita tive  analysis p re ­

sented above as a the o re tica l fo u n d a tio n , th e  next chap te r focuses on the  in te ra c tio n
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o f cogn itive  b ias and s tra teg ic  environm e n t in  o rder to  he lp  e xp la in  p a tte rn s  o f soc ia l 

decisions a bo u t d isaste r risk .
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4.1 Introduction

100

A s shou ld  be cleax by th is  p o in t, some p o rtio n  o f th e  U .S . c itiz e n ry  faces th e  pos­

s ib ility  o f ca ta s tro p h ic  losses fro m  n a tu ra l hazards each year, w h e th e r from  floods, 

hurricanes, o r earthquakes. A  b ro a d  class o f le g is la tive  a c tiv ity  is a im ed a t g e ttin g  

c itize ns  to  p ro te c t them selves fro m  these p o te n tia l risks . In  academ ic circles, these 

po lic ies fa ll unde r th e  heading o f risk regulation.L Indeed, on m any classica l accounts 

p ro te c tin g  th e  c itiz e n ry  is one o f th e  p rim a ry  tasks fo r th e  S ta te . O f course, some 

m easures are m ore effective th a n  o the rs  and in  a su b s ta n tia l num ber o f cases, c itizens 

re g u la rly  fa il to  p ro te c t them selves fro m  p o te n tia l hazards despite extensive  govern­

m ent e ffo rts . To re ite ra te  an e a rlie r observation, m uch o f the  sch o la rly  lite ra tu re  

tends to  ask w h y  no one engages in  r is k  m anagem ent behav io r. H ow ever, re ca ll also 

th a t C h a p te r 3 suggested fram ing  th e  question in  th is  lig h t was a b it  to o  vu lg a r to  be 

h e lp fu l. A sk in g  w h y no one engages in  se lf-p ro tective  beh av io r obv ia tes th e  fa c t th a t 

m any com m un ities do e ffe c tive ly  m anage ca tastroph ic  r is k . A g a in s t th is  backdrop, a 

b e tte r question  to  ask is w h a t und e rlie s  the fa c t th a t som e com m unities respond to  

th e  th re a t o f ca tas trop h ic  ris k  w h ile  others do n o t.

T he  lo g ica l answer to  th is  q u e s tio n  is th a t d iffe re n t com m un ities face d iffe ren t 

levels o f o b je c tive  risk . Indeed, we saw in  the  p revious chap te r th a t com m unities 

fac ing  g rea te r r is k  do u tiliz e  r is k  m anagem ent m ore th a n  com m unities fac ing  lesser 

risks. However, ris k  level is a fa r  fro m  perfect p re d ic to r o f behavio r. T h e re  is a good 

dea l o f re m a in in g  va ria tio n , even a fte r accounting fo r d ifferences across levels o f actua l 

r is k  exposure. S im ila r levels o f r is k  y ie ld  diverse levels o f responsiveness. Even a fte r 

accoun ting  fo r r is k  percep tion , r is k  exposure, dem ographic, and econom ic variab les,

1. For discussions o f risk regu la tion  generally, see Breyer (1993), M argolis (1996), N o ll 
and K rie r (1990), Pollack (1996), S lovic, Fischoff, and Lichtenste in (1985), o r Lohm ann and 
Hopenhayn (1998).
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m uch v a r ia b ility  was le ft unexp la ined in  th e  preceding e m p irica l ana lysis. E a rlie r, I  

argued th a t v a ria tio n  in  th e  h is to rica l experience o f d iffe ren t reg ions co n trib u te s  to  

th e  a b ility  o f c itizens to  in co rpo ra te  in fo rm a tio n  from  th e ir env ironm en t in to  th e ir  

b e lie f s tru c tu re . T h is  chap te r also focuses on th e  ro le  o f in fo rm a tio n  and belie fs in  

th e  se lection o f r is k  m anagem ent strategies. However, i t  is concerned m a in ly  w ith  

o ffe rin g  a p o s itive  account o f the  heterogeneity th a t exists in  th e  w ay th a t c itizens 

dea l w ith  d isaste r ris k .

4.2 An Illustrative Example

In  M a y  o f 1999, Iow a was h it  w ith  to rre n tia l ra ins  th a t swelled th e  C edar R ive r w e ll 

above flo o d  leve l. Ten  Iow a counties were declared federal d isaste r areas. A  CBS 

even ing news s to ry  s p o tlig h te d  the tw o  tow ns o f Cedar R apids and  O lin , a sm a lle r 

to w n  o f abou t 650 people . W h a t was unusual ab o u t th is  s to ry  was th a t i t  h ig h lig h te d  

n o t th e  devasta ting  losses th a t disasters tend  to  y ie ld , b u t the  rem arkab le  o rgan iza tion  

and m itig a tio n  a c tiv ity  undertaken b y  C edar R apids.

T he  rap ids o f th e  C edar R iver are now  conta ined w ith  new floodgates and 
levees. These o d d -lo o k in g  con trap tions keep the  sewers capped. T he  c ity  
is so organized th is  tim e  i t  even p rov id ed  pum ps to  hom eowners on the  
rive r, keeping th e m  h ig h  and d ry . 2

C edar R apids responded lik e  a m odel F E M A  com m unity. As th e  news re p o rt said, 

ap p a re n tly  Cedar R ap ids had learned the  lessons o f the  past and w hen the  flo o d  came 

th is  tim e , they  were prepared . As a re su lt, a lth o u g h  the  co m m u n ity  received some 

m odest damage fro m  th e  h ig h  waters, the  vast m a jo rity  o f the  m u n ic ip a lity  em erged

2. CBS evening News (6:30 P.M ), M ay 21 1999.
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unscathed. A s a lo c a l flo o d  p lanne r p u t i t  when asked how  the to w n  had  fa red  on 

th is  te s t: “ W e ll, I  t h in k  I ’d  score ourselves a t 99.9 . ” 3

D u rin g  the  same flo o d in g  however, n o t a ll tow ns fared as w e ll as C edar R apids. 

O lin , a sm a ll nea rby to w n  was devastated by the fioodw aters. One res ide n t no ted : “ I  

ju s t d o n ’t  know  w h a t we’re gonna do. I  mean, i t  was ou r firs t hom e. W e d o n ’t  have 

flo o d  insurance . ” 4  T h e  m a in  s tree t in  to w n  was im de r several feet o f w a te r and the 

O lin  M ayor ca lled  th e  flo o d  a n igh tm a re . Said the  M ayor, “T he  w a te r g o t h ig h e r th a n  

we expected. I  m ean, we had  a lo t o f w arning. W e— we ju s t— i t ’s h a rd  to  believe i t  

g o t th a t h ig h . ” 5

B u t, w hy was i t  h a rd  to  believe th e  w a te r got th a t h igh? In  1993, flood s  devastated 

th e  e n tire  M id w e s t. W as 1993 such a d is ta n t m em ory? M oreover, w h y  d id  C edar 

R ap ids have no p ro b le m  b e lie v in g  th e  w a te r cou ld  get th a t high? W h a t p rope lled  

C edar R apids to  a d o p t a se lf-p ro te c tive  s tra tegy th a t m ixed  m itig a tio n  and flo o d  

insurance? H ow  is  i t  th a t tw o  com m unities facing a v ir tu a lly  id e n tic a l r is k  o f flo o d  

responded so d iffe re n tly  to  th e  th re a t?  W hen geography and ris k  are so rem a rkab ly  

s im ila r, w h a t c o g n itive  process cou ld  unde rlie  such ra d ic a lly  d ive rgen t decisions abo u t 

w h a t sorts o f se lf-p ro te c tive  measures are w arran ted  when faced w ith  a p o te n tia lly  

ca ta s tro p h ic  hazard?

T h e  o p tim is t m ay be tem p ted  to  ask w hether such a s to ry  is th e  e xcep tion  ra th e r 

th a n  th e  ru le . A fte r  a ll, even experts make erro rs and c e rta in ly  c itize n s  fa r less 

fa m ilia r w ith  the re a lity  o f flo o d  ris k  cou ld  err in  th e ir ju dgm en t as w e ll. Perhaps 

O lin , the  tow n  devasta ted  b y  the  fioodw aters, s im p ly  got i t  w rong  th is  tim e , w ill

3. CBS evening News (6:30 P .M ), M ay 21 1999.

4. CBS evening News (6:30 P .M ), M ay 21 1999.

5. CBS evening News (6:30 P .M ), M ay 21 1999.
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le a rn  fro m  th e ir m is take , and respond ea rne stly  to  the c o n tin u in g  th re a t o f flo o d  

dam age in  the  fu tu re . U n fo rtu n a te ly , th is  exam ple is h a rd ly  un ique . T h ro u g h o u t 

th e  coun try , com m u n itie s  fa c in g  id e n tica l levels o f ob jec tive  r is k  respond to  th a t risk  

w ith  trem endous heterogene ity . The ce n tra l ta s k  fo r th is  chap te r is to  o ffe r pos itive  

accoun t o f th a t v a ria tio n .

4.3 Information, Strategy, and Catastrophic Risk

T h e  basic p ro p o s itio n  is  s tra ig h tfo rw a rd . D ecisions abou t m anag ing  ca ta s tro p h ic  risk  

a lm o s t always co n ta in  a  h ig h  degree o f u n c e rta in ty  o r a m b ig u ity  (K u n re u th e r and 

H o g a rth  1995). N o t o n ly  are in d iv id u a ls  unsu re  a bo u t w hether o r n o t a d isaste r w ill 

s trik e , b u t th e y  are also unsure about w h a t so rt a c tiv ity  c o n s titu te s  a reasonable 

response. Should haza rd  insurance be purchased? I f  so, a t w h a t level? A re  hurricane  

sh u tte rs  w o rth  the  added expense? Is any a c tio n  a t a ll w a rran ted  o r is one’s dw e lling  

co n s tru c te d  in  accordance w ith  ex is ting  b u ild in g  codes and lik e ly  to  w ith s ta n d  the  

fo rce  o f a sm a ll to  m odera te  disaster? In  m ost cases, in d iv id u a ls  liv in g  in  hazard  prone 

areas w ill have a m ix tu re  o f p u b lic  and p riv a te  in fo rm a tio n  a b o u t these questions. In  

som e cases, th e ir in fo rm a tio n  w ill be q u ite  good. In  others, i t  m ig h t be no isy  o r even 

in accu ra te . T he challenge fo r in d iv id u a ls  is  to  eva luate  the  in fo rm a tio n  th e y  do have 

and  co lle c t as m uch new  in fo rm a tio n  as possib le , g iven the  costs o f search.

O ne way fo r in d iv id u a ls  to  gather in fo rm a tio n  is to  re ly  on th e  actions o f others 

in  th e ir  com m un ity  as co n d u its  o f in fo rm a tio n . N o t ju s t in  th e  co n te x t o f n a tu ra l 

hazards, b u t also in  a w ide  range o f o th e r consum er behavio r can th e  actions o f 

o the rs  y ie ld  s ig n ifica n t in fo rm a tio n  abo u t th e  d e s ira b ility  o f ava ila b le  a lte rna tives. 

C onside r a decision a b o u t w h ich  new a u to m o b ile  to  purchase. E ven w ith  research 

re a d ily  availab le, th e  choices o f like -m inded  in d iv id u a ls  are reasonable proxies fo r
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such, in fo rm a tio n . Indeed , we o ften  see so-called c lu s te rin g  effects w here m em bers o f 

s im ila r socia l groups purchase s im ila r p roducts . 6

A  series o f surveys s ta rtin g  in  th e  m id -1970’s sought to  understand w h a t drives 

decisions about d isaste r insurance and m itig a tio n . T he  find ings are la rg e ly  consistent 

w ith  th is  in fo rm a l m ode l o f in fo rm a tio n  ga the ring . K u n re u th e r (1978) found  th a t 

know in g  someone w ho had purchased hazard insurance was a s tron g  fa c to r in  one’s 

ow n decision about w h e th e r o r n o t to  invest. In  recent w o rk  on earthquake insurance, 

P a lm  (1999,1998) suggests th a t o the r e xp la n a to ry  factors have ga ined prom inence 

over th e  past tw e n ty  years; however, know ing someone who has purchased hazard 

insurance  rem ains a fa c to r in  in d iv id u a l decisions a b o u t ris k  m anagem ent.

T h is  fin d in g  is o fte n  no ted, b u t the im p lica tio n s  fo r com m u n ity  le ve l behavio r 

are ra re ly  developed. V iew ed in  th is  lig h t, decisions abou t se lf-p ro te c tive  behavio r 

are, a t least in  p a rt, in fo rm a tio n a l problem s th a t have s tra teg ic  con ten t. T h a t is, 

decisions abou t m itig a tio n  w ill depend on the  observed actions o f o th e r in d iv id u a ls , 

suggesting th a t haza rd -re la ted  decisions shou ld be analyzed in  a s tra te g ic  con text, 

n o t ju s t as in d iv id u a l m a x im iza tio n  problem s . 7  M ore  specifica lly, decisions abou t 

r is k  m anagem ent s tra teg ies are rip e  fo r analysis in  the  fram ew ork o f techno log ica l 

a d o p tio n  fro m  econom ics . 6

6 . I  am not actua lly concerned w ith  the precise dynam ics o f th is s itua tion . I  intend it  
on ly  as a loose illu s tra tio n  o f the in form ation gathering mechanism.

7. B y  strategic context, I  mean not a game in  w hich the payoffs are inter-dependent, 
b u t ra ther, an in form ation environm ent in  which actions by other players affect the choices 
a given ind iv idua l makes. In  th is  sense, the model occupies a ground on the border o f 
decision sciences and game theory, though there are those tha t would disagree w ith  th is 
characterization. The te rm  strategic is included because the form  can easily be extended 
to  involve inter-dependent payoff functions, a move w hich is currently being explored.

8 . Various forms o f the basic model exist. See for example, Anderson and H o lt 
(1997,1996), B ikhchandani, H irsh leifer, and Welch (1992), Chamley and Gale (1994), Lee 
(1993), o r Zhang (1997).
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Technologica l a d o p tio n  m odels re ly  on a sequentia l choice s tru c tu re  in  w h ich  in ­

d iv id u a l acto rs— be th e y  f irm s, c itize ns, o r governm ent o rgan iza tion s— m ust decide 

w hether o r n o t to  ado p t a new technology. In  the con text o f techno logy m arkets, the  

q u a lity  o f new  innova tions is o fte n  u n ce rta in  and it  can be d iff ic u lt fo r firm s to  know  

w hether a d o p tin g  w ill be advantageous. M oreover, the re  m ay be netw ork ex te rna l­

itie s , im p ly in g  th a t payoffs depend n o t ju s t on p ick ing  th e  su p e rio r technology, b u t 

also on p ick in g  a technology th a t m any o th e r firm s have selected. In  in fo rm a tio n a l 

environm ents lik e  th is  one, where b o th  p riva te  and p u b lic  in fo rm a tio n  is ava ilab le , 

a ra tio n a l firm  w ill o ften  look to  th e  actions o f o the r firm s  as a way o f ga the ring  

in fo rm a tio n  a b o u t th e  su p e rio rity  o f one technology over a no the r.

The p rob lem  o f eva lua ting  and  m anaging ca ta s tro p h ic  risks  takes place in  an 

essentia lly id e n tic a l choice con text. G iven an unknow n p ro b a b ility  th a t a d isaster w ill 

occur and u n c e rta in ty  abou t the  p ro p e r s tra tegy  to  select shou ld  a disaster occur, an 

o rd in a ry  c itiz e n  m ay have trem endous d iffic u lty  se lecting th e  p ro p e r course o f ac tion . 

M oreover, th is  is a choice w ith  serious ram ifica tions; th e  losses, b y  d e fin itio n , m ay 

be ca tastroph ic . A  choice about w he the r to  adopt s e lf-p ro te c tive  measures aga inst a 

flood , hurricane, o r earthquake centers on, w hat are fo r th e  average citizen , unce rta in  

technologies. H u rrica n e  m itig a tio n  measures m ay p ro te c t aga inst some sto rm s, b u t 

n o t a p a rtic u la rly  v io le n t one. E xtens ive  expenditures on  m itig a tio n  m ay sim p ly  

n o t be w a rran ted  i f  no hazard is p a rtic u la rly  lik e ly  to  s tr ik e  in  th e  curren t o r near 

fu tu re  tim e  p e rio d . M eteoro log ica l p red ic tions m ay be re le va n t here, b u t as anyone 

caught w ith o u t an um bre lla  when th e  forecast said sun know s, signals from  w eather 

p re d ic tio n  are o fte n  im perfect. T h e  p o in t here is a s im p le  one: decisions abou t 

m anaging ca ta s tro p h ic  ris k  con ta in  a h igh  degree o f u n ce rta in ty . In  such contexts, i t  

is th e o re tica lly  ra tio n a l fo r in d iv id u a ls  to  c u ll in fo rm a tio n  fro m  th e  actions o f o thers.
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In  p o in t o f fa c t, i t  is n o t o n ly  th e o re tic a lly  ra tio n a l, b u t th is  th e o re tic a l in s igh t has 

also been v e rifie d  e m p irica lly . The m ix tu re  o f e m p irica l and th e o re tic a l d a ta  suggests 

the  p o te n tia l p ro d u c tiv ity  o f exp lo ring  th e  dynam ics o f technologica l a d o p tio n  m odels 

in  th is  co n te x t.

T he rem a ind e r o f the  chap ter proceeds as fo llow s. Section fo u r in trodu ces  the basic 

s tru c tu re  o f m ode l. S ection five  provides ana lysis and app lica tions in  th e  context o f 

d isaster ris k . Sections s ix  and seven extend  th e  m odel, and section e ig h t concludes. A t 

the m ost genera l level, I  argue th a t w h a t underlies the  heterogeneity o f commu n ity  

level m itig a tio n  behavio r is the  decision env ironm en t in  w h ich p riv a te  in fo rm a tio n  

about ris k  is  aggregated.

4.4 The Model

The basic gam e is a sequentia l choice s tru c tu re  in  w h ich  actors choose to  adopt o r 

re ject a new  techno logy based on th e ir be lie fs  abo u t the  sta te  o f th e  w o rld . A cto rs  

observe th e  h is to ry  o f the  game, receive a p riv a te  signal, and th e n  select a s tra t­

egy. Payoffs are based on th e  a b ility  o f acto rs  to  m ake the correct choice, given th e  

u n d e rly in g  s ta te  o f the  w o rld . The m ode l is adapted from  the  lite ra tu re  on in fo r­

m a tiona l cascades and technologica l a d o p tio n  (B ikhchandan i, H irsh le ife r, and W elch 

1992; B anerjee 1992; C ham lev and G ale 1994; Lee 1993).

4-4-1 A c to rs

A cto rs are indexed  (i  =  1 , 2, ...,n ). A c to rs  choose in  an exogenously g iven  sequence 

denoted b y  th e ir  index num ber i. Each a c to r in  the  game can be th o u g h t o f as a 

c itize n  in  a co m m u n ity  fac ing  a decision a b o u t w hether to  respond to  th e  th re a t o f 

a n a tu ra l d isaste r. Faced w ith  a p o te n tia l hazard , a c itize n  w ill t r y  to  evaluate th e
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p ro b a b ility  and  severity  o f th e  p o te n tia l damage, and  th e n  choose an a p p ro p ria te  

action .

4..4-2 Strategy Sets

T he basic s tra te g y  set can be und e rs too d  in  tw o p a rts : the  em p irica l r is k  m anagem ent 

stra teg ies ava ilab le  to  citizens and  th e  th e o re tica l m an ifesta tions o f those choices in  

the  m odel.

4.4.2.1 Empirical Choice Set

W hen c itizens are faced w ith  a  p o te n tia l loss from  a n a tu ra l hazard, th e y  have tw o  

basic types o f stra tegies: m itig a tio n  and insurance. Loosely construed, m itig a tio n  

en ta ils ta k in g  ex ante measures th a t decrease e ith e r the  p ro b a b ility  o r se ve rity  o f 

losses shou ld  a d isaster s trike . F o r exam ple, purchasing hurricane  shu tte rs  is a fa ir ly  

com m on m itig a tio n  s tra tegy in  p a rts  o f F lo rid a , and purchasing a cover fo r a w a te r 

heater is an o ft-p rescribe d  i f  n o t adopted approach to  lim itin g  home dam age i f  an 

earthquake s trikes . These types o f a c tio n  are know n as n o n -s tru c tu ra l m itig a tio n  since 

they  t r y  to  decrease the re su ltin g  dam age, i f  a hazard  occurs. In  essence, m itig a tio n  

seeks to  avo id  o r decrease losses shou ld  a catastrophe s trike .

Insurance on th e  o the r hand rea lloca tes the  ex post cost o f recovering from  a 

hazard. M ost hom eowner po lic ies do n o t cover flo o d  damage, b u t separate flo o d  

insurance po lic ies  can be purchased fro m  p riva te  insurance companies w ith  th e  sup­

p o rt and su b s id iza tio n  o f the  Federa l governm ent (IR C  1995). A lth o u g h  m ost hazard 

planners recom m end coverage o f a hom e’s en tire  va lue, low er levels o f coverage are 

also ava ilab le . W h ile  ne ithe r lim itin g  th e  p ro b a b ility  n o r th e  leve l o f losses, insurance 

helps pay fo r reconstruc tion , re lo ca tio n , p ro p e rty  rep lacem ent, etc. F or a re la tiv e ly
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m odest ex ante expend itu re , a c itiz e n  can elim in a te  th e  p o te n tia l fo r unrecoverable 

ca ta s tro p h ic  losses.

Id e a lly , m itig a tio n  and insurance p lay a com plem enta ry ro le (K u n re u th e r and 

R o th  1998). M itig a tio n  helps decrease losses and insurance helps pay  fo r the  re­

m a in in g  costs. In  re a lity , th e  re la tio n  is som ew hat m ore com plex and  th e  sub ject 

o f considerable debate. F o r th e  tim e  being, I  w an t s im p ly  to  note th a t th e  em p iri­

ca l choice set contains n o t o n ly  these tw o m a jo r s tra te g y  types, b u t also num erous 

a lte rn a tive s  w ith in  each m a in  category. The typ e  and leve l o f m itig a tio n  va ry  sub­

s ta n tia lly , as do the types and leve l o f insurance. T h a t said, b o th  insurance and 

m itig a tio n  and can subsum ed under the  general head ing  o f se lf-p ro te c tive  behavior. 

W hen  faced w ith  ca ta s tro p h ic  ris k , an in d iv id u a l m ust decide w hether o r n o t to  en­

gage in  se lf-p ro tective  b eh av io r o r r is k  m anagem ent. In  the  rem ainder o f th e  chapter, 

m itig a tio n  and insurance are  tre a te d  equ iva lently, and referred to  as se lf-p ro te c tive  

b e h a v io r o r ris k  m anagem ent in te rchangeab ly unless e x p lic itly  o therw ise  sta ted .

4.4.2.2 Theoretical Choice Set

A c to rs  select a s tra tegy fro m  a fin ite  set er2- =  {A , R }  where A  represents a decision 

to  A d o p t th e  given techno logy and I? is a decision to  R eject it .  E xtens ions o f the 

m ode l dem onstrate th a t s im ila r conclusions ho ld  fo r m utichotom ous choices; however, 

th e  co m p u ta tio n  is s u b s ta n tia lly  m ore involved. M oreover the d ichotom ous fo rm  is 

a c tu a lly  m ore app rop ria te  in  th e  con tex t o f ca ta s tro p h ic  risk . A t the m ost elem ental 

leve l, in d iv id u a ls  faced w ith  th e  prospect o f a ca ta s tro p h ic  event m ust m ake a de­

c is ion  a bo u t w hether to  m anage th e  ris k  o r s im p le  ignore it .  W h ile  i t  is tru e  th a t 

th e  subsequent decision a b o u t w h a t typ e  o f m itig a tio n  s tra tegy to  u tiliz e  is c ritic a l, 

th e  in it ia l decision to  se lf-p ro te c t is b o th  a n a ly tic a lly  and n o rm a tive ly  p rio r. Each
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in d iv id u a l in  th e  gam e chooses to  A d o p t a se lf-p ro te c tive  s tra tegy  lik e  purchasing 

hazard  insurance o r R e ject it .  P la y in g  A d o p t invo lves a constant cost c, where c is 

n o n tr iv ia l (B ikh ch a n d a n i, H irsh le ife r, and W elch 1992) .9

4 .4.3 In fo rm atio n  Structure

4.4.3.1 States of the World

T he re  are tw o  possib le  states o f th e  w o rld , 0t =  {G (o o d ),B (a d )}, rando m ly  de te r­

m ined  by N a tu re . I f  9% =  B,  the  p a yo ff fro m  a d o p tin g  the  technology is g rea te r th a n  

th e  payo ff from  re je c tin g . I f  9t — G, th e  opposite  is tru e , and the payo ff o f re je c tin g  is 

g rea ter th a n  th e  p a yo ff o f adop ting . T he re  are tw o  ways o f in te rp re tin g  the  s tru c tu re  

in  th is  con text. F irs t, u n ce rta in ty  a b o u t 9t can be th o u g h t o f as u n c e rta in ty  abou t 

w he the r a n a tu ra l d isaste r w ill s trik e  in  the  cu rre n t tim e  period . I f  the  players are in  

a d isaster s ta te , th e n  A d o p tin g  a s e lf-p ro te c tive  s tra te g y  is w arran ted. I f  no disaster 

w ill s trike , players shou ld  R e ject because th e  costs o f adop ting  are n o n -tr iv ia l and 

the re  w ill be no gains. A n  a lte rn a tiv e  in te rp re ta tio n  is to  understand u n ce rta in ty  

a b o u t &t as u n c e rta in ty  abou t th e  ty p e  o f a c tio n  th a t is w arran ted, g iven a posi­

tiv e  p ro b a b ility  o f avo id ing  dam age e n tire ly  even i f  a n a tu ra l d isaster does s trike , 

and some p ro b a b ility  o f rece iv ing  adequate governm ent re lie f i f  damage is extensive. 

W h ile  these issues w a rra n t independent in ve s tig a tio n , fo r ou r purposes th e y  can be 

collapsed in to  u n c e rta in ty  about 9, and  th e  ana lysis can focus on how  th is  u n ce rta in ty  

trans la tes in to  p a tte rn s  o f com m u n ity  behavio r. T h e  key challenge fo r the  actors in  

th e  game is to  fo rm  accurate be lie fs a b o u t th e  s ta te  o f th e  w o rld , a process th a t m ixes 

p u b lic  and p riv a te  in fo rm a tio n  as d e ta ile d  in  th e  n e x t section.

9. The n o n -triv ia lity  assumption requires th a t the losses from  adopting, given a state o f 
the world in  which re jection is the correct action are substantia l.
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4.4.3.2 Private Signals

Each in d iv id u a l receives a p riva te  s igna l a b o u t th e  state o f the  w o rld . T h e  s igna l 

has a q u a lity  q such th a t 0.5 <  q <  l . 1 0  L ik e  re a l-w o rld  p riva te  in fo rm a tio n  abo u t 

th e  lik e lih o o d  o f and  p rope r response to  n a tu ra l d isasters, th e  s igna l is noisy. M any 

in d iv id u a ls  liv in g  in  haza rd  prone areas have persona l experience w ith  p r io r  disasters 

b u t th a t in fo rm a tio n  is o fte n  vague. T he  se ve rity  o f the last flo o d  in  an area is n o t 

a p a rtic u la r ly  good in d ic a tio n  o f how severe th e  n e x t one w ill be, o r w h e th e r the re  

w ill be one a t a ll. A  com m u n ity  m ay go severa l decades in  between m a jo r n a tu ra l 

d isasters (D avis 1999). T he  fa rm e r’s a lm anac m ay con ta in  some in d ic a tio n  o f how  w e t 

o r d ry  a season w ill be, b u t lik e  the o the r re a l w o rld  p o te n tia l sources o f in fo rm a tio n , 

i t  is im precise.

Each in d iv id u a l receives a p riva te  s ig na l d ra w n  from  a c o n d itio n a lly  independen t 

and id e n tic a l d is tr ib u tio n , sz- =  {H ( ig h ),  L (o w )} ,  where

P r (s  - H\Qt =  B )  =  ft- >  P r ( s  =  L\Qt =  B)  =  (1 -  f t )  (4.1)

and

P r (s  =  L\9t =  G ) =  f t  >  P r ( s  =  H\Qt =  G) =  (1 -  f t )  (4.2)

N o te  th a t the p ro b a b ilitie s  are sym m etric a n d  th a t the sym m etry  assum ption  is a 

ra th e r re s tric tiv e  one. T ho ugh  the  resu lts  genera lize , strong sym m etry  assum ptions 

are used here s im p ly  to  ease exposition . G ive n  th a t the tru e  s ta te  o f th e  w o rld  is 

6 t =  B ,  a s igna l o f H  is m ore lik e ly  and  g iven th a t the tru e  s ta te  o f th e  w o rld

10. T h is  is often referred to  as “precision” in  th e  lite ra tu re . However, in  Bayesian analysis 
precision is related to  variance, denoted r  =  1/ a 2. W hat I  am calling qua lity, and w hat is 
referred to  as precision in  the cascade lite ra tu re  is  s im p ly a statement o f expected cond itiona l 
p robab ility . Because variance and its  inverse are c ritic a l conceptual pieces o f the disaster 
puzzle in  th e ir own rig h t, the conceptual d is tin c tio n  is actually qu ite  im portan t.
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is  6 t =  G, an L  s igna l is m ore like ly . H ow  much m ore lik e ly  helps d e te rm ine  the  

e q u ilib riu m  o f th e  game.

4-4-4 Choice Sequence

T h e  choice sequence is exogenously given and in d iv id u a l i  chooses i th in  th e  game. 

T h e  i tfl a c to r observes his p riv a te  s igna l s2- =  {H ,  L }  and  takes a p u b lic ly  observable 

a c tio n  a2 =  (A (d o p t),R (e je c t)} .

4-4-5 Game History

T h e  h is to ry  o f the  game is co m m on knowledge. T he h is to ry  observable to  th e  ntfl 

a c to r is sum m arized by the actions taken by the firs t (n  — 1) actors. Le t az- denote  the  

a c tio n  chosen by the  i tfl in d iv id u a l and le t the h is to ry  o f the  game be sum m arized

(iJj tt2> l)  (4-3)

A n  exam ple o f a h is to ry  observable to  the  fo u rth  a c to r w ou ld  be H 4  =  A R R , repre­

sen tin g  a decision to  adopt by  the  firs t acto r, and tw o  subsequent decisions to  re jec t 

b y  in d iv id u a ls  tw o  and three. Each acto r can observe th e  e n tire  h is to ry  o f th e  game, 

b u t does n o t know  the tru e  s ta te  o f the w o rld . Because the choices o f e a rlie r actors 

are  observable, in d iv id u a ls  w ill som etim es be able to  in fe r the  p riva te  signals o f p rio r 

ac to rs  and inco rpo ra te  th a t in fo rm a tio n  in to  th e ir ow n process o f be lie f fo rm a tio n  

and  decis ion-m aking.
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4 4 - 6  Payoffs

T he  m ost tran spa ren t w ay to  understand th e  payoffs is s im p ly  to  note th a t w hen the 

tru e  s ta te  o f th e  w o rld  is 9t =  B  in d iv id u a ls  alw ays w ant to  A d o p t and w hen the 

s ta te  o f the  w o rld  is Ot =  G, in d iv id u a ls  alw ays w an t to  re jec t. For s im p lic ity , le t the 

payoffs o f a d o p tin g  be 1 if  Ot =  B  and 0 i f  Ot =  G . A n d  le t the  payoffs o f re je c tin g  

be 0 i f  Of =  B  and  1 i f  Ot =  G. A ga in , th is  is a s tro n g  sym m etry assum ption  fo r 

the purposes o f expo s ition . The ce n tra l resu lts  w o u ld  h o ld  w ith  a d iffe re n t payo ff 

s tru c tu re , and indeed, one o f the  s treng ths o f th is  class o f m odels is its  fle x ib ility .

T here  is no ph ys ica l e x te rn a lity  in  th is  s tru c tu re  so in d iv id u a ls  have no incen tive  

to  m an ipu la te  th e ir  choice o f actions. T here  is an in fo rm a tio n a l e x te rn a lity  in  the 

sense th a t actions by  one in d iv id u a l w ill a ffect the  process o f b e lie f fo rm a tio n  and 

decis ion-m aking o f o th e r actors. However, payoffs are n o t in te r-dependent in  the 

s tron g  sense o f th e  te rm . N ote th a t fo r purposes o f s im p lic ity , the  payoffs in co rp o ra te  

the  constant cost c o f A d op ting . T h is  cou ld  eas ily  be ad justed , b u t in  th e  con text 

o f th is  m odel, pa rs im ony is pre ferred and th e  choice is n o t a consequentia l one fo r 

the  analysis. In d iv id u a ls  choose to  m axim ize  th e ir  payoffs, given th e ir be lie fs w h ich  

en ta ils  selecting A  i f  th e y  believe Ot =  B  and R  i f  th e y  believe Ot =  G. T h is  is 

an excep tiona lly  s im p le  payo ff s tru c tu re . I t  w ou ld  be re la tiv e ly  easy make the  game 

m ore com plex, b u t th e  m arg ina l ga in  o f do ing  so does n o t outw eigh the  a d d itio n a l 

n o ta tio n  in  th is  case. M oreover, as th e  m odel is extended in  sections s ix  and seven, 

th e  s im p lic ity  o f th e  basic fo rm  w ill becom e a su b s ta n tia l asset.

4 4 - ^  Solution Concept

T he  analysis re lies on the  so lu tio n  concept o f P e rfect Bayesian E q u ilib riu m  (P B E ) 

(B ikhchandan i, H irsh le ife r, and W elch 1992). P B E  requ ires th a t in d iv id u a ls  choose
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o p tim a lly  g iven th e ir  be lie fs and ca lcu la te  p o s te rio r p ro b a b ilitie s  using a process o f 

Bayesian u p d a tin g .

4.5 Analysis

T he  basic ana lysis o f the  game is s tra ig h tfo rw a rd . W e firs t set an a rb itra ry  and 

constan t s igna l q u a lity , <?2- =  q =  .51. W e assume P la ye r 1 has no p rio r in fo rm a tio n  

ab o u t th e  s ta te  o f the  w o rld  and so he assigns an  a n te rio r p ro b a b ility  o f p =  0.50, 

assum ing each s ta te  is e q u a lly  probable. He observes h is  p riv a te  signal s i =  { H ,  L } .  

S ince th e  s ig na l is in fo rm a tiv e , i f  he receives an H  s ig n a l, p layer 1  A d op ts  (A ) the  

m itig a tio n  technology, and i f  he receives an L  s igna l, he re jects  (R ). B y  Bayes R u le ,

P r { 6  =  B  |s i =  H )  =
P r (s  =  H\Q  =  B ) P r { 9  =  B )

P r (s  =  H \9  =  B )Pr(Q  =  B )  +  P r ( s  =  H\Q =  G ) P r ( 6  -  G )

(-51) (.50)
(,51 )(.50 ) +  (.49 )(.5 0 )

=  .51

G iven a s igna l o f H , p layer 1  adopts because his p o s te rio r p ro b a b ility  P r ( 6  =  B )  =  .51 

is g rea te r th a n  th e  p o s te rio r p ro b a b ility  th a t P r { 6  =  G )  =  .49.

T h e  game h is to ry  fo r p la ye r 2 is e ith e r H 2 =  A  or H 2  =  R ■ Because the  s tru c tu re  

o f th e  gam e is com m on know ledge, p layer 2  is able to  p e rfe c tly  in fe r th e  p riva te  s igna l 

th a t p laye r 1 received fro m  th e  game h is to ry . P layer l ’s p o s te rio r beliefs become p laye r 

2’s a n te rio r be lie fs, equal to  th e  s igna l q ua lity , in  th is  case p =  0.51. P layer 2 observes
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h e r p riv a te  signal and faces tw o possible cases. E ith e r her s igna l is consistent w ith  

p laye r l ’s choice o r she receives a co n tra d ic to ry  s igna l (e.g. p layer 1  adopts and she 

receives an L  s igna l). I f  her s igna l is consistent w ith  p layer one’s a c tio n , c le a rly  she 

takes th e  id e n tica l a c tio n . H er p rio rs  a lready suggested the sta te  was m ore lik e ly  and 

he r s ig na l strengthens her be lie f. I f  her s ig na l is con trad ic to ry , Bayesian u pd a ting  

y ie ld s  a poste rio r p ro b a b ility  o f p= .50  (g iven  th a t qi =  q), and th e  signals o f the  

tw o  p layers cancel each o th e r o u t. Some tie -b re a k in g  convention is needed here, so 

assume p laye r 2  flip s  a co in  to  m ake her decision . . 1 1

P la ye r 3 faces fo u r possible game h is to ries : H$  =  AA, =  R R , H% =  AR,  

H% =  R A .  In  the  la tte r  tw o  cases, in  w h ich  players 1 and 2 have taken  d iffe ren t 

p u b lic  actions, p layer 3 can p e rfe c tly  in fe r th e  signals o f each a c to r. P layer one’s 

s ig na l is observable fo r th e  same reason i t  was above. P layer 3 can in fe r p layer tw o ’s 

s ig n a l fo r the  fo llow ing  reason. I f  player 2 received a signal consisten t w ith  player 

l ’s, we know  th a t she w o u ld  have chosen id e n tic a lly , resu ltin g  in  one o f the  fo rm er 

tw o  gam e h isto ries. T he  o n ly  w ay th a t p layer 2  can select a d iffe ren t p u b lic  ac tion  is 

b y  flip p in g  a coin, w h ich  she w ou ld  on ly do i f  she received a d iffe re n t p riva te  signal 

th a n  p laye r 1 d id . In  these cases, because th e  s ig na l q u a lity  is the  sam e fo r players 1 

and 2, th e  c o n tra d ic to ry  signals cancel each o th e r o u t, and p layer 3 ’s choice se ttin g  

is id e n tic a l to  player l ’s, as is the  analysis. He s im p ly  follows his p riv a te  signal.

In  the  fo rm er game h is to rie s , in  w hich p layers 1 and 2 take the  same p u b lic  action , 

p laye r 3 can s t ill in fe r p laye r l ’s s igna l p e rfec tly , b u t cannot be sure a b o u t player 2 ’s 

s igna l. P laye r 2  cou ld  have chosen consis ten tly  because she received th e  same signal

11 . I t  is possible to  allow  fo r abstention or for o ther tie-breaking decision rules. Essentially, 
a llow ing fo r abstention s im p ly  postpones the onset o f herd behavior. I f  player 2 abstains, 
player three is able to  in fe r her signal perfectly. The follow ing analysis fo r player i then 
becomes the analysis fo r player i +  1. The fundam ental results remain unchanged.
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as p laye r 1 , o r she could have received a s igna l o f L , flip p e d  a co in , and  chosen like  

p laye r 1  fo r th a t reason.

I f  p laye r 3 receives a s igna l consistent w ith  the  actions o f p layers 1 and 2, fo r 

exam ple, i f  S3  =  L  given =  R R  o r S3  =  H  s igna l g iven H% =  A  A ,  c le a rly  p layer 

th re e  chooses id e n tica lly  as w e ll. A ll the  a v a ila b ility  in fo rm a tio n  suggests con fo rm ity . 

I f  p laye r 3 receives an inconsistent s igna l, fo r exam ple, i f  S3  =  L  and H% =  A  A, then 

because Bayes’ ru le  can be app lied  sequentia lly , the  co n tra d ic to ry  signals fro m  players 

1 and 3 cancel each o ther ou t. Each s igna l is know n w ith  ce rta in ty  and because qi =  q 

th e  in fo rm a tio n a l content cancels. T he  o n ly  rem a in ing  source o f in fo rm a tio n  comes 

fro m  th e  observed A d op t ac tion  taken  by p laye r 2 . P layer 2 ’s s igna l ca n n o t be know n 

fo r sure since she adopts w ith  c e rta in ty  i f  $ 2  =  H  and adopts w ith  p ro b a b ility  .5 (flip s  

a co in ) i f  S2  =  L  (g iven th a t H 2  =  A ).  However, th is  means th a t c o n d itio n a l on her 

A d o p tin g , th e  odds th a t p layer 2  received a H igh  s igna l are g reater th a n  the  odds 

th a t she received a Low  signal. In  essence, w h a t is go ing on here is th a t the  signals 

o f p layers 1 and 3 cancel each o th e r o u t in  th e  ca lcu la tion . A n d  because i t  is m ore 

lik e ly  th a t p laye r 2 received an H  signal, g iven  th a t she adopted, th a n  an L  signal, 

p laye r 3 updates h is be lie f abou t 9 and finds  th a t the p ro b a b ility  th a t th e  u n d e rly in g  

s ta te  is Qt =  B  is greater than  f if ty  percent. So, he adopts as w ell.

Because p layer 3 follows the  actions o f players one and tw o irre sp e c tive  o f his 

p riv a te  s igna l, we say th a t his p riva te  in fo rm a tio n  is overwhelm ed b y  th e  p u b lic  

in fo rm a tio n  cu lled  from  the  game h is to ry . I t  is t r iv ia l to  show th a t any ra tio n a l 

p laye r w ill ignore  th e ir p riva te  in fo rm a tio n  and  fo llo w  the  herd i f  th e  p revious tw o 

in d iv id u a ls  have chosen the  id e n tica l p u b lic  ac tion , g iven the  signa l q u a lity  o f qi =  

q =  0.51. T h e  re su lt is know n as an in fo rm a tio n a l cascade, herd b eh av io r in  w h ich  

everyone chooses the  same a c tion  irrespec tive  o f th e ir p riva te  signal. N o te  th a t once
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a cascade arises, th e  in fo rm a tio n a l s truc tu re  is id e n tic a l fo r a ll subsequent actors 

because th e  signals th a t p revious actors received cannot be in fe rred  fro m  th e ir p u b lic ly  

observable actions. Because p layers la te r in  th e  sequence know th a t e a rlie r actors 

A d o p t (R e ject) irre sp e c tive  o f th e ir  p riva te  signal, no a d d itio n a l p riv a te  in fo rm a tio n  

is  ever revealed. Irre sp e c tive  o f th e ir  p riva te  signal, la te r actors w ill ra tio n a lly  fo llow  

th e  herd. T he  re su lt is n o t o n ly  a herd o f id e n tica l behav io r, b u t a lso an ine ffic ien t 

process o f in fo rm a tio n  aggregation. Because a ll subsequent in d iv id u a ls  ignore th e ir 

signals, no p riva te  in fo rm a tio n  is revealed a fte r the  cascade has begun; i t  is lost 

to  th e  g roup . Even i f  th e  n e x t tw e n ty  in d iv idua ls  receive the co rre c t L  signa l, the 

cascade w ill no t be broken because there is no way to  aggregate th a t in fo rm a tio n  

from  in d iv id u a ls  to  th e  g roup . A ll in d iv id u a ls  w ill A d o p t, even th o u g h  R e ject w ould 

y ie ld  h ighe r payoffs fo r a ll actors.

4-5.1 The Probability o f  Cascades

B ikhcha ndan i, H irs h le ife r, and W elch (1998,1992) have shown th a t the  tim in g  o f 

a cascade depends on  the  sequence o f signals and on th e  am ount o f noise in  the 

in d iv id u a l s igna l. A  h ig h ly  in fo rm a tiv e  p riva te  s igna l m ay delay, th o u g h  n o t prevent 

a cascade. M oreover, th e  same signals received in  a d iffe re n t order w ill also a ffect the 

tim in g  o f a cascade. A lth o u g h  tw o  H  signals and tw o L  signals c o n s titu te  the  same 

aggregate in fo rm a tio n , th e  sequence H H LL  w ill resu lt in  a cascade w h ile  the  sequence 

H L H L  w ill no t. T h is  h ig h lig h ts  th e  a rb itra riness th a t m ay resu lt in  convergent social 

behavio r. Even w hen th e  o b je c tive  in fo rm a tio n  is id e n tica l, a d iffe re n t sequence o f 

signals and the  re s u ltin g  p u b lic  actions m ay resu lt in  com p le te ly  d iffe re n t com m u n ity  

le ve l behavio r. A lth o u g h  th e  p ro b a b ility  o f a cascade e ve n tu a lly  o c c u rrin g  is ac tua lly
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q u ite  h ig h  in  m ost m odels like  th is  one, w hen th e y  occur and w h e th e r th e y  are good 

o r bad cascades is  va ria b le  and a centra l concern.

4-5.2 Good Cascades, Bad Cascades

B o th  correct and  in co rre c t cascades can arise  in  th is  m odel (B ikh ch a n d a n i, H irsh le ife r, 

and W elch 1992). A n  up cascade or a good cascade arises w hen be h a v io r converges to  

th e  p rope r techno logy, g iven th e  state o f th e  w o rld . In  th is  m odel, g iven th a t 6 t =  B , 

the  ris k  m anagem ent technology is A d op ted . A  down cascade o r bad cascade arises 

w hen behavio r converges to  the  im proper technology, given th e  tru e  s ta te  o f the w o rld . 

T h is  h ig h lig h ts  th e  fa c t th a t an in fo rm a tio n a l cascade is n o t necessarily a nega tive  

event. As long  as in d iv id u a ls  are c lu s te rin g  a round  the co rrec t technology, the re  is 

l i t t le  cause fo r concern. Indeed, from  the  perspective  o f a socia l p lanners in te rested  

in  ove ra ll co m m u n ity  w elfare, precisely w h a t we w ant is fo r a ll in d iv id u a ls  to  choose 

id e n tica lly , as lo n g  as a ll in d iv id u a ls  are m a k in g  the  correct decision. T w o p o te n tia l 

p rob lem s present them selves. F irs t, bad cascades can arise, in  w h ich  th e  same unw ise 

a c tio n  is taken b y  a ll m em bers o f a com m un ity . Second, even i f  in d iv id u a ls  c lu s te r 

a round  the  co rre c t a c tio n , we m igh t s t ill be concerned th a t in fo rm a tio n  aggregation is 

in e ffic ie n t. A lth o u g h  a specific case m igh t y ie ld  th e  correct socia l decision, as p o lic y  

m akers, we m ig h t w a n t to  encourage in s titu tio n s  th a t a llow  fo r b e tte r in fo rm a tio n  

aggregation to  decrease th e  odds th a t bad cascades w ill arise in  th e  fu tu re .

4-5 .3  E ffic ie n t Aggregation o f In fo rm a tio n

T he  cascade lite ra tu re  dem onstrates p rec ise ly  how  and w hy p riv a te  in fo rm a tio n  is 

n o t always e ffic ie n tly  aggregated. Because in  m any environm ents, o n ly  actions, n o t 

signals, are p u b lic ly  observable, the in fo rm a tio n  from  in d iv id u a ls  w ho act a fte r a
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cascade has begun is lo s t, ra th e r th a n  shared. T he  observable ac tion s regim e can be 

com pared to  a regim e th a t w ou ld  m ake a ll p riv a te  signals observable (B ikhchandan i, 

H irsh le ife r, and  W elch 1992). I f  p riva te  s igna ls, n o t ju s t p u b lic  ac tion s are observable, 

the  p ro b a b ility  th a t the  group  w ill choose th e  correct action  approaches one as th e  

size o f the  g roup  increases . 1 2  Cascade m odels have genera lly been used to  exp la in  w h y  

convergent behavio r is o fte n  observed in  soc ia l se ttings. H ow ever, in  the con text o f 

ca tas trop h ic  risk , th e  cascade fram ew ork suggests th a t in fo rm a tio n  in s titu tio n s  m ay 

p lay a ro le  in  d e te rm in ing  w h ich  com m un ities respond e ffe c tive ly  to  ca tastroph ic  r is k  

and w h ich  do n o t. In  com m unities faced w ith  s im ila r ob jec tive  risks , in s titu tio n s  th a t 

a llow  fo r b e tte r in fo rm a tio n  aggregation m ay help ensure th a t a p p ro p ria te  stra teg ies 

are adopted. T he  cascade m odel suggests the  p o te n tia l p ro d u c tiv ity  o f e xp lo rin g  

the  ro le  o f r is k  in s titu tio n s , n o t ju s t in  filte r in g  perceptions o f ris k , b u t also in  th e  

aggregation o f in fo rm a tio n  abou t m anagem ent strategies and technolog ies . 1 3

4.5.4 Sum m ary

To th is  p o in t, several th e o re tica l find ings  are in  hand. F irs t, th e  cascade m odel p ro ­

vides one p laus ib le  account o f w hy d ive rg en t com m un ity-leve l behavio r can re su lt 

from  s im ila r p riva te  in fo rm a tio n . Even a m odest degree o f noise in  a p riva te  s igna l 

can y ie ld  pe rs is ten t herd ing  around d iffe re n t m anagement technologies in  d iffe re n t 

com m unities. A n  in a b ility  to  aggregate in fo rm a tio n  e ffic ie n tly  leads to  e q u ilib ria  in  

w h ich  d iffe re n t groups adopt com ple te ly  d iffe re n t strategies in  response to  the  same

12. No p ro o f is included, bu t see B ikhchandani, H irshleifer, and W elch (1992) fo r a dis­
cussion. The in tu itio n  follows the law o f large numbers.

13. In teresting ly, th is argument also im plies the po tentia l relevance o f network ties and 
social cap ita l notions from  sociology. To the  extent tha t social networks fac ilita te  the 
aggregation o f in form ation, groups w ith  m ore ties or more extensive networks may fare 
system atically be tte r than communities w ith  m any structu ra l holes.
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o b je c tive  in fo rm a tio n . Second, group le ve l decisions th a t appear to  be coherent ju d g ­

m ents about a p p ro p ria te  courses o f a c tio n  m ay in  fa c t be th e  re s u lt o f an a rb itra ry  

series o f choices b y  in d iv id u a ls  w ith  p o o r and p o te n tia lly  even in co rre c t p riva te  in ­

fo rm a tio n . 1 4  N ow here is  th is  m ore so th e  case th a n  w ith  respect to  ca tas troph ic  risk . 

E ven in d iv id u a ls  w ith  good in fo rm a tio n  m ust rea lize  th e ir s igna ls  are noisy. Thus 

fa r, we have seen th a t in e ffic ien t soc ia l behavio r can resu lt fro m  ve ry  lit t le  p riva te  

in fo rm a tio n  a b o u t th e  p ro b a b ility  o f d isasters. A n d  we have done so th rough  a fa ir ly  

basic a p p lica tio n  o f m odels o f in d iv id u a l choice from  econom ics and  finance.

4.5.4.1 Caveats

O ne o b jec tion  to  th e  cascade m odel focuses on the  sequentia l n a tu re  o f the s tru c tu re . 

O n  one reading, i t  is u n re a lis tic  to  im pose th is  re s tric tio n . M y  response is tw o­

fo ld . F irs t, the  m ost obvious a lte rn a tiv e  to  th e  sequentia l s tru c tu re  is a sim ultaneous 

choice s tru c tu re  in  w h ich  a ll actors choose a t once in  the  cu rre n t p e rio d , observing the  

actions o f o the r p layers o n ly  in  the  n e x t stage o f the  game. H ow ever, the  s im u lta n e ity  

assum ption is fa r m ore re s tric tiv e  th a n  the  sequentia l one. Second, i f  we were to  

choose an in te rm e d ia te  ground, som eth ing  a k in  to  clustered choice, in  w hich d iffe re n t 

c luste rs o f in d iv id u a ls  choose sequentia lly , b u t w ith in  a c lu s te r in d iv id u a ls  choose 

sim ultaneously, th e  lo g ic  o f the  gam e w o u ld  be essentia lly id e n tic a l. Subsequent 

acto rs w ould a tte m p t to  c u ll in fo rm a tio n  fro m  th e  p u b lic ly  observable actions o f 

p revious actors o r c luste rs , and th e ir a b ility  to  do so e ffec tive ly  w o u ld  depend on the  

same factors as in  th e  cascade m odel. T he re  is no dou b t th a t th e  included m odel

14. As an aside, the  cascade model provides us w ith  another reason to  question the co­
herence o f com m unity judgm ents in  the same way th a t social choice theo ry  has historica lly. 
Though not a novel insigh t, the cascade m odel again highlights th a t ind iv idua l ra tio n a lity  
can often result in  poor social decisions when judgm ents are aggregated.
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is an ove rs im p lified  version  o f th e  dec is ion-environm ent; however, th e  s im p lific a tio n  

is in te n tio n a l. The p o in t is  to  c la rify  th e  u n d e rly in g  in fo rm a tio n a l dynam ic  and 

a tte m p t to  understand th e  im p a c t o f p riva te  in fo rm a tio n , pub lic  choices, and cogn itive  

tendencies on pa tte rns o f co m m u n ity  behavio r.

A  second ob je c tio n  is th a t th e  p o s s ib ility  o f in fo rm a tio n  sha ring  renders the  m odel 

im p la u s ib le . The m ach inery o f th e  cascade m ode l re lies on an in a b ility  to  ta lk  o r share 

th e  in fo rm a tio n  from  p riv a te  s igna ls w ith  th e  g roup . In  the rea l w o rld , s im p ly  ta lk in g  

to  in d iv id u a ls  seems a v ia b le  a lte rn a tive . T h o u g h  th e o re tica lly  in d iv id u a ls  cou ld  

choose to  share in fo rm a tio n  w ith  a ll m em bers o f a g roup , e m p iric a lly  th e  lim ita tio n s  

on tim e  and resources m ake th is  som ewhat u n lik e ly . T he  m odel is  in ten ded  to  p rovide  

a s ty lize d  version o f the  decis ion  environm ent th a t captures the  key com ponents o f th e  

in fo rm a tio n  problem  th e  acto rs  face. No d o u b t re a l c itizens can and do share p riva te  

in fo rm a tio n  w ith  friends, b u t in  p a rt, th is  d yn a m ic  is fo lded in to  th e  idea  o f p riva te  

in fo rm a tio n . The co rre c t p a ra lle l in  the gam e fo rm  is to  a llo w  p riv a te  in fo rm a tio n  

o r th e  q u a lity  o f p riv a te  s igna ls to  vary across in d iv id u a ls . T ho ugh  th is  chap ter 

does n o t tre a t such an ex tens ion  d ire c tly , th e  gam e fo rm  is re a d ily  am enable to  such 

a d a p ta tio n s . The key c la im  is  th a t even i f  in d iv id u a ls  do share some in fo rm a tio n , 

the re  is s t il l a m ean ing fu l d is tin c tio n  between th e  p riv a te  in fo rm a tio n  th e y  ho ld  a fte r 

such conversations and the  p u b lic ly  ava ilab le  in fo rm a tio n  cu lle d  fro m  th e  observed 

actions o f others. T he cascade m odel s t il l a llow s us to  cap tu re  and analyze th is  

in tu itio n .
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4.5.4.2 Extensions

E x p lic it in  th e  cascade m odel is an assum ption  a b o u t the  way th a t in d iv id u a ls  eval­

ua te  r is k  and process new in form ation . M ore  precise ly, the  m odel assumes th a t in ­

d iv id u a ls  upda te  th e ir belie fs ra tio n a lly  accord ing  to  a Bayesian decision procedure. 

T h e y  beg in  w ith  a n te rio r belie fs abo u t th e  p ro b a b ility  o f an event and th e n  ca lcu la te 

p o s te rio r be lie fs when they  receive new  in fo rm a tio n . T he  poste rio r e s tim a te  is then 

used to  choose a course o f ac tion . T he re  is n o th in g  in h e re n tly  tro u b lin g  abou t th is  

fram ew ork. Indeed, expe rim en ta l w o rk  suggests th a t in d iv id u a ls  tend  to  upda te  in  

th e  r ig h t d ire c tio n , though  n o t to  th e  degree a Bayesian procedure im p lie s .

However, in  the con text o f ca ta s tro p h ic  ris k , we have some a d d itio n a l em p irica l 

in fo rm a tio n  about the  way p ro b a b ilitie s  are perceived b y  in d iv id u a l acto rs. F irs t, 

estim ates o f p ro b a b ility  are o fte n  biased. In  the  co n te x t o f n a tu ra l d isasters, citizens 

seem to  e x h ib it an a v a ila b ility  bias. M oreover, in d iv id u a ls  can be overcon fiden t in  

th e ir  e s tim a tio n . O verconfident in d iv id u a ls  tend  to  t h in k  th e ir ow n in fo rm a tio n  is 

b e tte r th a n  everyone else’s because th e y  are to o  con fiden t in  th e ir ow n  a b ility  to  

eva luate  ris k . As a resu lt, an overcon fident o r a rrogan t acto r m ig h t n o t respond 

ra tio n a lly  to  p u b lic ly  available in fo rm a tio n . To p u t i t  d iffe ren tly , overcon fident actors 

m ig h t w e igh t th e ir p riva te  in fo rm a tio n  m ore h e a v ily  th a n  in fo rm a tio n  derived  from  

o th e r actors. T h is  is no t to  say th a t in d iv id u a ls  are always overconfident o r always 

d isp la y  biases in  risk  percep tion , b u t ra th e r th a t such phenom enon are n o t uncom m on, 

and each w a rran ts  some exp lo ra tion . F o rtu n a te ly , th e  cascade m odel is fle x ib le  enough 

to  in co rp o ra te  bo th  o f these phenom ena.
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4.6 Formalizing Availability

T he  evidence fro m  m arkets and la b o ra to ry  experim ents suggests th a t dec is ion -m aking  

a b o u t ca ta s tro p h ic  ris k  som etim es e x h ib its  an a v a ila b ility  bias. W hen an  event has oc­

cu rre d  recen tly , in d iv id u a ls  overestim ate th e  p ro b a b ility  i t  w ill occur aga in , and  w hen 

an event has n o t occurred recently, in d iv id u a ls  o fte n  underestim ate th e  p ro b a b ility  

o f occurrence. P rio r w ork has e labora ted  a general th e o ry  o f a v a ila b ility  cascades 

(S unste in  and K u ra n  1999). T he p o in t o f th is  section is to  c la rify  th e  in te ra c tio n  

between s tra te g ic  in fo rm a tio n  environm ents and cogn itive  bias by in tro d u c in g  biased 

acto rs in to  th e  s tru c tu re  o f the  game. Even a few  biased in d iv id u a ls  can increase 

the  odds o f an inco rrec t cascade. Loose ly speaking, bias can spread, m ak ing  socia l 

outcom es sub -op tim a l.

C oncep tua lly , one way o f understand ing  th e  a v a ila b ility  bias is th a t i t  im p lies  

th a t c u rre n t be lie fs o r perceptions o f p ro b a b ilitie s  w ill be cond itioned  on events in  a 

p revious tim e  pe riod . I f  the event in  question , in  th is  case, a n a tu ra l d isaster, has 

occurred  recen tly , an in d iv id u a l’s p ro b a b ility  estim ate  w ill be u p w a rd ly  biased, and 

i f  th e  event has n o t occurred recen tly  (i.e . the  event is unavailable) th e  estim a te  w ill 

be biased dow nw ard. Let & t- i  =  {(? , B }  denote w he the r the  sta te  o f th e  w o rld  in  the  

previous tim e  pe rio d  was good o r bad, as above.

N e x t, we requ ire  a way to  fo rm a lize  the  b ias th a t resu lts from  us ing  a v a ila b ility  

as a h e u ris tic . A  fun c tio n  is needed th a t transfo rm s in it ia l beliefs in to  biased belie fs. 

Since a ll p ro b a b ilis tic  beliefs m ust s t il l be bounded by  the  [0 ,1 ] in te rv a l, th e  generic 

bias fu n c tio n  w ou ld  look som eth ing lik e  the  fo llo w in g :1^

15. I  am gra te fu l to  Sven Feldmann fo r suggesting th is  form ulation and the specific func­
tions used herein.
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r  : [0 ,1 ] -  [0 ,1 ] (4-4)

w here i f  the  bias is p o s itive

f + (x) >  x  (4 .5 )

and  i f  the b ias is negative

f ~ ( x ) < x  (4 .6 )

T h e  fu n c tio n  ad justs e x is tin g  be lie fs  upw ard  o r dow nw ard on th e  u n it in te rva l depend­

in g  on w hether the event in  question  is re a d ily  ava ilab le . 1 6  N e x t, le t the subscrip t a  

represent bias, and le t the  bias tra n s fo rm a tio n  be defined as

/  : f { x )  =  V  a  E (0, oo) (4-7)

I f  0 <  a  <  1 , the  fu n c tio n  ad jus ts  belie fs dow nw ard. I f  a  >  1, the  fu n c tio n  a d ju s t 

be lie fs upw ards. I f  a  =  1, then  no tra n s fo rm a tio n  takes place. T he re  is no bias and  

no ad justm en t to  be lie fs. N o te  th a t the  subsequent p ro b a b ility  estim ate is alw ays 

defined on th e  [0 ,1 ] in te rv a l, so no m a tte r how  s trong  the bias is  th e  subsequent be lie fs 

rem a in  p ro p e rly  specified. T he b ias  tra n s fo rm a tio n  allows fo r p ro b a b ility  estim ates to  

be ad justed to  account fo r b ias . 1 7  T he  one cum bersom e fe a tu re  o f the fu n c tio n  is its  

asym m etry. However, fo r the  purposes o f discussion and ana lysis, an index fu n c tio n

16. In  the in fo rm ationa l s to ry I  am  te lling , ava ilab ility  is sim ply a function o f whether 
o r not the event has occurred recently. In  other form ulations, a va ila b ility  m ight w ell be a 
function o f other factors.

17. Note th a t there are other functions th a t could be adopted w ith  sim ilar properties. 
Though th is  one is parsim onious and effective, suggestions about o ther functions are wel­
come. A  related model th a t relies heavily on the  Beta function is cu rre n tly  being explored.
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/ ( a )  =  lo g (a ) (4.8)

w h ich  is ju s t a m ore  in tu itiv e  w ay to  th in k  about bias. I f  th e  in dex  value is negative, 

a dow nw ard bias ex is ts . I f  the  in dex fu n c tio n  is pos itive , an  upw ard  bias exists. I f  the  

in d e x  fu n c tio n  is 0 (i.e . lo g ( l) ) , no b ias exists in  e ith e r d ire c tio n . W hereas th e  bias 

fu n c tio n  ad justs be lie fs  upw ard o r dow nw ard , the bias in d e x  provides a m ore in tu itiv e  

w ay to  discuss th e  re levan t issues. F o r th e  rem ainder o f th e  chap te r, I  genera lly  speak 

o f upw ard  o r dow nw ard  bias, by  w h ich  I  mean the  bias in d e x  is p o s itive  o r negative.

4-6.1 A  B iased F irs t M o ve r

T o analyze the  e ffects o f bias on  th e  gam e o f techno log ica l adop tion , we beg in  by 

assum ing the f irs t in d iv id u a l in  the  choice sequence e x h ib its  a b ias and th a t th e  tw o 

subsequent actors are ra tio n a l. A c to r 1 e ith e r observes a s ig na l consistent w ith  his 

b ias (e.g. a  =  4 -  and  S\  =  H ), o r inconsisten t (e.g a  =  — and S i =  H ). I f  h is 

p riv a te  signal is consisten t w ith  h is  b ias, c le a rly  he chooses an action  based on his 

s ig n a l (e q u iva le n tly  based on his b ias). I f  his p riva te  s ig n a l is inconsisten t w ith  his 

b ias, th e n  his choice depends on th e  m agn itude o f b ias (a ) and the  q u a lity  o f h is 

p riv a te  signal q{. W hen  the  signa l is re la tiv e ly  poor (e.g. q =  0.51), i t  is possib le fo r 

an a v a ila b ility  b ias to  overwhelm  th e  p riv a te  signal. B u t w hen and i f  th is  occurs is 

la rg e ly  an e m p iric a l m a tte r. The th e o re tic a l po in t here is a fa ir ly  sim ple one. I f  a c to r 

1  is  sub jec t to  a b ias, he m ay choose R e ject despite a H ig h  s igna l o r A ccept desp ite  

a Low  signal.

P laye r 2 faces o n ly  tw o p o te n tia l gam e h istories: H 2  =  A  o r H 2  =  R.  However, 

whereas in  the  ra tio n a l game she co u ld  p e rfe c tly  in fe r p la ye r l ’s p riva te  s igna l, th a t is
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no longer possib le . I f  she is n o t aware th a t the  firs t a c to r is biased, she w ill act as i f  her 

inference is  co rre c t. I f  she receives a s igna l consistent w ith  p layer l ’s a c tio n , she w ill 

in e v ita b ly  fo llo w  s u it, despite th e  fa c t th a t p layer l ’s action  m ig h t have been based 

on h is bias, ra th e r th a n  his s igna l. W e know  th a t p layer 3 w ill igno re  his p riva te  

in fo rm a tio n  i f  p layers 1 and 2 choose id e n tica lly . B u t, in  th is  case, th e  consistent 

game h is to ry  is n o t based on accura te  p ro b a b ility  ca lcu la tions. W e w ill observe herd 

behavior based on extrem e ly sparse in fo rm a tio n . O n the o th e r hand, i f  p layer 2  

receives a s igna l inconsisten t w ith  p layer 1 , she w ill f lip  a coin as above. T h is  could 

be the  co rrec t a c tio n , b u t the re  is  also a pos itive  p ro b a b ility  th a t p la ye r 1  ignored 

his p riva te  s igna l, in  w hich case p la ye r 2  w ou ld  fo llo w  her own s igna l (consisten t w ith  

p layer l ’s) i f  she had th is  know ledge. W h a t we s ta rt to  see in  th is  dyna m ic  is th a t 

a biased e a rly  a c to r can th ro w  o ff th e  en tire  choice sequence, b u t th e  im pact w ill 

depend on w he the r i t  is com m on know ledge w h ich  ac to r in  the  sequence has biased 

beliefs.

The  th ird  a c to r e ith e r sees a convergent game h is to ry , in  w h ich  case he fo llow s the 

herd, ig n o rin g  h is  ow n p riva te  in fo rm a tio n , o r he observes an d ive rg en t game h is to ry  

in  w h ich  p layers 1 and 2 to o k  d iffe re n t actions. In  the  la tte r case, he fo llow s his own 

signal. B u t, i f  p laye r l ’s bias overw helm ed h is p riv a te  in fo rm a tio n , re s u ltin g  in  the 

d ivergent gam e h is to ry , p layer th ree  w ill fo llo w  h is own p riva te  s igna l, ra th e r than 

the  m ore accurate  ( in  the aggregate) signals o f the  firs t two actors. In  the  form er 

case, we m ay see herd  behavior on  the  basis o f ve ry  lit t le  in fo rm a tio n  o r biased beliefs 

about the  s ta te  o f th e  w orld . In  e ith e r case, the  process o f in fo rm a tio n  aggregation 

has been underm ined  by a s ing le  a c to r who e xh ib its  an a v a ila b ility  b ias. T he  p o in t is 

no t th a t in c o rre c t cascades wall a lw ays occur, b u t ra th e r th a t the  re s u ltin g  e q u ilib ria  

w ill be based on an even less e ffic ie n t process o f in fo rm a tio n  aggregation.
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Table 4.1: Potential Combinations of Signals and Bias

Bias Index U p w ard  (+ )  

D ow nw ard  (-)

4-6 .2  A B iased Second M over

Suppose the  second a c to r is sub ject to  an a v a ila b ility  bias, b u t a ll o th e r actors are 

ra tio n a l. P layer 1 behaves as discussed in  th e  pu re ly  ra tio n a l case. P layer 2 faces 

o n ly  tw o p o te n tia l h is to rie s . E ith e r =  A  o r =  R. In  e ith e r case, p layer 2 can 

in fe r p layer l ’s s ig na l pe rfe c tly . Since the re  are o n ly  fo u r com b in a tions o f bias and 

signals, we can ana lyze th is  se ttin g  w ith  th e  basic 2x2 fo rm  in  T ab le  4.1.

F irs t, consider p la ye r 2 ’s decision i f  p laye r 1  A dop ted . In  th e  u pp e r le ft corner 

o f Tab le  4.1, her b ias, th e  game h is to ry , and her p riva te  s ig n a l are a ll consistent, 

so c le a rly  she chooses A d o p t. In  the to p  r ig h t and b o tto m  r ig h t com ers, her signal 

co n flic ts  w ith  p la ye r l ’s s igna l, and because the  signal p recisions are id en tica l, her 

b ias is the o n ly  re m a in in g  source o f in fo rm a tio n . W hereas in  th e  ra tio n a l game we 

assumed she w o u ld  f lip  a  co in, in  th is  case, c le a rly  her e x is tin g  b ias w ill d ic ta te  her 

s tra tegy. She w ill p la y  A d o p t i f  the bias is upw ard  (to p  r ig h t) and R e ject i f  the bias 

is dow nw ard (b o tto m  r ig h t) . In  the rem a in ing  b o tto m  le ft ce ll, he r p riva te  signal 

is consistent w ith  p laye r l ’s signal, b u t in cons is ten t w ith  h e r e x is tin g  bias. T he 

ava ilab le  in fo rm a tio n  says A d o p t, b u t she has a dow nw ard b ias. Here, p layer 2 ’s

Signal

H ig h Low
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a c tio n  depends on  th e  re la tiv e  m agn itude  o f th e  b ias (a ) w ith  respect to  th e  signal 

q u a lity  (q). H ow ever, even fo r a re la tiv e ly  no isy s ig n a l (e.g. q =  0 .6 ). H e r poste rio r 

p ro b a b ility  th a t Ot — B  w ou ld  s t ill be w ell above 80 percent, g iven her s igna l and 

p la ye r l ’s s igna l. T h o u g h  i t  is possib le fo r an a v a ila b ility  bias to  be th a t s trong, it  

seems u n lik e ly  to  be th e  case e m p irica lly .

N ow , consider p la ye r 2 ’s choice i f  p layer 1  R e jected  =  R)- In  th is  case, the 

b o tto m  rig h t corner represents th e  case where b ias, p riva te  in fo rm a tio n , and pub lic  

in fo rm a tio n  are consis ten t. C learly , she plays R e jec t in  th is  case. O n  th e  le ft hand 

s ide  o f Tab le 4.1, p la ye r 2 ’s s igna l is in consis ten t w ith  p layer l ’s s igna l. T he two 

signa ls cancel o u t ( s t i ll assum ing constant s ig n a l q u a lity ) and a ll th a t is le ft is her 

b ias. In  the  upp e r le ft corner, the  bias is upw ard, so she A dopts; and, in  th e  b o tto m  

le ft  corner, the  bias is  dow nw ard, so she Rejects. In  th e  rem a in ing  to p  r ig h t corner, 

th e  tw o  signals are consis ten t, b u t th e y  co n tra d ic t he r bias. B y  the  same reasoning as 

above, i t  seems m ore lik e ly  she w ill p la y  R eject, b u t such an argum ent is co n d itio n a l 

u p o n  th e  m agn itude  o f th e  upw ard  bias. So, we have a fu ll ch a ra c te riza tio n  o f the 

co n d itio n s  under w h ich  p laye r 2 , sub jec t to  an a v a ila b ility  bias, w ill p la y  A d o p t or 

R e jec t.

4.6.2.1 The Follower’s Dilemma

T h e  question  is w ill a biased second m over a ffect th e  decision o f p la ye r 3, and how 

m ig h t th a t im p a c t th e  u ltim a te  e q u ilib riu m . B e g in  w ith  the  tw o gam e h is to ries  in  

w h ich  players 1 and 2 chose d iffe re n t pub lic  ac tion s: =  R A  and  H 3  =  AR.

T h o u g h  one m ig h t be te m p te d  to  th in k  th a t p la ye r 2 ’s bias w ill d e b ilita te  p layer 3’s 

a b ility  to  m ake accu ra te  inferences abo u t the s ig n a l she received, th a t is  n o t the  case. 

Because there  was o n ly  one ce ll in  T ab le  4.1 in  w h ich  p layer 2 played R e jec t (A ccep t),
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g iven  p layer l ’s decis ion to  Accept (R e je c t), p layer 3 can s t i l l  p e rfe c tly  in fe r p laye r 

2 ’s s igna l. A nd, th o u g h  player 2 ’s bias increases the  chances th a t she w ill m ake a 

m istake , i t  does n o t a ffect the choice behav io r o f p layer 3 fo r these tw o game h is to ries. 

B ias does not spread.

U n fo rtuna te ly , th e  same canno t be sa id  w hen players 1  and  2  take  the same a c tio n : 

H z  =  A A  and Hz  =  R R .  In  these cases, p layer 3 cannot p e rfe c tly  in fe r p layer 2 ’s 

p riv a te  signal. P laye r 2 chooses A d o p t in  th ree  o f the  fo u r cases w hen player 1  chose 

A d o p t, and R eject in  th ree  o f the fo u r cases when p layer 1  p layed R eject. For each 

o f these a lte rn a tive  h is to ries, e ithe r p layer 3 receives a s ig na l consistent w ith  them  

(e.g. Sz — H  and H z  =  AA )  o r in consis ten t w ith  th e  h is to rie s , (e.g. S3  =  L  and 

H z  =  A A ).  I f  the  s ig n a l is consistent, th e n  c le a rly  p layer 3 s im p ly  follow s his s igna l. 

I f  h is  p riva te  s igna l con trad ic ts  the  gam e h is to ry , we have a m ore in te res ting  and 

am biguous case.

I f  p layer 3 is n o t aware o f the bias, w h ich  seems m ost reasonable, then  he w ill 

fo llo w  th e  game h is to ry  irrespective  o f h is ow n p riva te  in fo rm a tio n , as in  the o rig in a l 

gam e. Here we get a cascade because th e  perceived p u b lic  in fo rm a tio n  overwhelm s 

p layer 3 ’s p riva te  in fo rm a tio n . The p rob lem  is th a t the in fo rm a tio n  is, in  re a lity , n o t 

as in fo rm a tive  as i t  appears. Because p laye r 2 could be c o n d itio n in g  her s tra te g y  on 

Ot—1 , in  a d d itio n  to  9t, th e  p ro b a b ility  o f her choosing o p tim a lly  in  the  cu rren t tim e  

p e rio d  is d im in ished. P recise ly because p laye r 2 ’s action  is b iased, and because p laye r 

3 w ill ignore h is ow n in fo rm a tio n  i f  p laye r 2 ’s choice coincides w ith  player l ’s a c tion , 

h e rd in g  around poo r m anagem ent decisions can more eas ily  re su lt. The p ro b a b ility  

o f a bad cascade a ris in g  w ith  a biased second actor is g rea te r th a n  i t  is w ith  fu lly  

ra tio n a l actors.
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4-6 .3  A  Biased T h ird  M ove r

F in a lly , w h a t i f  the  firs t tw o  players are ra tio n a l and  the  th ird  a c to r e xh ib its  an  

a v a ila b ility  bias? A ga in , re tu rn  to  Tab le  4.1. Suppose b o th  the  previous p layers 

chose to  A d o p t, so =  A A .  In  th is  case, the  u pp e r le ft ce ll is s tra ig h tfo rw a rd . 

I f  th e  h is to ry , p layer 3 ’s p riv a te  s igna l, and his bias a ll suggest adop ting , c le a rly  he 

w ill a d o p t. In  the  top  r ig h t corner, p layer 3 w ou ld  fo llo w  th e  cascade in  the  ra tio n a l 

m ode l anyw ay and h is bias suppo rts  th a t move as w e ll, so he p lays A d o p t. In  th e  

b o tto m  le ft ce ll, his p riva te  s igna l is consistent w ith  th e  gam e h is to ry , b u t his b ias is 

dow nw ard . In  th is  case, h is  b ias (a )  w ou ld  have to  be q u ite  la rge to  overw helm  th e  

m ix tu re  o f p u b lic  and p riv a te  in fo rm a tio n . W he the r th is  occurs is an open e m p iric a l 

question , b u t a ll in tu itio n  suggests th a t p layer 3 w ill fo llo w  the  herd  and A d o p t in  

th is  case unless he has an e xce p tio n a lly  pow erfu l b ias. In  th e  rem a in ing  b o tto m  r ig h t 

co rner, p laye r 3 ’s p riva te  in fo rm a tio n  and his bias suggest re je c tin g , w h ile  the  gam e 

h is to ry  suggests adop ting . H ere, the  de te rm in ing  fa c to r w ill be th e  re la tive  size o f 

the  b ias (a ) and the  s igna l q u a lity  (q). I  re tu rn  to  th is  case subsequently.

W h a t i f  p layer 3 ’s gam e h is to ry  is =  R R .  T h is  case is obviously c lose ly  

re la te d  to  the  firs t. The  h is to ry  suggests p lay ing  R e ject. In  the  low er r ig h t c e ll o f 

T ab le  4.1, a ll in fo rm a tio n  suggests re jecting , so he p lays R . In  the  b o tto m  le ft co rne r, 

a ra tio n a l p layer w ould  fo llo w  th e  h is to ry  and p la y  R , and p layer 3 ’s bias supp o rts  

the  m ove anyway, so he p lays R e ject. In  the upp e r r ig h t corner, a ll in fo rm a tio n  

suggests p lay in g  R eject, excep t h is a v a ila b ility  bias. A s above, the  m agnitude o f th e  

b ias w o u ld  need to  be enorm ous to  overw helm  the  o th e r sources o f in fo rm a tio n . So, 

p laye r 3 chooses R eject. F in a lly , th e  s tra tegy fo r th e  uppe r le ft corner depends on 

th e  re la tiv e  m agnitude o f the  bias and the  signal q u a lity .
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In  th e  fin a l tw o  p o te n tia l gam e h is to ries, the  actions o f p layers 1  and 2 c o n flic t. 

One chose ado p t, w h ile  the  o th e r chose re jec t. R eca ll fro m  th e  o rig in a l game th a t 

p layer 3 co u ld  p e rfe c tly  in fe r p la ye r l ’s s igna l no m a tte r w h a t, and pe rfe c tly  in fe r 

p layer 2 ’s s igna l w hen she played a s tra te g y  d iffe ren t th a n  p laye r l ’s, w h ich  is the  case 

we have here. Because signal q u a lity  does n o t va ry across in d iv id u a ls , th e  in fo rm a tio n  

from  p layers 1 and 2 cancels. A s  a resu lt, the ana lysis fo r the  biased th ird  a c to r 

proceeds ju s t as the  analysis fo r a biased firs t m over does.

4-6-4 D iscussion and Im p lica tio n s

W ith  th is  ana lysis in  hand, we can develop some basic in tu itio n s  abo u t how b iased 

actors w ill behave in  a sim ple gam e o f technolog ica l a d o p tio n . W e have a num ber o f 

cases w here a biased m over w ill n o t m ean ing fu lly  a ffect th e  e q u ilib riu m  o f the gam e, 

several cases w here bias alone d ic ta te s  the  s tra tegy chosen, and  a h a n d fu l o f cases th a t 

are am biguous on th e ir  face. W e w o u ld  need to  know  m ore  ab o u t the  re la tio n sh ip  

between b ias and p riva te  in fo rm a tio n  to  rigo rous ly  ana lyze  them . T he  challenge now  

is to  characte rize  these cases and tease o u t the  im p lica tio n s .

W hen p riv a te  in fo rm a tio n  is cons is ten t w ith  the gam e h is to ry , an a v a ila b ility  b ias 

w ill n o t in fluence  the  e q u ilib riu m  o f the  game. A  m ix tu re  o f p riv a te  and pub lic  in fo r­

m a tio n  can eas ily  overw helm  w ha teve r previous bias ex is ts . Y e t, when an observed 

game h is to ry  (i.e . p u b lic  in fo rm a tio n ) p u lls  in  one d ire c tio n  and b o th  personal b ias 

and p riv a te  in fo rm a tio n  p u ll in  th e  o th e r, the  effects o f b ias  m ay be im p o rta n t. W h ile  

a ra tio n a l a c to r w o u ld  give adequate w e igh t to  the p u b lic ly  ava ilab le  in fo rm a tio n , a 

biased a c to r m ig h t n o t, increasing th e  odds o f a persona l m istake. A lte rn a tiv e ly , 

when gam e h is to rie s  are inconsis ten t; th a t is, when p u b lic  in fo rm a tio n  is am biguous 

o r u n in fo rm a tive , the re  can be a tens ion  between p riv a te  in fo rm a tio n  and personal
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bias. W hen  a ra tio n a l a c to r w ould s im p ly  fo llo w  h is /h e r “ good” signal, th e  biased 

a c to r m ay n o t.

W h ile  th is  increases the  odds o f an in d iv id u a l m is take , th e  m ore im p o rta n t e ffect 

is to  underm ine  th e  process o f in fo rm a tio n  agg rega tion  th a t even a coarse a c tio n  

set lik e  th is  one a llow s. T he ra tio n a l ac to r th a t fo llo w s  a biased p layer m ay m ake 

in c o rre c t inferences fro m  th e  observed p u b lic  ac tions. A s a re su lt, the co rrect ca lcu lus 

o f subsequent a c to rs ’ decision procedures m ay y ie ld  in co rre c t results. W hen biased 

acto rs  appear e a rly  in  a choice sequence o r on the  heels o f an inconsisten t gam e h is to ry  

(e.g. H 3  =  A R ),  th e y  can increase the  p ro b a b ility  o f a cascade in  th e  d ire c tio n  o f 

th e ir  b ias. Because in  th is  case, th e ir bias is  a fu n c tio n  o n ly  o f the p revious s ta te  

o f th e  w o rld  dt—i , n o t th e  curren t s ta te  o f th e  w o rld  9t, such an effect increases the  

odds o f an in co rre c t cascade. Speaking in fo rm a lly , in  a m ode l o f sequentia l choice, 

bias can  spread, u n d e rm in in g  the p o te n tia l fo r e ffic ie n t in fo rm a tio n  aggregation. A s a 

re su lt, th e  p o te n tia l fo r cos tly  in d iv id u a l m istakes m ay g ive  rise  to  socia lly  d e trim e n ta l 

he rd in g  a round  p o o r m anagem ent technologies.

4.7 Overconfidence

T h o u g h  a v a ila b ility  received more em p irica l su p p o rt in  chap te r 3, overconfidence s t ill 

co n s titu te s  an in te re s tin g  phenom enon in  th is  case. T h o u g h  u ltim a te ly , I  th in k  ava il­

a b ility  is  m ore pow e rfu l exp lana tion  o f behavio r in  th is  arena, the m ethodo log ica l 

p o in t rem a ins th e  same. F ind ings abou t e m p irica l decis ion-m aking  can be p roduc­

tiv e ly  in te g ra te d  w ith  s im p le  models o f ra tio n a l choice to  enhance our unde rs tand ing  

b o th  o f o u r m odels and o f hum an behavior.
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4-7.1 The N a tu re  o f  Overconfidence

M ost evidence a b o u t overconfidence has been developed in  th e  ca lib ra tio n  lite ra tu re  

(A lp e rt and R a iffa  1982; F ischoff, S lov ic, and L ich te nste in  1977). However, e m p irica l 

app lica tions have no ted  overconfidence in  a range o f p ro fessiona l fie lds, am ong lay 

decision-m akers, and experts . 1 8  To re ite ra te , people te n d  to  be overconfident w hen 

answ ering questions o f m oderate to  extrem e d iffic u lty  (O dean 1997; Yates 1990) and 

be to o  o p tim is tic  a bo u t fu tu re  events. In  th e  case o f r is k  eva lua tion , overconfidence 

im p lies  th a t decision-m akers do no t u p d a te  th e ir beliefs adequa te ly  in  response to  new  

in fo rm a tio n . D ecision-m akers w eight th e ir  own in fo rm a tio n  too  heavily  and are to o  

con fiden t th a t th e ir  in it ia l decisions are co rrec t. The e m p iric a l evidence on d isaste r 

m anagem ent is  m ixe d  on th is  fro n t. C itize n s  are gene ra lly  unresponsive to  changes 

in  th e  in fo rm a tio n a l environm ent. In fo rm a tio n a l cam paigns designed to  increase m it­

ig a tio n  or m anagem ent behavior have had lit t le  im pact. O ne in te rp re ta tio n  is th a t 

people fa il to  u p d a te  th e ir beliefs based on th is  new in fo rm a tio n  because th e y  are to o  

con fiden t th a t th e ir  p r io r decisions were co rrect. There  is some p o te n tia l evidence 

th a t overconfidence plays a role in  th e  ris k  m anagem ent arena, a lthough  the  scope 

and precise n a tu re  is unclear.

W h ile  e xp e rim e n ta l find ings o f overconfidence abound (K age l and R o th  1995), 

the  ins igh ts are ju s t now being in tro d u ce d  in to  ra tio n a l a c to r models. For exam ple, 

O dean (1997) showed th a t overconfidence can help e xp la in  pa tte rns o f stock tra d ­

in g  in  the m a rke t. In  th is  section, I  w a n t to  dem onstra te  th a t com m unity m em bers 

w ho are overcon fiden t can help preven t bad cascades and  enhance the p ro b a b ility  

o f good cascades. F o llow ing  the w o rk  o f B ernardo and W elch (1999), I  argue th a t 

in  th e  ca ta s tro p h ic  r is k  context, w here the  p o te n tia l fo r in co rre c t cascades is la rge

18. For a discussion, see Odean (1997) o r Lichtenstein, Fischoff, and P h illips (1982).
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and th e  ra m ific a tio n s  even la rg e r, a  com m u n ity  th a t has a h e a lth y  share o f ove rcon fi­

den t in d iv id u a ls  m ay fare b e tte r th a n  a com m un ity  w ith  a ll ra tio n a l actors. Because 

ove rcon fiden t actors m ay fa il to  fu lly  upd a te  th e ir be lie fs  g iven  new  in fo rm a tio n , over­

confidence m ay a c tu a lly  help d riv e  m ore e ffic ien t in fo rm a tio n  aggregation. A lth o u g h  

m ore e ffic ie n t aggregation w ill n o t preven t cascades, b y  d e lay ing  th e ir onset, i t  w ill 

re su lt in  an  increased p ro b a b ility  o f com m unities h e rd in g  a round  the  proper m anage­

m ent technology. C rea ting  in fo rm a tio n a l cam paigns o r re g u la to ry  in s titu tio n s  th a t 

take advantage o f th is  fact cou ld  decrease overa ll so c ia l losses.

4-7.2 F o rm a liz in g  Overconfidence

T he m ost s tra ig h tfo rw a rd  w ay to  fo rm a lize  overconfidence fo llow s B ernardo and  W elch 

(1999) w ho evaluate the im p a c t o f overconfident en trepreneurs in  an e v o lu tio n a ry  

m ode l o f firm  co m p e titio n . B y  a d o p tin g  a b it o f n o ta tio n  fro m  them  and w ith  th e  

core in s ig h t fro m  th e  cascade m ode l in  hand, we can beg in  to  untang le  th e  ro le  o f 

overconfidence in  decisions a b o u t ca tas trop h ic  risk .

L e t Sn be th e  num ber o f H  s igna ls less th e  num ber o f L  signals th a t can be in fe rre d  

by a ny  in d iv id u a l fro m  the  ac tion s o f the  firs t n  acto rs. Sn =  S^n _ ^  +  1  i f  everyone 

can in fe r th a t th e  n ^  ac to r’s s ig n a l was H , Sn =  — 1  i f  everyone can in fe r th a t

the  n tf l a c to r’s s igna l was L,  and  Sn =  5 (n _ i)  i f  the  n tfl in d iv id u a l’s signal ca n n o t be 

in fe rre d . In  the  ra tio n a l m odel above, an acto r adop ts i f  Sn >  1, w h ich in co rp o ra te s  

tw o cases. E ith e r S (n_ ^  >  0 a nd  the  n tfl in d iv id u a l observes H  o r S^n_ i^  >  2 a nd  th e  

n tfl in d iv id u a l observes L. In  th e  la tte r, th e  n ttx in d iv id u a l ignores her signal, fo llow s 

the  he rd , and we have a cascade. S ta ted  more genera lly, cascades among p e rfe c tly  

ra tio n a l acto rs w hen signal precis ions axe id en tica l, o ccu r w hen Sn =  ± 2. I f  |Sn | > 2 ,  

a cascade w ill occur w ith  c e rta in ty .
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T h e  n o ta tio n  provides a  ready-m ade w ay to  understand th e  dynam ics o f overcon­

fidence in  th is  decision s tru c tu re . R eca ll th a t overconfident in d iv id u a ls  be lieve th e ir 

ow n in fo rm a tio n  is b e tte r th a n  i t  a c tu a lly  is, by d e fin itio n . For a g iven s ig n a l q u a lity  

q, a n  overcon fiden t ac to r t h in k s th a t th e  a c tu a l q u a lity  is q >  q. As a re s u lt w hen he 

upda tes h is be lie fs about 6 , he w ill g ive too  m uch w eight to  h is  ow n p riv a te  in fo rm a ­

tio n  and  n o t enough w e igh t to  th e  p u b lic  in fo rm a tio n  fro m  game h is to ry . T he  three 

id e a l types are the  m averick w ho  ignores p u b lic  in fo rm a tio n  e n tire ly  (q <  q = 1 ), the 

ra tio n a l a c to r who takes accoun t o f b o th  (q =  q) , and w h a t m ig h t be considered an 

a c to r w ith  esteem problem s w ho ignores h is p riva te  in fo rm a tio n  in  lie u  o f w hatever 

p u b lic  in fo rm a tio n  is ava ilab le  {q >  q = 0 )

U n lik e  ra tio n a l actors w ho w ill fo llo w  th e  herd i f  |SVt| >  2, actors w ho are over­

co n fid e n t m ay no t fo llow  th e  h e rd  because th e y  th in k  th e ir  ow n p riv a te  in fo rm a tio n  

is s tro n g e r th a n  i t  a c tu a lly  is . G enerica lly , we can say th a t ove rcon fiden t acto rs w ill 

fo llo w  th e ir  ow n signa l i f  |S,̂ n _ r)  | <  k  and fo llo w  the he rd  i f  >  k, w here k

is a  c r it ic a l p o in t increasing m o n o to n ic a lly  w ith  q (B ernardo and W elch  1999). The 

basic in tu itio n  here is th a t as an a c to r is m ore and m ore ove rcon fiden t, he believes 

th a t h is  p riv a te  in fo rm a tio n  is in c re a s in g ly  b e tte r than  everyone else’s. M o re  p u b lic  

in fo rm a tio n  is requ ired  to  ou tw e igh  th e  overconfident a c to r’s p riv a te  s ig na l. As a 

re s u lt, i t  takes a longer sequence o f id e n tic a l actions to  overw helm  th e  a c to r’s p riva te  

in fo rm a tio n . A  ra tio n a l in d iv id u a l w ill herd i f  \Sn \ >  2  p recise ly because she is  aware 

th a t th e  q u a lity  o f her s ig n a l is  th e  same q u a lity  as the  acto rs who chose before  her. 

A n  ove rcon fiden t in d iv id u a l requ ires th a t Sn be greater in  o rde r fo r h im  to  fo llo w  

th e  he rd . M ore  generally, k  and  —k  w ill be absorb ing states re s u ltin g  in  cascades, as 

above (B e rna rdo  and W elch 1999).
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4-7 .3  A na lyz ing  the Im p lica tions

In tro d u c in g  overcon fiden t actors in to  the  m odel has one m a in  im p lica tio n . O vercon­

fidence delays th e  onset o f cascades and in  the  process a llow s m ore in fo rm a tio n  to  

be aggregated before h e rd ing  s ta rts . Cascades s t ill occur; however, because overcon­

fid e n t actors w ill n o t fo llo w  the  h e rd  when ra tio n a l acto rs w ou ld , they  a llow  th e ir  

p riv a te  signals to  be view ed by th e  com m unity. W h ile  cascades w ill arise even w ith  

overconfident actors, as th e  d ifference between and ± 2  increases, so too w ill the  

tim e  before a cascade occurs. H a v ing  overconfident actors in  the  sequence delays the  

onset o f a cascade, and as a resu lt, a llow s fo r a more e ffic ie n t process o f in fo rm a tio n  

aggregation.

R ecall th a t one p rob lem  w ith  in fo rm a tio n a l cascades fro m  a socia l p lanner p e r­

spective  is the  s tron g  p o s s ib ility  o f a bad cascade, in  w h ich  in d iv id u a ls  herd around  

an in a p p ro p ria te  m anagem ent technology. W ith  a no isy s igna l, the p ro b a b ility  o f 

a bad  cascade nears 50 percent. W h ile  the  cascade fram ew ork  helps exp la in  cross­

com m u n ity  he te rogene ity  w ith  respect to  ris k  behavior, fro m  a p o lic y  perspective, 

we should be concerned w ith  how  bad cascades can be avoided. A ga in , the m ode l 

h ig h lig h ts  the  cen tra l ro le  o f in fo rm a tio n  and in fo rm a tio n  in s titu tio n s .

4-7-4 Caveats

O verconfidence is a fa ir ly  robust fin d in g  fro m  behavio ra l econom ics. However, a p p ly ­

in g  the  fin d in g  in  a discussion o f cascades generally and n a tu ra l disaster s tra teg ies 

specifica lly , w a rran ts  a  few  caveats. F irs t, the  evidence presented in  the p revious 

chap te r d id  p rovide  p a rtic u la rly  s tro n g  supp o rt fo r the  ro le  o f overconfidence in  de­

cisions about d isaster ris k . Second, in  o rder fo r overconfidence to  delay the onset o f 

cascades and p rov ide  soc ia l benefits, a ll actors m ust know  w h ich  com m un ity m em bers
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axe ove rcon fiden t. For exam ple, i f  th e  fo u rth  ac to r views a gam e h is to ry  =  AAR., 

he o n ly  re lies on his ow n s igna l i f  he know s th a t the  th ird  a c to r is overconfident. 

W h ile  in  m any contexts th is  is  a reasonable assum ption, i t  is n o t clear how w e ll i t  

applies to  m anaging ca ta s tro p h ic  ris k . T h ird , overconfidence im p lies m istakes a t th e  

in d iv id u a l leve l. B y defin itio n , overconfident actors ignore ava ilab le  in fo rm a tio n  th a t 

is te c h n ic a lly  correct. As a re su lt, th e y  w ill make m ore m istakes than  ra tio n a l ac­

to rs, w h ich  is precise ly w h y  the re  is a socia l bene fit. F rom  an e vo lu tio n a ry  econom ics 

s ta n d p o in t, i t  is no t c lear overconfidence w ou ld  persist. S t ill,  the  po in t is a s im p le  

one: unde rs tan d ing  the  im p lic a tio n s  o f e m p irica l decis ion-m aking  on ra tio n a l a c to r 

m odels is  an im p o rta n t s tep  in  the  developm ent o f theory. However, each a p p lica tio n  

requires an in q u iry  in to  th e  reasonableness o f the  analysis.

4.8 Cascades and Catastrophic Risk

The discussion began w ith  an e m p irica l puzzle: com m unities fac ing  id en tica l o b je c tive  

risks respond w ith  rem arkab le  divergence w hen choosing r is k  m anagem ent stra teg ies. 

B y co m b in in g  fo rm a l ana lysis w ith  key e m p irica l find ings a b o u t the  way people eval­

uate ris k , a v ia b le  e xp la n a tio n  o f th is  heterogeneity was advanced. W hen faced w ith  

u n ce rta in  technologies and  im p e rfe c t p riva te  in fo rm a tio n , ra tio n a l actors w ill lo ok  to  

the  ac tion s  o f others as a w ay o f g a the ring  in fo rm a tio n . W hen  they do so, p riva te  

in fo rm a tio n  m ay fa il to  be e ffic ie n tly  aggregated and herd b e h a v io r can q u ick ly  re su lt. 

W hen th is  process takes place s im u ltaneously in  d iffe ren t com m unities w ith  the  same
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aggregate in fo rm a tio n , one group m a y  e x h ib it w idespread a d o p tio n  o f a risk  m anage­

m ent s tra te g y  and  the  o ther m ay e x h ib it w idespread re je c tio n . M oreover, th is  herd 

behavio r can be rem arkab ly pe rs is ten t, despite the poor in fo rm a tio n a l fo u n d a tio n .1®

The cascade m odel provides a p la u s ib le  and in tu itiv e ly  app ea ling  account o f g roup 

decis ion-m aking  th a t has been docum ented in  a w ide v a rie ty  o f contexts. T hough  

th e  case fo r th e  accuracy o f cascade m odels m ay be s tro n g  genera lly, in  the case o f 

ca tas troph ic  r is k , i t  is even stronger. E m p iric a l surveys have show n th a t in d iv id u a l 

decisions a b o u t m itig a tio n , hazard insurance, and o the r s e lf-p ro te c tive  behavior are 

o ften  s tro n g ly  in fluenced by the  ac tion s  o f friends o r ne ighbors fac ing  s im ila r choices. 

W hen faced w ith  la rge and am biguous risks, i t  is p e rfe c tly  ra tio n a l fo r in d iv id u a ls  to  

ga ther in fo rm a tio n  by  observing th e  choices o f others.

A t the sam e tim e , when actors use a v a ila b ility  as a h e u ris tic  to  fo rm  belie fs o r 

e x h ib it overconfidence, the aggregation  o f in fo rm a tio n  m ay be affected. The basic 

im p lic a tio n  o f th e  cascade m odel is th a t facto rs su p p o rtin g  th e  aggregation o f p riva te  

in fo rm a tio n  w ill he lp  cause good cascades and avoid bad cascades. O verconfidence 

is  one such fa c to r and loca l in s titu tio n s  th a t are able to  ta ke  advantage o f th is  fac t 

shou ld serve com m un ities b e tte r th a n  those th a t do n o t. B y  the  same token, fac­

to rs  th a t fu rth e r underm ine the process o f accurate in fo rm a tio n  aggregation, lik e  the  

a v a ila b ility  b ias, m ay push com m unities tow ard  non-m anag ing  herds.

19. Note th a t th is  is a debatable p o in t in  the lite ra ture . Scholars who developed the 
model o f in fo rm ationa l cascades argue th a t cascades are frag ile  because the in troduction  
o f any new p u b lic  in form ation can easily h a lt the cascade. I  w ould argue th a t new public 
in form ation competes w ith  existing p riva te  inform ation. I f  so, the new in form ation would 
have to  be q u ite  powerful to overwhelm  the anterior p robab ility , w hich when a cascade 
occurs is somewhere on the order o f 80-90%.
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In  each o f th e  ra tio n a l, biased, and overconfident cases, the  ro le  o f in fo rm a tio n  

in s titu tio n s  is im p o rta n t. C om m unities th a t have an e ffective  in f r as truc tu re  fo r in fo r­

m a tio n  transm ission  and aggregation shou ld  consisten tly  fa re  b e tte r in  dea ling  w ith  

d isaste r ris k  th a n  com m un ities th a t do n o t. W hen an in d iv id u a l fa ils  to  purchase in ­

surance and h is hom e is destroyed b y  a hu rricane , i t  is u n fo rtu n a te . Yet, when e n tire  

com m unities fa il to  m anage risk , the re  are fa r-reach ing  soc ia l ram ifica tion s , b o th  fo r 

o th e r c itizens and fo r th e  S tate. T h is  socia l re a lity , w h ich  is  best characterized n o t by 

in a c tio n , b u t by heterogeneous action , presents a com m on, b u t ra re ly  analyzed case 

fo r leg is la to rs. C h a p te r 6  asks how  th is  soc ia l re a lity  a ffects th e  decision-environm ent 

o f p o litic ia n s  try in g  to  fo rm u la te  po licy . T h e  chapter suggests heterogeneity in  the  

r is k  behavio r o f c itize n s  has clear constra in in g  im p lica tio n s  fo r p o litic ia n s  dev is ing  

in s titu tio n a l arrangem ents.

However, before tu rn in g  to  th e  in te ra c tio n  o f in s titu tio n a l choice and the p a tte rn s  

o f com m u n ity  b eh av io r th a t the d a ta  suggest, some e m p irica l te s tin g  o f the  cascade 

m ode l is requ ired . A lth o u g h  the  m o tiv a tio n  fo r ado p ting  the  m odel was d riv e n  by 

survey find ings, th e  m ode l’s accuracy canno t s im p ly be assumed. In  m ost a p p li­

ca tions o f the  cascade m odel, observed he rd  behavior is th e  s ta rtin g  p o in t and  the  

cascade m odel is one possible e xp lana tion . In  th is  case though , the  cascade m ode l 

was adopted because i t  was a parsim on ious and reasonable app ro x im a tion  o f th e  de­

c is ion  environm ent. A s a resu lt, we can de rive  p red ic tions from  the  m odel, devise 

an e m p irica l te s tin g  stra tegy, and o ffe r evidence about th e  m ode l’s accuracy in  the  

d isaste r con text. D eve lop ing  and im p le m e n tin g  an e m p irica l te s tin g  s tra tegy fo r  the  

cascade m odel are th e  core tasks fo r th e  fo llo w in g  chapter.
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T h e  previous ch a p te r e labo ra ted  a th e o re tica l m ode l o f in d iv id u a l choice about m an­

ag ing  n a tu ra l d isaste r risk . In  essence, th e  cascade m odel o f in d iv id u a l behavio r 

notes th a t ra tio n a l in d iv id u a ls  w ill o ften c lu s te r around an id e n tic a l, b u t p o te n tia lly  

su b -o p tim a l s tra te g y  fo r r is k  m anagem ent. Because the in fo rm a tio n a l content o f 

p u b lic ly  observable actions taken  by friends and neighbors w ill g e n e ra lly  ou tw e igh  

a ll b u t e xce p tio n a lly  good p riv a te  in fo rm a tio n , lo c a l herds can e as ily  resu lt in  th e  

m odel. C o gn itive  biases m ay exacerbate th e  challenges o f in fo rm a tio n  aggregation 

o r a c tu a lly  fa c ilita te  b e tte r socia l decis ion-m aking  by p reven ting  th e  onset o f cas­

cades. T h is  account provides an exp lana tion  o f w h y  we observe lo c a l hom ogeneity 

w ith  g loba l he te rogene ity  in  ris k  behavior. W h ile  th e  previous ch a p te r was a lm ost 

e n tire ly  th e o re tica l, geared tow ards m odel e xp o s itio n  and d e m on stra tion , the  task fo r  

th is  chap ter is m ore  e m p irica l. N a tu ra lly , b u ild in g  a com pelling case fo r the  cascade 

m ode l requires e m p iric a l te s tin g  despite th e  su b s ta n tia l challenges o f th is  tu rn .

T h e  e m p irica l challenges stem  la rge ly  fro m  tw o  sources. F irs t, i t  is easy to  m is­

in te rp re t the p re d ic tio n s  o f th e  m odel. C are and precision a b o u t w h a t the m ode l 

a c tu a lly  p red ic ts  is  c r itic a l. In  m ost ap p lica tio n s , th e  cascade fra m e w o rk  has been 

used to  offer a p o te n tia l e xp la n a tio n  o f herd  behavio r. The s ta rtin g  p o in t is an em ­

p ir ic a l phenom enon o f h e rd in g  in  a con text w here there is no appa ren t ra tiona le  o r 

b en e fit to  hom ogeneous behavio r. The cascade m ode l provides one p o te n tia l explana­

tio n , w h ich  has been app lied  q u ite  broad ly. However, in  the n a tu ra l d isaste r con tex t 

we s ta rt from  a s lig h tly  d iffe re n t p o in t o f d ep a rtu re . The e m p iric a l fin d in g  o f lo c a l 

hom ogeneity and g lo b a l he terogene ity  in  co m b in a tio n  w ith  p revious su rvey w ork sug­

gesting  th a t in d iv id u a ls  use friends and ne ighbors as in fo rm a tio n  sources, m o tiva ted  

th e  techno log ica l a d o p tio n  o r cascade m odel. T he  m odel p rovided a num ber o f h e lp fu l
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in s igh ts  and an  easy w ay to  fo rm a lize  th e  re la tio n sh ip  between h eu ris tics , cogn itive  

biases, and s tra te g ic  in te ra c tio n . Y e t, te s tin g  th e  accuracy o f th e  cascade m odel re­

quires some a d d itio n a l th e o re tica l w o rk . W e need to  develop p re d ic tio n s  above and 

beyond those th a t m o tiva te d  the  in it ia l a d o p tio n  o f th e  cascade m odel since a ny th ing  

else w ou ld  be ta u to lo g ic a l. As discussed in  g rea te r d e ta il below , th is  chap te r focuses 

on one p rim a ry  a d d itio n a l p re d ic tio n . T he  cascade m odel a c tu a lly  focuses on the  

leve l o f v a ria tio n  in  soc ia l behavior, ra th e r th a n  th e  (m ean) leve l o f behavio r. In  the  

ca tas trop h ic  r is k  co n te x t, th e  cascade m ode l p re d ic ts  th a t the  variance o f ris k  man­

agem ent b eh av io r shou ld  be low , b u t has ve ry  li t t le  to  say abou t w he the r th e  level o f 

insurance coverage (i.e . r is k  m anagem ent a c tiv ity )  shou ld  be h ig h  o r lo w  in  a given 

com m unity. T h is  is a tr ic k y  p o in t to  grasp, and indeed, i t  is re la tiv e ly  uncom m on to  

focus on va riance  in  m ost econom etric m odels. However, because the  cascade m odel 

has clear p re d ic tio n s  a b o u t variance, w h ile  o n ly  am biguous ones abou t th e  mean, a 

variance m ode l necessarily constitu tes th e  core o f th e  em p irica l te s tin g  s tra tegy.

T he  second challenge o f em p irica l te s tin g  stem s fro m  the n a tu re  o f th e  available 

da ta . A  firs t-b e s t s o lu tio n  w ou ld  re ly  on  in d iv id u a l level da ta  th a t cou ld  n o t on ly  

dem onstra te  g ro up -leve l hom ogeneity o r he rd ing , b u t also th a t the  in fo rm a tio n  sig­

n a lin g  ra tio n a le  was d riv in g  decisions. Id e a lly , we w o u ld  like  to  docum ent th e  process 

o f dec is ion -m aking  fro m  th is  s ta rtin g  p o in t, show ing th a t we e ith e r observe o r fa il 

to  observe th e  existence o f cascades across an e n tire  sam ple o f com m un ities, as in ­

d iv id u a ls  in  a  choice sequence act. O f course, such da ta  are v ir tu a lly  im possib le  to  

o b ta in  ou ts ide  o f a la b o ra to ry  context. A  second-best approach w ou ld  be to  w ork 

w ith  co m m u n ity  le ve l d a ta  on  risk  m anagem ent behavio r toge ther w ith  su rvey da ta  

th a t docum ented a cascade-like ra tio n a le  in  th e  responses o f p a rtic ip a n ts  in  some 

com m unities, b u t n o t in  o thers. Even i f  these d a ta  were availab le, surveys come w ith
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th e ir  ow n respective p itfa lls . P resum ably, there are  socia l incentives th a t discourage 

a d m ittin g  th a t fin a n c ia l decisions are driven so le ly  b y  th e  actions o f o thers, even if  

the re  is  a reasonable in fo rm a tio n a l ju s tific a tio n  fo r  such behavior. G e ttin g  respon­

dents to  a d m it to  a he rd ing  ra tio n a le  m igh t be d iffic u lt i f  n o t im possible. Even in  th is  

case then , we w ould  lik e ly  be d rive n  to  re ly  on aggregate pa tte rns o f socia l behavio r, 

w h ich  are essen tia lly  the  da ta  used in  th is  chap te r. T h is  chapter relies on co u n ty - 

leve l d a ta  on ris k  m anagem ent decisions, dem ographics, and n a tu ra l hazard losses. 

However, i t  is im p o rta n t to  keep in  m ind  th a t b o th  th is  chapter and the  p revious 

one are ro o te d  in  the  ins igh ts  o f previous survey w o rk  on hazard re la ted  behavio r. 

T he  survey fin d in gs from  previous w o rk  are w h a t m o tiva ted  the cascade m ode l in  

th e  f irs t place. The com m un ity -leve l da ta  c o n s titu te  a reasonable m idd le  g round  fo r 

fu rth e r te s tin g  the th e o re tica l fram ew ork. The question  then becomes w h a t types 

o f aggregate behavio ra l p a tte rn s  does the  cascade m ode l predict? The task  o f th is  

chap te r is b rie fly  to  c la rify  the  answer to  th is  question  and then tu rn  to  stra teg ies fo r 

e m p irica l te s ting .

5.1.1 S tructure  and O rganization

S ection  tw o  develops the  th e o re tica l im p lica tio ns  o f the  cascade m odel fo r p a tte rn s  

o f r is k  m anagem ent behavio r and id en tifies  a series o f em p irica l tests. Section th ree  

p rovides an exposition  o f the  s ta tis tic a l m ethodology requ ired to  perfo rm  these tests. 

T ho u g h  th e  m ethodology is n o t ove rly  com plicated, th e  na tu re  o f the  cascade h y p o th ­

esis requires em phasizing pa rts  o f regression equations o rd in a rily  ignored o r under­

em phasized. Section fo u r presents the  p rim a ry  fin d in g s  and discussion. F in a lly , sec­

tio n  five  h ig h lig h ts  the  weaknesses o f the  curren t ana lysis, notes rem a in ing  issues to  

be tre a te d  in  subsequent research, and provides an  eva lua tion  o f the cu rre n t evidence.
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5.2 Implications and Predictions

T h o u g h  th e  cascade m odel provides a h e lp fu l genera l in s ig h t abo u t th e  p o te n tia l 

m ic ro  leve l dynam ics o f m acro-level phenom ena, o ffe rin g  evidence th a t com m un ities 

are  a c tu a lly  he rd ing  requires m ore th a n  in tro d u c in g  a p laus ib le  m odel, no m a tte r how 

in te re s tin g  the  dynam ics. Precise p re d ic tio n s  need to  be id e n tifie d  and an a p p ro p ria te  

e m p iric a l te s tin g  s tra tegy devised.

T h e  in fo rm a tio n a l cascade m odel p re d ic ts  th a t com m unities w ill o fte n  he rd  around 

r is k  m anagem ent technologies on the  basis o f lit t le  a c tu a l in fo rm a tio n . Im p o rta n tly  

th o u g h , th e  m ode l has lit t le  to  say abou t w h e th e r com m unities w ill he rd  a roun d  h igh  

levels o f r is k  m anagem ent o r low  levels o f r is k  m anagem ent. In  the  s im p lifie d  fo rm  

e la b o ra te d  in  th e  previous chap ter, the  m ode l has e m p irica l im p lica tio n s  n o t so m uch 

fo r th e  leve l o f in tra -g ro u p  ris k  m anagem ent, b u t fo r the  level o f in tra -g ro u p  v a ria tio n  

in  r is k  m anagem ent th a t we should observe. T h a t is, the  cascade m ode l has o n ly  

w eak p re d ic tio n s  about the  mean level o f r is k  m anagem ent w ith in  com m u n ities, b u t 

s tro n g  p re d ic tio n s  about the variance o f ris k  m anagem ent w ith in  com m u n itie s . W here 

in fo rm a tio n a l cascades occur, variance shou ld  be low  because in d iv id u a ls  are  he rd ing  

a roun d  th e  same ris k  m anagement s tra tegy. M ost people are behaving in  the  same 

way, e ith e r b u y in g  hazard insurance o r n o t do ing  so. I f  cascades axe n o t o ccu rrin g  

th e n  th e re  shou ld  be larger variance in  th e  w ay in d iv id u a ls  respond, since bea ring  

c a ta s tro p h ic  r is k  w ill be u n a ttra c tiv e  to  some c itize ns and re la tiv e ly  a ttra c tiv e  to  

o the rs . A ll else being equal, in c lu d in g  th e  a c tu a l leve l o f ris k  exposure, we w ou ld  

expect low er levels o f in te rn a l com m un ity  variance w hen cascades are o c c u rrin g  th a n  

w hen the re  is no cascading.

T h is  is a clear p red ic tion , b u t te s tin g  requ ires some reference p o in t. W e need 

to  know  w hen cascades are m ore and less lik e ly  to  occur. T he key here is  th a t the
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u n d e rly in g  dynam ic  o f a cascade is in fo rm a tio n a l. Cascades a rise  because o f th e  w ay 

th a t in fo rm a tio n  is  gleaned from  th e  actions o f others. T h e  que s tion  th e n  is w ha t 

typ e  o f in fo rm a tio n a l environm ent is  m ore lik e ly  to  give rise  to  cascades. One way 

to  get a t th is  question  is to  re tu rn  to  th e  survey fin d in g  th a t m o tiv a te d  th e  in it ia l 

adop tion  o f the  cascade m odel. In d iv id u a ls  o fte n  look to  the  b e h a v io r o f th e ir  friends 

and neighbors as in fo rm a tio n a l cues a b o u t w hether they  sh o u ld  purchase hazard  in ­

surance o r invest in  o th e r ris k  m itig a tin g  measures (K u n re u th e r 1978). A  seem ingly 

robust fin d in g  fro m  econom ics, psychology', and sociology is th a t in d iv id u a ls  are m ore 

lik e ly  to  take in fo rm a tio n a l cues o f th is  so rt fro m  in d iv id u a ls  w ho  are lik e  them selves. 

A s a resu lt, the re  shou ld  be a clear lin k  between dem ographic hom ogene ity  w ith in  

a group o r co m m u n ity  and the  p ro p e n s ity  fo r herd behavio r. A s th e  leve l o f demo­

g raph ic  hom ogeneity increases, th e  in fo rm a tio n a l env ironm ent is m ore favorab le  to  

the  fo rm a tio n  o f cascades because— a ll else equal— there are m ore  s im ila r in d iv id u a ls  

fro m  w hich to  take  cues. B y  th is  lo g ic , in tra -co m m u n ity  dem og raph ic  hom ogeneity 

shou ld  be p o s itiv e ly  re la ted  to  the  existence o f cascades.

W ith  these tw o  observations in  hand , we can begin c ra ftin g  an e m p iric a l te s t. 

I f  dem ographic hom ogeneity is p o s itiv e ly  associated w ith  th e  existence o f cascades, 

and the  existence o f cascades shou ld  be associated w ith  low  levels o f ris k  m anagem ent 

variance, then  th e  variance o f ris k  m anagem ent behavior shou ld  be a p o s itive  fu n c tio n  

o f th e  level o f dem ographic hom ogeneity. As dem ographic hom ogene ity  increases, 

cascades are m ore lik e ly  to  occur, and  as a resu lt variance shou ld  be low er. T he 

variance based lo g ic  a llow s fo r s tra ig h tfo rw a rd  te s tin g  and has a t least an in tu itiv e  

appeal.
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5.3 Methodology

A s i t  tu rn s  o u t, m o d e lin g  th e  variance ra th e r th a n  th e  mean is re la tiv e ly  s tra ig h tfo r­

w ard  in  the  lik e lih o o d  fram ew ork  o f s ta tis tic a l in fe rence  (K in g  1989). To fo rm u la te  

th e  m odel, we proceed as we o rd in a rily  w ould, f irs t spec ify ing  a stochastic com ponent 

and then  sp e c ify in g  sys tem a tic  com ponents fo r th e  m ean as w e ll as the  variance. For 

the  sake o f illu s tra tio n , I  re ly  on  a no rm a l d is tr ib u tio n :

~  /N o rm a lilJiI P i? ) (5-1)

M ost regression m odels s im p ly  v iew  the  variance com ponent as a nuisance param e­

te r, estim ated o n ly  because th e  researcher is in te res ted  in  some o th e r param eter lik e

the  mean o r regression coeffic ients (K in g  1989). F o r exam ple, when specify ing  the

system atic  com ponent, we o fte n  set

Hi =  f ( X t/3) (5 .2 )

w h ile  leaving th e  variance  constan t: erf =  o~. T h e  expecta tion  o f the  dependent 

va riab le  is a fu n c tio n  o f a set o f exp lana to ry  variab les (X ) . The task then  is s im p ly  

to  estim ate  th e  re la tio n s h ip  between those e xp la n a to ry  variables and th e  mean, w h ich  

u su a lly  looks som e th in g  lik e

Pi =  Po +  P i X i  +  P2X9  (5-3)

However, fro m  a lik e lih o o d  perspective  there is n o th in g  d is tin c tive  abou t one param ­

e te r o f a d is tr ib u tio n  as opposed to  ano ther. For th a t m a tte r, the  same is tru e  fro m  a
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Bayesian perspective. T ho ugh  the variance is o fte n  an a n c illa ry  o r nuisance param e­

te r, in  m any cases i t  has substantive  im p o rta n ce  and som etim es i t  is  o f more in te re s t 

th a n  th e  mean pa ram e te r (K in g  1989, 6 6 ). B o th  th e  mean (/j-i) and th e  variance (erf) 

are ju s t param eters th a t can be estim ated w ith  exa c tly  the  same m ethods as long  as 

the re  is adequate d a ta . As K in g  notes, “ [i]ndeed, b u ild in g  a lik e lih o o d  fu n c tio n  w ith  

any num ber o f param eters is easy m a th em a tica lly , and, i f  su ffic ie n t d a ta  exist, is sta­

t is tic a lly  unp ro b lem a tic  as w e ll”  (K in g  1989, 6 6 ). W e can s im p ly  specify  a system atic  

com ponent fo r the  variance:

4 = g ( Z , 7 ) (5 .4 )

w here the  set o f exogenous variables Z  m ay o r m ay no t in c lu d e  th e  X  variables in  

the  fu n c tio n  fo r the  m ean, and estim ate th e  equ a tion  d ire c tly  b y  m axim um  lik e lih o o d  

m ethods. The m odel now  has two system a tic  com ponents, a m ean and a variance 

fu n c tio n . However, in  se lecting the fu n c tio n a l fo rm  fo r <?(-), we requ ire  a fu n c tio n  

th a t is s tr ic tly  non-nega tive  since variance can never be negative . O ne such fo rm  is

a f  =  exp(ao +  a Z u  4- o i ^ i ) (5-5)

in  w h ich  case we have specified the variance as a fun c tio n  o f a constant and tw o  

exp la n a to ry  variab les, and where the exp (-) fu n c tio n  is used so th a t the  variance is 

never negative (B rehm  and G ronke 2001). T h is  poses no prob lem s fo r es tim a tion , 

b u t does requ ire  p o s t-e s tim a tio n  processing o f the  regression coe ffic ien ts . 1 In  th e  

fo llo w in g  discussion, th e  variance is param eterized  by in tra -c o m m u n ity  dem ographic 

hom ogeneity. For exam ple, Z \  is the leve l o f ra c ia l hom ogeneity in  th e  coun ty w h ile  Z<± 

is th e  leve l o f econom ic hom ogeneity. In  th is  way, we can use dem ographic measures

1. For a more sophisticated and extended discussion of estim ating variance functions, 
see D avidian and C a rro ll (1987).
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as in d ic a to rs  o f th e  like lih o o d  o f cascades, and then  a tte m p t to  p red ic t the  leve l o f 

variance fro m  th e  in d ica to rs .

To e s tim a te  th e  general m odel, we have to  spec ify  a  pa ram e te riza tion  fo r b o th  

the  m ean and  th e  variance. As crude in d ica to rs  o f hom ogeneity, I  re ly  on census 

variab les th a t sum m arize facto rs lik e  ra c ia l m ake-up and econom ic d ive rs ity . 2  T h o u g h  

im pe rfec t, these measures o f hom ogene ity  seem to  be re la tiv e ly  robust and cap tu re  

an im p o rta n t in tu itio n  about th e  co n d itio n s  under w h ich  in fo rm a tio n a l cascades axe 

m ost lik e ly  to  arise. T he  dependent va riab le  in  the  e q u a tio n  fo r the m ean is th e  

num ber o f flo o d  insurance po lic ies p e r household purchased in  the  coun ty d u rin g  the  

year o f obse rva tion . T he  mean is a fu n c tio n  o f the  leve l o f flo o d  losses, educa tion , 

m edian incom e and, in d ica to rs  o f ra c ia l m ake-up in c lu d e d  to  te s t the  p o s s ib ility  th a t 

d iffe re n t econom ic o r ra c ia l groups respond to  ris k  d iffe re n tly  fo r reasons discussed 

below . A g a in , th o u g h  the  equa tion  fo r  the  mean is u s u a lly  o f p rim a ry  in te re s t fo r 

scholars, th e  cascade m odel has no s tro n g  p red ic tions a b o u t the  absolute leve l o f 

ris k  m anagem ent behavio r in  a com m un ity . I t  p red ic ts  o n ly  th a t in tra -c o m m u n ity  

variance shou ld  be low er when cascades arise. W h ile  I  present the find ings fo r the  

m ean eq u a tio n , i t  is th e  variance fin d in g s  th a t are em phasized.

5.3.1 E s tim a tion

The paper takes tw o  approaches to  e s tim a tio n . F irs t, b o th  th e  variance and m ean 

equations can be estim a ted  d ire c tly  using m axim um  lik e lih o o d  m ethods, as no ted  

above. Second, M a rko v  C ha in  M on te  C a rlo  (M C M C ) m ethods can be used fo r pa­

ram e te r e s tim a tio n  as w e ll. M C M C  m ethods have received increasing a tte n tio n  n o t

2. A  num ber o f d iffe rent indicators o f homogeneity were attem pted. No param eterization 
changed the results substantia lly.
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ju s t in  p o lit ic a l science, b u t th ro u g h o u t th e  socia l sciences as th e y  take  advantage o f 

the  recent ga ins in  com pu tin g  pow er, m ak ing  ve ry  d iffic u lt h ig h e r d im ension p ro b ­

lems tra c ta b le . M y  own e xp o s itio n  draw s he a v ily  on Jackm an (2000a) and Jackm an 

(2000b). W h ile  a fu ll e xp o s itio n  o f M C M C  m ethods is beyond th e  scope o f th is  chap­

te r, I  do w a n t to  exp la in  some basic features o f th e  m ethod and  c la r ify  where M C M C  

d iffers fro m  M LE.**

B o th  lik e lih o o d  and M C M C  m ethods re ly  on p ro b a b ility  m odels to  lin k  observed 

da ta  y  w ith  unknow n param eters 0  v ia  some p ro b a b ility  m ode l th a t the  researcher 

e ith e r know s o r posits. G enerica lly , we u su a lly  w rite  such m odels as y / ( y \ 0 ) and 

perhaps th e  m ost com m on exam ple is  no rm a l d a ta : yL ~  iV ( / i,  cr2), Vz’ =  i, 2 ,..., n . 

W hen n  is rep laced w ith  a sys tem a tic  com ponent (x^/3) the  m ode l is s im p ly  o rd in a ry  

least squares regression. T he lik e lih o o d  fu n c tio n  sum m arizes th e  in fo rm a tio n  a bo u t 

0, ou r param eters o f in te res t, in  y , th e  d a ta  th a t we have observed. B y  re ly in g  on 

measures o f th e  shape o f th e  lik e lih o o d  fu n c tio n , we can m ake s ta tis tic a l inferences 

abou t th e  va riou s  param eters in  w h ich  we are in terested. P ro b a b ly  th e  m ost com m on 

inference we w a n t to  make is a b o u t w he the r th e  re la tio nsh ip  betw een the dependent 

variab le  and  one o f the  independent variab les is s ig n ifica n tly  d iffe re n t th a n  zero, b u t 

o f course th e re  are m any o th e r hypotheses th a t cou ld  be tested , and the  like lih o o d  

fram ew ork p rov ides an e xce p tio n a lly  pow erfu l and flex ib le  w ay to  do so.

B o th  fre q u e n tis ts  who use lik e lih o o d  m ethods and Bayesians, w ho were early advo­

cates o f M C M C  m ethods, re ly  h e a v ily  on th e  lik e lih o o d  fu n c tio n  fo r m aking  s ta tis tic a l 

inferences. H ow ever, whereas fre q u e n tis ts  re ly  on characte riza tions o f the  like lih o o d  

fu n c tio n  fo r in ference, Bayesians w an t to  evaluate features o f th e  pos te rio r d is tr ib u ­

tio n  o f th e  pa ram e te r vecto r (0 ). To see the  re la tio nsh ip  betw een a like lih o o d  and

3. For those w ith o u t m ethodological interests, the follow ing discussion can be skipped 
w ithou t a s ign ifican t loss o f coherence.
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a Bayesian se tup , no te  th a t Bayes’ ru le  can be w ritte n  to  characterize  the p o s te rio r 

density, p (0 \y )  as p{0 \y )  oc p(Q)C(6 \y ).  T h is  is the Bayesian m an tra : the  poste ­

r io r  is p ro p o rtio n a l to  the  p rio r tim es the  lik e lih o o d . W hen th e  p rio r is d iffuse, th e  

like lih o o d  fu n c tio n  dom in ates, and M L  and Bayesian param eter estim ates converge. 

For exam ple, th e  param eter vector m ig h t co n ta in  a regression coeffic ient in  a least 

squares regression m odel. W hereas th e  fre q u e n tis t w ould present the  p o in t e s tim a te  

w h ich  its e lf is th e  re su lt o f a d ire c t (u su a lly  ite ra te d ) m a x im iza tio n  a lgo rith m , and  

a standard  e rro r (u su a lly  draw n fro m  an assum ption o f a sym p to tic  n o rm a lity ), th e  

Bayesian w ou ld  characterize  the shape o f the  p o s te rio r d is tr ib u tio n  fo r the coe ffic ien t. 

Today, usua lly  th e  m ethod  by w h ich  th e  p o s te rio r d is tr ib u tio n  is  id e n tifie d  is v ia  th e  

s im u la tio n  m ethods o f M C M C .

T he  basic in tu itio n  o f M C M C  is  th a t we can d iv ide  ou r d a ta  in to  th ings th a t 

we can observe (e.g. th e  given re a liz a tio n  o f th e  data) and th in g s  th a t we cann o t 

observe (genera lly  param eters or m issing  d a ta ). B y  specify ing  a jo in t d is tr ib u tio n  o f 

a ll the  “s tu ff”  in  th e  m odel, we can express any param eter o f in te re s t as a c o n d itio n a l 

d is tr ib u tio n  on th e  da ta  and a ll the o th e r param eters except th e  one o f in te rest. U s ing  

th e  in fo rm a tio n  we do have, we can fo rm  a te m p o ra ry  estim ate fo r th e  given param eter 

and then  express the  nex t param eter c o n d itio n a l on a ll the o th e r s tu ff in  the  m ode l 

p lus ou r new estim a te  fo r the firs t pa ram eter. A fte r a ll the  o th e r param eters have 

been updated, we can tu rn  back to  th e  o rig in a l param eter o f in te re s t and fo rm  a 

successively b e tte r approx im a tion . A s described, th is  is a generic ite ra tiv e  procedure. 

M C M C  m ethods generate a sample o f pa ram ete r estim ates a t each ite ra tio n  fro m  th e  

app ro p ria te  p ro b a b ility  d is trib u tio n  (Jackm an 2000b).

T he  M C M C  sequence w ill converge to  th e  poste rio r d is tr ib u tio n  under fa ir ly  gen­

e ra l cond itions, and  th e  key here is th a t the re  is no im p o rta n t d is tin c tio n  betw een
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param eters like  regression coe ffic ien ts, nuisance param eters, o r even m iss in g  d a ta . A ll 

these param eters are ju s t non-observed “s tu ff,”  w h ich  can be stacked in to  a vecto r 

0.  O nce th e  re la tio n sh ip  betw een th e  observed and un-observed d a ta  has been spec­

ifie d , m ost app lica tions proceed by re ly in g  on the  G ibbs sam pler. G ib b s  sam pling  

essen tia lly  p a rtitio n s  the  ve c to r 0  in to  subvectors 0  =  (0 i , 0 2 > —i ^d)- expressing the 

fu ll jo in t  p o s te rio r density  fo r  0  as series o f co n d itio n a l (low er d im ensiona l) densities. 

T he  sam p ling  scheme is described b y  Jackm an (2000b):

Ite ra tio n  t  o f the  G ibbs sam pler s ta rts  w ith  0  =  ( 0 ^ , 0 ^ ,  . . . , 0 ^ )  and 

m akes th e  tra n s itio n  to  0 t̂ + >̂ v ia  the  fo llo w in g  scheme:

1 . Sam ple 0 fro m  p ( 0 1 \ 0 ^ > 0 ^ , —, 0 ^ ,  Y )

2. Sam ple 0%+ l)  fro m  p{02 +1) , ..., 0 ^ \  Y )

d. Sam ple 0%+1) fro m  p (0 d\0 ^ + 1 \ 0 ^ +1\  ..., 0 ^ \ y )

T h e  sequence o f sam pled vectors from  th is  scheme form s a M arkov C h a in , w h ich  

converges to  th e  ta rg e t p o s te rio r dens ity  as the  num ber o f samples approaches to  

in fin ity  (Jackm an 2000b). W e can then  store the sam ples and use various s ta tis tic s  to  

sum m arize th e  sequence fo r th e  purpose o f inference. A ll th is  can be a b it  confusing, 

b u t essen tia lly  we proceed s im p ly  by  w ritin g  dow n th e  p ro b a b ility  m ode l ( ju s t as we 

w ou ld  in  a like lih o o d  fram ew ork), choosing some s ta rtin g  values fo r th e  s im u la tio n  

w h ich  in  th is  case w ill be a rb itra ry  and vague (i.e . d iffu se  o r u n in fo rm a tiv e  p rio rs ), 

le t the  sam p ling  a lg o rith m  ru n  fo r a series o f ite ra tio n s , check the  sequence fo r con­

vergence using  various d iagnostics, and then  characterize  th e  poste rio r d is tr ib u tio n  o f 

the  pa ram ete r vecto r fo r s ta tis tic a l inference. The M on te  C a rlo  p rin c ip le  te lls  us th a t 

as lo ng  as we are w illin g  to  d ra w  enough samples, we can o b ta in  an a rb itra r ily  precise
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estim a te  o f th e  p o s te rio r d is tr ib u tio n  (Jackm an 2000a). S u b je c t to  some lim ita tio n s  

on co m p u tin g  pow er and  th e  researcher’s pa tience , we can ga in  estim ates w ith  h ig h ly  

desirab le  p rope rties.

F o r those w ho fin d  them selves unco m fo rtab le  w ith  th is  m ethod, re c a ll th a t the  

M C M C  and  M L E  estim ates w ill converge fo r  re la tiv e ly  s im p le  problem s. H ow ever, 

fo r d iff ic u lt problem s w ith  w h ich  M L E  has tro u b le , M C M C  w ill o ften proceed w ith ­

o u t d iffic u lty . N ote also th e  fle x ib ility . M C M C  m ethods tre a t any com ponent o f the  

pa ram e te r vecto r id e n tic a lly . The given pa ram e te r, w h e th e r i t  is a regression coef­

fic ie n t, a m ean param eter, a variance pa ram ete r, o r any o th e r param eter o f a g iven 

d is tr ib u tio n  we m ig h t specify, is  re-expressed c o n d itio n a lly  on the  o th e r param eters 

in  th e  vecto r, and a sam ple is draw n fo r th e  g iven  ite ra tio n . In  the  same w ay th a t we 

estim a te  regression coe ffic ien ts  fo r the m ean effects we can estim ate coe ffic ien ts  fo r 

the  variance effects . 4

In  th e  con text o f th is  paper, the  bene fit o f th e  M C M C  m e thod  is th re e -fo ld . F irs t, 

i t  p rovides a second-check on the  d ire c t m a x im iz a tio n  estim ates. V a riance  m odels 

can be unstab le  and d ire c t m ax im iza tion  a lg o rith m s  can som etim es s trug g le . M C M C  

provides a check on th e  lik e lih o o d  estim ates. Second, i t  a llow s us to  o b ta in  confidence 

in te rva ls  fo r ou r coe ffic ie n t estim ates w ith o u t recourse to  hero ic assum ptions a b o u t 

a sym p to tic  cond itions. T h ird , m aking use o f th e  G ibbs sam pler a llow s fo r v is u a l 

in sp e c tio n  o f the  sam p ling  sequence and th u s  m akes fo r easier v is u a liz a tio n  o f th e  

u n d e rly in g  s ta tis tic a l m achinery. W hereas th e  p resen ta tio n  o f a coe ffic ien t es tim a te  

and a s tanda rd  e rro r conveys key in fo rm a tio n , m uch d a ta  is also lo s t. 5  F in a lly , as

4. T h is is not a d is tin c tio n  between like lihood  and Bayesian analysis, bu t the m achinery 
o f M C M C  makes th is  somewhat more transparent.

5. In  tru th , th is  is a c ritic ism  o f common presentation o f s ta tis tica l findings, ra th e r than 
o f like lihood  per se, bu t nonetheless M CM C forces us to  be more exp lic it in  the presentation 
o f findings.
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M C M C  m ethods become m ore com m on and p rom inen t in  th e  social sciences, be ing 

ab le  to  com pare estim ates and fin d in g s using d iffe re n t s ta tis tic a l fram ew orks and 

techn iques provides a check fo r robustness and can he lp  in fo rm  fu tu re  w o rk . B o th  

th e  M L  and  M C M C  estim ates are  presented . 6

5.3.2 Data

T h e  d a ta  are coun ty  level observa tions fo r 1990.7 Each observation con ta ins the  

num be r o f flo o d  insurance po lic ies purchased d u rin g  th e  year, an estim ate o f flo o d  

re la te d  losses, and a series o f dem ographic variables in d ic a tin g  education, econom ic 

and  ra c ia l d ive rs ity , the  num ber o f households in  th e  county, and the  num ber o f 

b u ild in g  p e rm its  fo r new co n s tru c tio n  issued. The flo o d  re la te d  data  were p ro v id e d  by 

th e  Federa l Insurance A d m in is tra tio n  a t the  Federal Em ergency M anagem ent A gency 

(F E M A ), w h ile  th e  dem ographic variab les were d raw n fro m  census da ta .8

5.3.2.1 Measures

A s measures o f in tra -co m m u n ity  hom ogeneity, I  re ly  on tw o  fa ir ly  crude, b u t com­

m o n ly  used measures th a t em phasize econom ic and ra c ia l va ria tio n . The idea is to  

ca p tu re  th e  degree o f s im ila rity  o r difference th a t exists am ong the in d iv id u a ls  in  a 

g iven  com m u n ity . A re  the  in d iv id u a ls  p redom inan tly  s im ila r to  each o ther o r is the re

6 . S im ulations were performed using W inBUGS, version 1.3 (Spiegelhalter, Thomas, 
Best, and G ilks 2000).

7. The m odel was estimated using data fo r both 1990 and 1997. The results were largely 
s im ila r fo r each year. O nly the results fo r 1990 are discussed herein. Technically, a pooled 
cross section tim e  series approach is feasible w ith  these data, b u t there are some add itiona l 
m ethodological challenges associated w ith  such an approach. Future work is planned to 
tre a t these issues d irectly.

8 . The census data  are contained in  the USA Counties CD -R O M  distributed by the U.S. 
Departm ent o f the Census.
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a w ide range o f types? I f  they  are p re d o m in a n tly  s im ila r, th e n  the  env ironm ent is 

rip e  fo r cascades to  rise. I f  th e y  are la rg e ly  dissim ilar, i t  is  n o t th a t cascades cam 

never arise, b u t th a t the  in fo rm a tio n a l environm ent is m ore  ho s tile  to  th e ir presence. 

T he in d ic a to r o f econom ic he terogene ity is ca lcu la ted  as th e  ra tio  o f mean household 

incom e to  m ed ian  household incom e in  th e  county.® T h e  measure is n o t p e rfe c t, 

b u t i t  does ca p tu re  th e  degree o f spread in  the  d is tr ib u tio n . T he rac ia l hom ogeneity 

measure is g iven  by:

* * — ( ! - £ , $ )  (S.6 )

where p j  is th e  p ro p o rtio n  o f the  co u n ty  p o p u la tio n  m ade up  o f a given ra c ia l g roup  

and j  : {W h ite , B lack, Asian, A m erican  In d ia n , O th e r} acco rd ing  to  the 1990 census 

categories . 1 0  B ear in  m ind  th a t the re  is  no th e o re tica l fram ew ork  on the ta b le  th a t 

suggests race o r incom e should p re d ic t r is k  m anagem ent behav io r. Though one cou ld  

conceivable c o n s tru c t such a theo ry—  perhaps m ore p la u s ib ly  fo r incom e th a n  fo r 

race— I  have no such theory in  m in d. T h e  the o re tica l m ode l under cons ide ra tion  

p red icts a lin k  betw een com m unity hom ogeneity and a p ro p e n s ity  fo r in fo rm a tio n a l 

cascades.

A t th is  p o in t, I  w an t to  a n tic ip a te  a q u ite  reasonable ob je c tio n . M a in ly , i f  d if­

ferent ra c ia l groups always manage r is k  d iffe re n tly , then  th e  com m un ity  hom ogeneity 

in d ica to r w ill be associated w ith  decreased variance, b u t o n ly  because d iffe re n t ra c ia l

9. An a lte rna tive  form ulation o f economic heterogeneity uses g in i coefficients to  sum ma­
rize varia tion. B o th  measures capture the same in tu itio n ; however, the ra tio  o f mean to  
median income is s lig h tly  more in tu itive  and fam ilia r to  readers outside o f economics, so I 
re ly on it  herein.

10. Note th a t in  the 1990 census, Hispanic remained a classification o f “o rig in ”  ra the r 
than race. T h is  w ill change in  the 2000 census. As a result, the  racia l homogeneity measure 
is not w ith o u t its  problems. However, i t  remains the standard measure in  the lite ra tu re .
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groups respond  to  ca ta s tro p h ic  risk  d iffe re n tly . A n  increased variance w ill be ob­

served, b u t o n ly  as an a rtifa c t o f the re a lity  th a t d iffe ren t econom ic o r rac ia l groups 

respond to  r is k  d iffe re n tly . T he  crux o f th is  o b je c tio n  is th a t we m ig h t observe th e  

p red ic ted  variance re la tio n sh ip , b u t n o t fo r  th e  reason I  have offered. T h is  is, o f 

course, e n tire ly  possible, b u t i f  the o b je c tio n  is correct, i t  im p lie s  th a t we shou ld  

observe d ire c t effects o f th e  p ro p o rtio n  o f d iffe re n t rac ia l groups in  counties on th e  

mean le ve l o f r is k  m anagem ent behavior. T h a t is, we should fin d  evidence o f a d ire c t 

re la tio n sh ip  between race and ris k  m anagem ent. As an e m p iric a l m a tte r, th is  tu rn s  

o u t n o t to  be th e  case. W h ile  rac ia l hom ogene ity  does y ie ld  decreased variance, the re  

is no s ta tis tic a lly  s ig n ifica n t re la tio n sh ip  betwreen race and th e  leve l o f ris k  m anage­

m en t. 1 1  T hu s , the  fin d in g cannot be exp la ined  away by the assertion  th a t d iffe re n t 

ra c ia l groups have a p ro p e n s ity  to  respond to  r is k  d iffe ren tly .

T he  e q u a tio n  fo r the  m ean level o f r is k  m anagem ent a c tiv ity  is  specified using  a 

m ix tu re  o f econom ic and dem ographic d a ta . A s in  chapter 3, one question is w h e th e r 

the  leve l o f r is k  exposure is associated w ith  increased investm ent in  ris k  m anagem ent. 

A t th e  s ta te  leve l, a c lear association was id e n tifie d . The coun ty-le ve l da ta  o ffe r 

a fu rth e r w ay to  te s t th a t association a t a  low er level o f ana lys is . U n fo rtu n a te ly , 

i t  is fa r m ore cha lleng ing  to  recover th e  flow s o f Federal d isas te r re lie f figures to  

specific coun ties and m u n ic ip a litie s . As a re su lt using d isaste r re lie f expenditures 

as an in d ic a to r o f h is to ric a l r is k  is n o t possib le . However, whereas figures on flo o d  

losses w ere q u ite  no isy a t the  sta te  leve l, th e  coun ty level d a ta  on flo o d  losses are 

s u b s ta n tia lly  b e tte r. Thus, figures on co u n ty  le ve l flood  losses can be used as a rough  

in d ic a to r o f r is k  exposure. In  a d d itio n  to  th e  expected p o s itive  re la tio n sh ip  between 

flo o d  losses and the  num ber o f flood insurance  policies purchased, th e  coun ty-leve l

11. I  re tu rn  to  th is  po in t more fu lly  a t the in  the discussion o f the  m ain findings.
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d a ta  also a llow  fo r  m ore d ire c t tests o f hypotheses about econom ic w e ll-be ing  a nd  th e  

p ro p e n s ity  to  insu re . A  num ber o f p rev io us  studies have fo u n d  th a t incom e le ve l is 

p o s itiv e ly  associated w ith  the  p ro p e n s ity  to  insure. Because low -incom e p o p u la tio n s  

are lik e ly  to  have less disposable incom e in  th e  curren t p e rio d , th e y  m ay be less 

w illin g  to  invest in  insurance in s tru m e n ts  whose payoff is u n ce rta in . I  w ou ld  suggest 

th a t the re  are reasonable th e o re tica l reasons to  p re d ic t e ith e r a p o s itiv e  o r a nega tive  

re la tio n sh ip  on th is  p o in t. W h ile  w e a lth y  in d iv id u a ls  have m ore disposable incom e, 

th e y  are also b e tte r s itu a te d  to  se lf-in su re  and bear the ris k  o f fu tu re  losses, ra th e r 

th a n  paying  a p re m iu m  to  avoid th e m . Because no the o re tica l fram ew ork  deve loped 

in  th is  p ro je c t p rov ides s trong  p re d ic tio n s  one w ay o r the o th e r on th is  issue, I  a b s ta in  

fro m  o ffe ring  a s tro n g  p re d ic tio n  b u t present th e  results nonetheless. F in a lly , to  ru le  

o u t th e  p o s s ib ility  th a t consistent d iffe rences in  ris k  m anagem ent behavio r across 

ra c ia l groups is d r iv in g  th e  variance equ a tio n , I  include in d ica to rs  o f the  p ro p o rtio n  

o f th e  coun ty  p o p u la tio n  made up o f each o f th e  census ra c ia l ca tegories . 1 2  T ho u g h  

th e  m ean equa tion  is n o t m y p rim a ry  in te re s t, th e  find ings m ay be o f some relevance 

fo r po licym akers o r academ ics.

5.3 .3  Sum m ary

B efore tu rn in g  to  the  e m p irica l fin d in g s , i t  is w o rth  pausing to  be clear a b o u t the  

hypotheses. T he  ce n tra l hypothesis is  th a t th e  leve l o f in tra -g ro u p  hom ogeneity w ill 

be nega tive ly  re la te d  to  the  variance o f in tra -g ro u p  ris k  m anagem ent behavio r. W hen  

cascades occur th e re  w ill be less v a ria tio n  because in d iv id u a ls  w ill te n d  to  herd  a roun d  

a s ing le  level o r ty p e  o f a c tiv ity . In fo rm a tio n a l cond itions th a t fa vo r the  fo rm a tio n

12. To avoid co llinearity , the “other”  and “Am erican Indian” category axe excluded from  
the  model.
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o f cascades should be associated w ith  low er levels o f in tra -co m m u n ity  variance. T he  

ana lysis adopts measures o f econom ic and ra c ia l hom ogeneity as in d ic a to rs  o f in fo r­

m a tio n a l cond itions. Because in d iv id u a ls  te n d  to  re ly  on in fo rm a tio n a l cues fro m  

people w ho are sim ila r to  them selves, as th e  s im ila r ity  o f a group increases, so to o  

does the  p ropensity  fo r cascades to  arise, a ll else being equal.

5.4 Findings and Discussion

T h e  m axim um  like lih o o d  and  M C M C  estim ates o f the  variance m odel are presented in  

Tab le  5.1. The dependent va ria b le  is the num ber o f flood  insurance po lic ies  purchased 

in  th e  coun ty  per household . 1 3  M axim um  lik e lih o o d  estim ates are presented on th e  

le ft hand side w h ile  th e  M C M C  estim ates are  presented on the  r ig h t hand  side o f th e  

ta b le . T he  key find ings are fo u n d  in  the  variance equation.

T he  tw o  exogenous variab les are the in d ic a to rs  o f in tra -co m m u n ity  hom ogeneity. 

As th e  indices rise, th e y  in d ic a te  in creas ing ly  homogeneous cond ition s  in  th e  com m u­

n ity . B o th  the measures are bounded b y  zero and negative one. W hen th e  com m u n ity  

is re la tiv e ly  ra c ia lly  hom ogenous, consisting  a lm ost exclusive ly o f a s ing le  race, the  

m easure tends tow ards zero and as the leve l o f ra c ia l d ive rs ity  increases th e  measure 

tends tow ards —1 . T he  same is tru e  o f the  in d ic a to r o f econom ic hom ogeneity. T he 

econom ic hom ogeneity in d ic a to r decreases as th e  level o f econom ic d iv e rs ity  rises . 1 4

13. The model could be form ulated using per cap ita  flood insurance policies, per household 
flood insurance policies, a logged version o f e ithe r o f these two indicators, o r sim ply by 
includ ing  the raw number o f flood insurance policies purchased on the left- hand side of 
the regression equation and using the number o f households as an independent variable. 
Each o f these specifications was attem pted, and though natu ra lly  the size o f the coefficients 
changed, neither s ta tis tica l significance nor the substantive in te rp re ta tion  were altered.

14. N ote tha t these measures axe usually ind ica tors o f heterogeneity ra th e r than homo­
geneity and are bounded by the  [0,1] in terva l, ra ther than the [0, —1] in te rva l. For the
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W e are in te rested  in  th e  effect on variance as th e  measures increase tow ards the  ho ­

m ogenous end o f th e  spectrum . B o th  th e  in d ica to rs  o f dem ograph ic hom ogeneity are  

negative and s ta tis tic a lly  s ig n ific a n t in  th e  variance p o rtio n  o f th e  m odel ju s t as th e  

cascade fram ew ork p red ic ts . A s th e  leve l o f com m un ity  hom ogene ity  increases, th e  

variance o f ris k  m anagem ent b eh av io r decreases. M ore hom ogeneous com m unities are 

associated w ith  less variance in  th e  w ay th a t in d iv id u a ls  m anage d isaste r risk . T hu s , 

as in fo rm a tio n a l cond ition s  g row  increa s ing ly  favorable to  th e  fo rm a tio n  o f cascades, 

the  v a ria b ility  o f ris k  m anagem ent decisions shou ld  and does in  fa c t decrease.

S ubstantive ly, b o th  measures o f hom ogeneity have ro u g h ly  s im ila r effects, th o u g h  

the  im p a c t o f econom ic hom ogene ity is c le a rly  la rge r. R ecall th a t because we param e­

te rized  the  variance using th e  e xp (-) fu n c tio n , some p o s t-e s tim a tio n  processing o f th e  

coeffic ients is needed. To illu s tra te , th e  effect o f econom ic hom ogene ity  is ca lcu la ted  

by =  exp(.907 — 1.57) — exp(.907) =  —4.29% . C om m unities th a t are m ore econom ­

ic a lly  homogenous e x h ib it ro u g h ly  fo u r percent lower variance in  ris k  m anagem ent 

b eh av io r . 1 5  S im ila rly , the  e ffect o f ra c ia l heterogeneity is to  decrease variance by ju s t 

less th a n  two percent. T ho ugh  a t f irs t glance th is  looks to  be a m odest effect, over th e  

e n tire  range o f th e  hom ogeneity in d ica to rs , the  effect is a c tu a lly  q u ite  substan tia l. I t  

is also reassuring th a t b o th  th e  M C M C  and M L  estim ates y ie ld  v ir tu a lly  id e n tica l es­

tim a te s  o f the coeffic ients in  b o th  th e  variance and the m ean equ a tion . D espite some

purposes o f discussion, it  is easier to  discuss an increase in hom ogeneity ra ther than a de­
crease in  heterogeneity so the variables are transform ed by sub tracting  each value from  0 . 
The transform ation on ly changes the sign o f the two exogenous variables in  the variance 
equation. The substantive in te rp re ta tion  and a ll the other effects rem ain identical.

15. In  the M CM C analysis, the X  m a trix  is centered to  help w ith  convergence and decrease 
corre lation w ith in  a sequence. C entering does not affect the regression coefficients.
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Table 5.1: Maximum Likelihood and MCMC Estimates of Risk Management

M LE
V a ria n ce  E q u a tio n

M CM C Effect
Economic Homogeneity -1 .5 9 -1.57 4.29

(.334) —
— [-2.23, -.935]

Racial Hom ogeneity - 1 . 1 2 -1.16 1.7
(.229) —
— [-1.60, -.705]

Constant .901 .907
(.035) —
— [.841,.975]

M LE
M e a n  E q u a tio n

M CM C
Flood Loss (log) .429 .430

(.044) —
— [.344, .516]

Education - . 0 1 1 - . 0 1

(.006) —
— [-.0 2 1 , .0 0 1 ]

Mean Income (log) -.2 9 2 -.293
(.051) —
— [-.389, -.187]

Pet W h ite -.5 7 9 -.588
(.677) —
— [-1.99, .687]

Pet B lack -.2 1 4 -.228
(.712) —
— [-1.65, 1.12]

Pet Asian -3 .9 3 -3.91
(1.48) —

— [.919 , 6.76]
Constant -6 .3 0 -6.30

(.04) —
— [-6.38, -6.22]

N=1649
Log L ike lihood =  —3101.35 W ald=165.4

The dependent variable is the per household num ber o f flood insurance policies purchased in  
a com m unity in  1990 (log). Standard errors are in  parentheses fo r the  m axim um  likelihood 
estim ates. For the G ibbs sampler, the mean o f the last 2,000 samples is reported. The 95% 
confidence in terva l is reported in  brackets.
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p o te n tia l problem s o f in s ta b ility  w ith  variance m odels, these resu lts appear strong 

and robus t.

To get a sense o f the  M C M C  analysis, I  inc lude  some graph ica l sum m aries o f the 

procedure . F irs t, F igu re  5.1 conta ins the  G elm an and  R u b in  S h rin k  Factors, a test 

s ta tis tic  used to  diagnose convergence o f the M C M C  sequence. T h e  s h rin k  factors 

q u ic k ly  fa ll to w a rd  one, in d ic a tin g  th e  sequence has lik e ly  converged. T h e  same is  true  

fo r th e  param eters in  the  m ean equa tion  as w e ll, a lth o u g h  the  p lo ts are  n o t included.

F igures 5.2 and  5.3 co n ta in  the  densities and traces o f the  param eter h is to ries o f 

th e  G ibbs sam pler. T he d e n s ity  p lo ts  show the reg ion  in  w h ich  the pa ram e te r is m ost 

lik e ly  to  be loca ted , as sum m arized in  Table 5.1. T h e  densities lo o k  app ro x im a te ly  

n o rm a l. T he spread around th e  constant is c le a rly  sm a lle r, b u t n e ith e r o f the  p lots 

is p a rtic u la rly  lu m p y  and b o th  are un i-m odal.

T h e  trace  p lo ts  lo ok  s ta tio n a ry , suggesting th a t c o rre la tio n  across sam ples is not 

a serious prob lem , and m ost ite ra tio n s  m a in ta in  pa ram ete r estim ates in  the  same 

ne ighborhood. A ll and a ll, th e  o u tp u t supports th e  s ta b ility  o f the estim ates o f the 

m odel. T he  o u tp u t in  these figures then , s im p ly reassures us th a t the re su lts  id e n tifie d  

in  Tab le  5.1 are reasonable.

Im p o rta n tly , th e  find ings abou t hom ogeneity and variance are n o t d rive n  by  the 

d iffe re n tia l response to  n a tu ra l hazard risk  by d iffe re n t ra c ia l groups. In  the  mean 

m odel, th e  percentages o f th e  p o p u la tio n  made up d iffe re n t races (e.g. percentage 

o f th e  coun ty  p o p u la tio n  m ade up  o f W hites) are n o t s ta tis tic a lly  s ig n ific a n t in  the 

presented m odel, no r were th e y  in  any o f the  a tte m p te d  a lte rn a tive  specifications. 

Race is s im p ly  n o t a good p re d ic to r o f risk  m anagem ent behavior a t least a t the 

co m m u n ity  le ve l. 1 6  M oreover, accord ing to  the in fo rm a tio n a l s to ry  I  have been te llin g ,

16. Though see the discussion o f the “Asian” variable below.
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Figure 5.1: Gelman and Rubin Shrink Factors for Variance Equation
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The Gelman and R ubin test s ta tis tic  is calculated over the course o f the iterations and 
p lo tted as a trace p lo t. The dotted line represents the 97.5% d is trib u tio n  w hile the solid line 
represents the median. The shrink factors a ll qu ick ly  fa ll toward 1 fo r the  given parameters, 
suggesting th a t the M CM C sequence has converged on the posterior density (Jackman 
2 0 0 0 b).
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Figure 5.2: Gibbs Sampler Output of Coefficient Densities in Variance Equation
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Figure 5.3: Trace Plot of Parameters in Variance Equation.
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the re  is  no reason i t  shou ld  be. M em bers o f th e  same group in  one co m m u n ity  m igh t 

h e rd  a roun d  extensive ris k  m anagem ent a c tiv ity , b u t herd a round  v ir tu a lly  no ris k  

m anagem ent a c tiv ity  in  ano the r com m un ity . T h e  issue is how  easy i t  is  fo r cascades 

to  fo rm  in  d iffe ren t groups. W hen com m un ities are m ore hom ogenous, measured 

e ith e r ra c ia lly , econom ically, o r p resum ab ly  b y  a host o f o th e r p o te n tia l ind ica to rs , 

cascades are m ore lik e ly  to  occur. As a re su lt, the  m odel p red ic ts  and the  find ings 

s u p p o rt th e  p roposition : increased co m m u n ity  hom ogeneity decreases th e  variance o f 

r is k  m anagem ent a c tiv ity . T hough  the  ana lysis presented here is p re lim in a ry , i t  offers 

confi r m a tio n  o f the cen tra l em p irica l p re d ic tio n  o f the  cascade m odel.

A  few  resu lts  from  the  m ean m odel th a t echo the  ea rlie r find ings  are w o rth  no ting  

as w e ll. F irs t, the level o f flo o d  losses is  a s tro n g  and robust p re d ic to r o f th e  dem and 

fo r flo o d  insurance. There are tw o ways to  th in k  about th is  e ffect. F irs t, the  losses 

va ria b le  a t least p a rtia lly  su m m arizes  th e  le ve l o f flo o d  ris k , since on average, losses 

te n d  to  be h igher in  com m unities where th e  leve l o f risk  exposure is  h igher. In  th is  

sense, la rge r p ropo rtions o f coun ty p o p u la tio n s  insure against floods w hen there is 

a g rea te r le ve l o f flood  ris k . A n  a lte rn a tiv e  w ay to  conceive o f th e  va riab le  is in  a 

m ore lo n g itu d in a l sense. I t  is possible th a t in d iv id u a ls  o n ly  purchase insurance a fte r 

a m a jo r flo o d  event, as some p rio r w o rk  has suggested. W ith  a d d itio n a l lo n g itu d in a l 

d a ta  one cou ld  discern w hether the  effect o f th e  loss variab le  is th e  re su lt p rim a rily  

o f cross-sectional differences in  ris k  exposure o r m ore lo n g itu d in a l w ith  in -c o m m u n ity  

v a ria tio n  in  the  level o f flo o d  losses. W ith  th e  cu rre n tly  assembled da ta , the on ly  

v ia b le  in te rp re ta tio n  is the  fo rm er one, and  i t  dove ta ils  n ice ly  on th e  e a rlie r find ings 

in  chap te r 3. I t  is reassuring b o th  fro m  a p o lic y  perspective and fro m  a m ethodo log ica l 

perspective  th a t h igher levels o f losses are associated w ith  m ore r is k  m anagem ent. I t  

suggests th e  da ta  and the  o th e r inferences are reasonable. Second, as no ted  above,
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none o f the  ra c ia l m ake-up variables are s ta tis tic a lly  s ig n ifica n t except th e  “ A s ia n ” 

va riab le . 1 7  F in a lly , no te  th a t the pe r c a p ita  incom e va riab le  is s ta tis tic a lly  s ig n ifica n t, 

b u t has a re la tiv e ly  m odest effect subs tan tive ly . M oreover, the  coeffic ient is  negative, 

in d ic a tin g  th a t as w e a lth  rises there  is a c tu a lly  less investm en t in  hazard insurance. 

Perhaps th is  is  because w ea lth ie r households are b e tte r equipped to  se lf-insu re . A t 

ve ry  least th e  m ode l does n o t su p p o rt p rev ious assertions th a t w e a lthy  people are 

m ore lik e ly  to  re ly  on fin a n c ia l in s tru m e n ts  lik e  insurance. The densities fro m  th e  

G ibbs sam ple r fo r th e  m ean m odel are presented in  F igu re  5.4. A g a in  th e  densities 

lo o k  u n i-m o d a l and app ro x im a te ly  n o rm a l. However, m ost o f the  race param eters 

cannot be m e a n in g fu lly  d is tingu ished  fro m  zero, w h ich  is w hy the  effects axe n o t 

s ta tis tic a lly  s ig n ifica n t.

O n th e  w ho le , the  m odel offers a f ir s t laye r o f general support fo r the  cascade 

fram ew ork. T h e  d o m in a n t th e o re tica l p re d ic tio n  is  th a t cascades shou ld  y ie ld  low er 

levels o f in tra -c o m m u n ity  variance. U s ing  in d ica to rs  th a t sum m arize th e  fa v o ra b ility  

o f env iro nm en ta l cond ition s  fo r th e  fo rm a tio n  o f cascades, the s ta tis tic a l ana lysis 

shows th a t com m u n itie s  in  w h ich  cascades are lik e ly  to  fo rm  consis ten tly  and ro b u s tly  

d isp lay  low er variance. M ore rigorous te s tin g  is c e rta in ly  needed, n o t ju s t in  th e  

d isaster r is k  co n te x t, b u t also in  o th e r arenas w here the  cascade m odel has been 

proffered. H ow ever, th e  variance m odel approach a llow s fo r the  d irec t im p lic a tio n s  o f 

th e  cascade fram ew ork  to  be tested.

1 7 .1 have no p a rticu la r explanation for the s ta tis tica l significance o f th is  coefficient, bu t 
i t  does not appear to  be substantively im po rtan t. I  am in  the m idst o f exploring the issue.
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Figure 5.4: Gibbs Sampler Output of Coefficient Densities in Mean. Equation
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5.5 Conclusions, Caveats, and Implications

T he  previous chap te r began w ith  one puzzle and one observa tion . The puzzle was 

th a t even a fte r accoun ting  fo r  th e  leve l o f ob je c tive  risk  exposure th a t com m unities 

face, there is s t ill su b s ta n tia l he te rogene ity  in  th e  way th a t com m unities respond to  

d isaster risk . In d iv id u a ls  fa c in g  s im ila r ris k  respond w ith  w id e ly  d ivergent s tra teg ies 

fo r ris k  m anagem ent. Some in d iv id u a ls  invest in  extensive measures w h ile  o thers 

v ir tu a lly  ignore the  th re a t o f ca ta s tro p h ic  losses. T he sim ple observa tion was derived  

fro m  previous surveys o f residents liv in g  in  hazard-prone areas: in d iv id u a ls  o fte n  

lo o k  to  the behavio r o f frie n d s  and neighbors as a way o f ga the ring  in fo rm a tio n  

abo u t the usefulness o f hazard  insurance (K u n re u th e r 1978). F rom  these tw o basic 

s ta rtin g  po in ts , the  in fo rm a tio n a l cascade m odel was developed and the im p lica tio n s  

o f re levant cogn itive  biases on  socia l e q u ilib ria  explored. T ho ugh  the m odel was 

consistent w ith  previous w o rk , no new e m p irica l evidence was offered to  supp o rt th e  

cascade m odel’s v a lid ity . T h is  key task fo r the  curren t ch a p te r was to  develop a 

m ean ing fu l s ta tis tic a l m e thodo logy to  te s t the  m odel using a c tu a l hazard insurance 

da ta .

U n like  m ost m odels o f soc ia l phenom ena, the  cascade m ode l has on ly  weak pre­

d ic tio n s  abou t the  m ean leve l o f investm ent in  ris k  m anagem ent. R ather, its  s tron g  

p red ic tions have to  do w ith  th e  variance o f ris k  m anagem ent behavior. Cascades 

re su lt in  herd  behavio r a round  a p a rtic u la r action , b u t th e y  can resu lt around v ir ­

tu a lly  any ac tion  in  th e  choice set. W hen a cascade occurs, i t  is n o t th a t we expect 

everyone to  invest in  insurance, b u t ra th e r th a n  we expect everyone (m ost people) to  

behave s im ila rly , irrespec tive  o f w he ther investm ent is h igh  o r low . We expect lit t le  

in tra -g ro u p  va ria tio n .
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Because the substan tive  im p lic a tio n s  o f the cascade m ode l are abou t in tra -g ro u p  

v a ria b ility , a heterogeneous regression m odel was used to  te s t the  hypotheses. B y  

a llo w in g  the researcher to  param eterize  the  variance, hypo thesis tests a b o u t th e  re­

la tio n s h ip  between exogenous variab les and variance can be perform ed as eas ily  as 

hypothesis tests a bo u t the  re la tio n sh ip  between exogenous variab les and th e  m ean, 

as is  the  convention. These resu lts  are p re lim ina ry , b u t th e y  also con ta in  fa ir ly  s tro n g  

co n firm a tio n  o f the  hypothesis. In fo rm a tio n a l cond ition s  th a t favo r cascades are as­

sociated w ith  less variance in  r is k  m anagem ent behavio r. T hus, no t o n ly  does th e  

cascade m odel p rov ide  a p laus ib le  exp lana tion  o f w hy com m un ities fac ing  s im ila r lev­

els o f ac tua l risk  exposure respond so d iffe ren tly , b u t th is  f irs t c u t o f e m p irica l ana lysis 

moves th e  m odel fro m  th e  rea lm  o f p la u s ib ility  to  the rea lm  o f p ro b a b ility .

A  num ber o f caveats are w a rra n te d  as w ell. F irs t, th e  m ode l was tested  using  

a s ing le  year o f cross-sectional d a ta . T heore tica lly , us ing  m u ltip le  years w o u ld  a l­

low  n o t on ly  fo r e ffic iency gains, b u t also fo r the  e x p lo ra tio n  o f lo n g itu d in a l tren ds 

w ith in  counties, states, and regions. In  the  same w ay th a t variance was param eterized 

cross-sectionally, i t  is possib le to  extend  the s ta tis tic a l m e thodo logy to  T im e  Series 

Cross Section da ta , though  n o t w ith o u t in tro d u c in g  some a d d itio n a l co m p lica tion s . 1 8  

F u tu re  research th a t takes advantage o f th is  o p p o rtu n ity  cou ld  o ffe r an even m ore 

com pe lling  case fo r the  cascade m odel. Second, b e tte r in d ica to rs  o f o b je c tive  ris k  

exposure w ould m ake th e  m odel s u b s ta n tia lly  s tronger. Idea lly , having  in fo rm a tio n  

abou t th e  am ount o f geographic area in hab ite d  in  h ig h  ris k  flo o d  zones w ith in  each 

coun ty  w ould  o ffe r a b e tte r in d ic a to r o f ris k  exposure . 1 9  T h ird , though  I  be lieve the  

variance approach is the  m ost reasonable way to  tes t th e  cascade hypothesis, o th e r

18. For a related, though not iden tica l model see Brehm  and Gronke (2001).

19. The data have ju s t been acquired and w ill be in tegrated in to  the analysis a t a la te r 
date. F inancial constraints made the acquisition o f these data  d iffic u lt.
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m ethods axe p o te n tia lly  re levan t. B y  using m ethods from  s p a tia l s ta tis tic s , i t  m igh t 

be possib le  to  tes t fo r con tag ion  effects across com m unities. T h o u g h  th e  theo re ti­

ca l fram ew ork  o f th is  p ro je c t has focused on  in tra -co m m u n ity  v a ria tio n , com m un ity 

borders are o fte n  fuzzy and th e re  is no com pe lling  reason w hy th e  p ro p e n s ity  fo r cas­

cades to  spread w ou ld  stop a t th e  coun ty  lin e . A  pos itive  and s ta tis tic a lly  s ign ifican t 

sp a tia l tre n d  m ig h t o ffe r some a d d itio n a l su p p o rt fo r the hypo thesis. T hough  these 

a lte rn a tiv e  approaches cou ld  be p rodu c tive , none o f them  provides as com prehensive 

an o p p o rtu n ity  to  test p re d ic tio n s  as the  variance m odel does.

The past tw o  chapters argued th a t the  cascade m odel offers a novel, com pelling, 

and fle x ib le  w ay to  m odel soc ia l behavio r genera lly  and decisions a bo u t d isaster ris k  

specifica lly . O n its  own, the  p o in t is im p o rta n t, b u t i f  the cascade m ode l is even loosely 

co rrect, th e n  i t  has c r itic a l im p lic a tio n s  fo r r is k  regu la tion  and d isas te r po licy . O n the 

one hand, scho larsh ip  th a t trie s  to  understand  th e  developm ent o f dom estic disaster 

in s titu tio n s  w ith o u t an eye tow ards herd  behav io r w ill m iss im p o rta n t constra in ts 

on the  p o lit ic a l choices o f le g is la to rs  and in te re s t groups. P o lic y  decisions are o ften  

p a rtia lly  a fu n c tio n  o f c itiz e n  behavio r, and  m ode ling  p o litic a l decisions w ith  an 

inaccu ra te  o r incom ple te  v ie w  o f c itize n  decis ion-m aking  m ay h in d e r th e  positive  

task  a t hand. Thus, to  c ra ft a  m ean ing fu l account o f ris k  re g u la tio n , we need to  

understand  th e  dynam ics o f c itiz e n  choice. T he  cascade m ode l provides another 

c r itic a l piece o f the  d isaster r is k  puzzle. O n  th e  o the r hand, fo r those in te rested  in  

c o n s tru c tin g  le g is la tive  po lic ies th a t p ro te c t c itizens and m in im iz e e ith e r aggregate 

socia l r is k  exposure o r ove ra ll econom ic losses, the  cascade d yn a m ic  is an equally 

im p o rta n t b u ild in g  b lock. S ocia l o r econom ic incentives stem m ing  fro m  governm ent 

po lic ies m ay have lit t le  im p a c t i f  in fo rm a tio n a l cascades are d r iv in g  c itiz e n  choice. 

Policies and in s titu tio n s  th a t acknow ledge and take advantage o f th e  cascade dynam ic
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m ay re su lt in  m ore e ffic ie n t, equ itab le , and cost-e ffec tive  governm ent in s titu tio n s . The 

fo llo w in g  chap ter takes th e  m a in  cascade fin d in g  as given, teases o u t im p lica tio n s  

fo r governm ent po licy , and m odels the deve lopm ent o f Federal d isaste r p o lic y  as a 

fu n c tio n  o f the  e x te rn a l constra in ts  im posed b y  th is  type  o f c itize n  decis ion-m aking  

and th e  changing p o lit ic a l dynam ics o f the  d isaste r p o lic y  arena.
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T h e  past several chapters have discussed b o th  theories and d a ta  a b o u t th e  w ay in d i­

v id u a ls  perceive and m anage d isaste r ris k  and the  w ay such behav io r creates patterns 

o f com m un ity  leve l r is k  m anagem ent a c tiv ity : W ith  th is  discussion in  th e  background, 

I  w an t now  to  tu rn  to  the  s tru c tu re  o f federa l d isaste r p o licy . To re ite ra te  an earlier 

p o in t, u n like  m ost trea tm en ts  o f d isaste r p o lic y  th a t assume these in s titu tio n s  are 

exogenous and  th e n  ask abou t th e ir  im p a c t on c itiz e n  behavio r, th is  chap te r seeks 

to  endogenize th e  in s titu tio n a l env ironm ent. B y  focus ing  e x p lic itly  on how  c itizen  

behavio r constra ins le g is la tive  a c tio n  and on the  in te rn a l p o litic a l dynam ics w ith  the 

leg is la tu re , m y s to ry  o f in s titu tio n a l e vo lu tio n  suggests a ra th e r d iffe re n t in te rp re ta ­

tio n  th a n  th e  cu rre n t lite ra tu re .

6.2 Policy History

Between 1940 and  1995, th e  fede ra l governm ent u n d e rto o k  a wholesale reconstruction  

o f the  w ay i t  deals w ith  n a tu ra l d isasters and ca ta s tro p h ic  ris k . A n  ad hoc ex post 

re lie f regim e th a t had existed fo r w e ll over a cen tu ry  gave w ay to  a bu re a u cra tica lly  

adm in is te red  system  o f re lie f and  ris k  m anagem ent. P rio r to  th is  reorgan iza tion , 

d isaste r re lie f packages had p rov id ed  p o rk  to  con s titu e n ts  fo r w h ich  representatives 

cou ld  take c re d it, and lo g ro llin g  a llow ed o the r m em bers to  ga in  p o lit ic a l ca p ita l by 

tra d in g  votes w ith  representatives fro m  d isaster prone sta tes. For exam ple, a fte r the 

w estern b lizza rds  in  1949, representa tives requested re lie f and Congress app rop ria ted  

d ire c t re lie f funds to  a id  in  the  recovery o f com m unities:

M r. C ha irm an , I  cannot to o  s tro n g ly  urge the  q u ick  and com ple te  ap­
p rova l o f th e  proposed a p p ro p ria tio n  o f ano the r $500,000 fo r assistance
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in  th e  s to rm -s tric k e n  S tates o f th e  W est and  M id d le  W est, in c lu d in g  Ne­
braska. ... T h e  present p e r il o f snow and c o ld  in e v ita b ly  merges in to  the  
p e ril o f flo o d s— floods th a t can scarce fa il to  exceed the  floods o f 1944 and 
1946 in  destructiveness and danger to  life  a n d  p ro p e rty . ... P au l Revere 
w arned th a t “ T h e  B r it is h  are com ing.”  I  re m in d  you  th a t the  flood s  are 
com ing . 1

In  th is  e a rly  tim e  p e rio d  o f le g is la tion , re lie f was re la tiv e ly  in frequ en t and always 

the  resu lt o f d isaste r-spec ific  le g is la tio n . D u rin g  th e  tra n s itio n  from  th is  e a rly  phase 

o f po licy, th e  ad hoc re lie f reg im e was slow ly rep laced b y  an in s titu tio n a liz e d  system  

o f d isaster m anagem ent. A  perm anent federal ro le  to o k  shape in  th e  D isa s te r R e lie f 

A c t o f 1950, was fu rth e r s o lid ifie d  by the N a tio n a l F lo o d  Insurance P rog ram  A ct 

o f 1968 and th e  D isaste r R e lie f A c t o f 1970 w ith  am endm ents in  1974. T he  Fed­

e ra l E m ergency M anagem ent A gency (F E M A ) was established in  associa tion  w ith  

P resident C a rte r’s R eo rg an iza tion  P lan  No.3 in  1978. A d m in is tra tiv e  respon s ib ilitie s  

were tra n s fe rre d  fro m  a host o f o th e r federal agencies under E xecutive  O rde rs  12127 

and 12148. T h ro u g h o u t th is  p e rio d , the  federa l ro le  in  m anaging n a tu ra l disasters 

expanded, and  p rim a ry  re s p o n s ib ility  was s lo w ly  delegated to  the bureaucracy. One 

puzzle is w hy Congress w o u ld  g ive up such an e ffe c tive  to o l fo r d is tr ib u tin g  p o rk  to 

constituen ts . I t  is  re la tiv e ly  ra re  th a t Congress w an ts to  delegate po lic ies  th a t dis­

tr ib u te  ben e fits  to  a ta rg e te d  constituency (E p s te in  and O ’H a llo ra n  1999). M oreover, 

Congress delegated d is c re tio n a ry  a u th o rity  to  the  execu tive  to  adm in is te r re lie f. W hy 

g ive the  P res iden t an a d d itio n a l to o l o f p o litic a l pow er?

1 . Statem ent o f Hon. K a rl Stefan, A  Representative in  Congress from  the State o f Ne­
braska before the  Subcom m ittee o f the Committee on A ppropria tions, House o f Representa­
tives, E ig h ty -F irs t Congress, F irs t Session, on A d d itio n a l D isaster Relief in  Storm -Stricken 
Areas, February 1 , 1949.
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A t the  same tim e , th e  oversight s tru c tu re  adop ted  b y  Congress was rem arkab ly  

extensive fo r w h a t is, essen tia lly  a d is trib u tiv e  p ro g ra m . 2  C onventional w isdom  sug­

gests th a t Congress prefers fire  a la rm  to  police p a tro l oversight, especia lly w hen a 

n a tu ra l m o n ito rin g  c o a litio n  exists. Y e t, in  d isaste r po licy , Congress adapted po lice  

p a tro l oversight m echanism s th a t have the  F E M A  re p o rtin g  to  nearly tw o -th ird s  o f 

a ll s tand ing  com m ittees in  Congress. N o t on ly  are ru le -m a k in g  and oversight proce­

dures s trin g e n t fo r  F E M A , b u t budgeting  procedures also p rov ide  an e x tra  layer o f 

le g is la tive  co n tro l. T hough  F E M A  receives an ann ua l a p p ro p ria tio n  fo r ope ra tions, 

m ost o f its  budge t, in c lu d in g  funds fo r disaster re lie f, is p rovided  by supp lem enta l 

a p p ro p ria tio n  m easures. T hough the  obvious ju s tific a tio n  fo r a supplem ental budget­

in g  procedure is th a t th e  frequency and severity o f ca ta s tro p h ic  events w ill v a ry  from  

year to  year, the  e ffect is to  create an a d d itio n a l la ye r o f p o litic a l con tro l over agency 

decision-m aking.

A fte r tra n s itio n in g  fro m  an ad hoc leg is la tive  reg im e to  an in s titu tio n a liz e d  system  

(Phase I  to  Phase I I ) ,  the  leg is la tive  s tru c tu re  underw en t ano ther tra n s itio n  in  the  

1980’s (Phase I I  to  Phase I I I ) .  The re la tive ly  m odest in it ia l system  o f re lie f s low ly 

increased in  scope and  dep th , u ltim a te ly  resu ltin g  in  a m u lti-b illio n  d o lla r p rogram . 

For a program  th a t c itizens and the  governm ent agree is inequ itab le , one m ig h t ask 

w hy such a system  evolved. Once in s titu tio n a lize d , w h y  d id  th e  s truc tu re  develop the  

w ay i t  d id , from  a sm a ll and e x p lic itly  supp lem enta l federa l p o lic y  to  the  behem oth 

federa l program  th a t i t  is today?

2 . Term ing the disaster re lie f regime as d is tribu tive  is not en tire ly fa ir. According to 
most classification schemes disaster po licy contains a m ix  o f d is tribu tive  and in fo rm ationa l 
(i.e. high expertise) issues. S till, the general point holds. W hile  there is a strong po ten tia l 
fo r agencies to  develop expertise in  this arena, so too w ould there be a sim ilar po ten tia l for 
Congressional com m ittees to  do so.
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E x p la in in g  these tw o tra n s itio n s  is  the  core ta s k  o f th is  chapter. P a rt o f the 

approach is in h e re n tly  in te rp re tive , as i t  relies on  a m ix  o f evidence fro m  the  Con­

gressiona l R ecord, testim ony a t le g is la tive  hearings, ro ll-c a ll votes and tren ds  in  ap­

p ro p ria tio n s . M y  hope is th a t by  re ly in g  on ra tio n a lis t in tu itio n s , we can m ake sense 

o f th e  observed in s titu tio n a l s tru c tu re  th a t developed to  regulate ca ta s tro p h ic  ris k  

in  th e  U n ite d  S tates. Previous chapters have discussed some o f the  m a jo r h is to ric a l 

deve lopm ents in  the  area o f n a tu ra l d isasters and ca ta s tro p h ic  risk . T h e y  in tro d u ce d  

th e  co lle c tio n  o f in s titu tio n s  th a t regu la te  ca ta s tro p h ic  ris k  in  the U n ite d  S tates and 

h ig h lig h te d  th e  d is trib u tiv e  effects o f ca tas trop h ic  r is k  po licy . Such w o rk , d raw n  to ­

ge the r fro m  a host o f p rim a ry  and secondary sources, sets the stage fo r o ffe rin g  a 

p o s itiv e  account o f the regu la to ry  environm ent. T h is  chap ter surveys th e  d om in an t 

e x is tin g  theories, c la rifies the  weaknesses o f c u rre n t approaches, and co n s tru c ts  an 

a lte rn a tiv e  account.

E x is tin g  theories fa ll m a in ly  in to  tw o  categories. F irs t, scholars w ho s tu d y  n a tu ra l 

d isasters have o fte n  argued th a t governm enta l p o lic y  is th e  resu lt o f la rg e ly  a rb itra ry  

re fo rm s, com ing  on the heels o f p a rtic u la rly  ca ta s tro p h ic  events. A  deva s ta tin g  flo o d  

o r hu rrica n e  o fte n  brings considera tion  o f p o licy  re fo rm s. Because p u b lic  a tte n tio n  

is sh o rt live d , such a process results in  piecem eal and  increm enta l p o lic y  e vo lu tion , 

w ith  li t t le  a tte n tio n  to  overarching soc ia l goals.^ A  second body o f w o rk  trie s  to  

und e rs tan d  d isaste r p o licy  as a specific  exam ple o f m ore general po lic ies on ris k  and 

soc ia l insurance. For exam ple, Moss (1999) argues th a t changes in  d isaste r p o lic y  are 

consis ten t w ith  b road  changes in  socia l approaches to  m anaging risk  m ore genera lly . 4

3. For examples o f th is view, see M ay (1985), B irk la n d  (1997), or Popkin (1990).

4. For example, the creation o f the Federal Deposit Insurance C orporation (F D IC ) or 
unem ploym ent insurance constitute s im ila r approaches to  federal management o f risk  tha t 
is p a rtic u la rly  devastating a t the in d iv idua l level.
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B y  tra c in g  changes in  th e  general approach o f th e  federa l governm ent to  m anag ing 

ris k  in  th e  tw e n tie th  century, Moss suggests th a t changes in  disaster p o lic y  are  best 

unde rs tood  as pieces o f th is  background soc ia l change.

A g a in s t these theories, I  argue th a t th e  process o f p o lic y  developm ent cann o t be 

und e rs too d  w ith o u t ca re fu l a tte n tio n  to  in te rn a l p o litic a l dynam ics w ith in  Congress 

on  th e  one hand, and  th e  pa tte rns  o f c itiz e n  d isaste r behavior on the  o th e r. T he 

ce n tra l thesis is as fo llow s. In  the e a rly  pe rio d  o f d isaste r leg is la tion , p o litic ia n s  

were faced w ith  a chang ing  d is tr ib u tio n  o f d isaste r re la ted  benefits. B e ne fits  were 

becom ing in creas ing ly  concentrated am ong a h a n d fu l o f leg isla tors; m ost le g is la to rs  

were rece iv ing  a shr in k in g piece o f the  econom ic p ie. As a general p ro p o s itio n , e ith e r 

lo g ro lls  o r vo te -tra d in g  cou ld  rem edy th is  s itu a tio n . However, the w ay c itize n s  deal 

w ith  d isaste r ris k  m ade these strategies untenable . A n  as a lte rn a tive  m echanism , 

le g is la to rs  chose to  delegate p o licy  re s p o n s ib ility  to  the  bureaucracy. T h e  act o f 

de lega tion  and in s titu tio n a liz a tio n  created incentives fo r in te rest groups to  become 

m ore in vo lved  in  the  d isaste r p o licy  arena. As m ore socia l groups began re n t seeking, 

th e  leve l o f spending and  the  scope o f bene fits  b o th  increased d ram a tica lly .

6.3 Path-Dependence and Incremental Reform

T he  m ost popu la r e xp la n a tio n  o f dom estic d isaste r p o lic y  is th a t innovations were the  

re s u lt o f a rb itra ry  and piecem eal responses to  specific disasters, ra th e r th a n  overarch­

in g  ideo log ica l goals o r in te re s t group agendas (M a y  1985; P opkin  1990). H is to ric a lly , 

C ongressional hearings have been held in  th e  a fte rm a th  o f m any m a jo r d isasters, 

and re fo rm  e ffo rts are o fte n  in itia te d , i f  n o t adopted (B irk la n d  1997). For exam ple, 

m a jo r flo o d  events in e v ita b ly  b rin g  reconside ra tion  o f th e  N a tiona l F lo o d  Insurance
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P rogram , as th e  M idw este rn  floods in  th e  ea rly  1990’s y ie lded th e  N a tio n a l F lood  In ­

surance R e fo rm  A c t o f 1994. B irk la n d  (1997) argues th a t n a tu ra l d isasters fu n c tio n  

as focusing events th a t create m edia a tte n tio n  and exert p u b lic  pressure on p o litic ia n s  

w ho respond w ith  hearings and re fo rm s. M ay (1985) notes th a t d u rin g  periods be­

tween d isasters, th e  d isaster ris k  arena consists o f “policies w ith o u t pu b lics ,”  leaving 

p o lic y  e va lu a tio n  fo r those tim es w hen i t  is m ost affected b y  e m o tio n a l ou tcries and 

in tense pressure fo r action .

From  th is  w r ite r ’s perspective, as one w ho has been in vo lve d  d ire c tly  in  
b o th  th e  use and evo lu tion  o f d isaste r program s and po lic ies, M a y  seems to  
be r ig h t. A  good deal o f w h a t is  cu rre n t law  and practice  d id  evolve fro m  
specific  d isasters, discussions am ong a few  p a rtic ip a n ts  a t a p a rtic u la r 
m eeting  o r conference, lim ite d  te s tim o n y  a t congressional hearings, and 
som etim es, in te rp re ta tio n  o f regu la tions m ade by one o r tw o  persons on 
an em ergency basis (P opkin  1990, 120).

O n th is  v ie w , th e  s tru c tu re  o f r is k  re g u la tio n  is s im p ly th e  re s u lt o f increm enta l 

and a rb itra ry  p o lic y  ad justm ents to  a s tand ing  d isaster re lie f p o lic y  in itia te d  in  the 

1950’s. T he re  is obv ious ly  some tru th  to  th is  lin e  o f argum ent. M a jo r re s tru c tu rin g  

o f the  d isaste r p o lic y  does genera lly occu r a fte r a m a jo r n a tu ra l d isaste r, and there 

is no do u b t th a t catastrophes do serve as a focusing events (B irk la n d  1997).

The  p rob lem  w ith  th is  v iew  is th a t i t  gives us lit t le  purchase on th e  question o f 

in s titu tio n a l se lection . Assum ing a p o lic y  w indow  exists a fte r a d isaste r, w hy is one 

in s titu tio n a l fram ew ork  selected over another? W h a t sorts o f p o lit ic a l o p p o rtu n itie s  

are created and  m a in ta ined  by the  le g is la tive  process? D isaster p o lic y  has too  m any 

d is tr ib u tiv e  im p lic a tio n s  to  be the  a rb itra ry  re su lt o f bu reaucra tic  p o lic y  m akers and 

the  tim in g  o f n a tu ra l disasters. M oreover, the  players involved in  le g is la tive  hearings 

and re fo rm  in itia tiv e s  are a fa ir ly  constan t group. Surely, the re  is a t least the  specter 

o f in te rests  try in g  to  ga in  from  th is  process. S im ila rly , though  th is  v ie w  helps a b it
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w ith  the  tim in g  o f re fo rm , i t  gives inadequate a tte n tio n  to  th e  goals o f leg isla tors and 

b u rea ucra tic  actors. M o re  serious in q u iry  in to  the  n a tu re  o f c itiz e n  decision-m aking, 

in te re s t group pressure, and p o litic a l choice is needed.

6.4 Risk Management and Social Change

U n like  th e  increm en ta l re fo rm  approach, Moss (1999) has argued th a t the  evo lu tion  o f 

d isaste r p o lic y  can be exp la ined  by understand ing co n te x tu a l changes in  the n a tio n ’s 

approach to  m anaging r is k  in  the  past century. B y  u n d e rs tan d ing  th e  lin k  between 

ca ta s tro p h ic  risk  p o lic y  and changes in  the  socia l approach to  r is k  m ore generally, 

th e  s tru c tu re  o f p o lic y  appears som ewhat m ore coherent . N o te  th a t Moss is e x p lic itly  

re fe rrin g  to  phases in  th e  e vo lu tio n  o f broader ris k  m anagem ent po lic ies, and try in g  

to  loca te  th e  specific e v o lu tio n  o f disaster re lie f po lic ies in  th a t ru b ric .

U n til about 1900, m ost risk-m anagem ent po lic ies p rov id ed  secu rity  fo r 
businesspeople aga ins t risks th a t were th o u g h t to  discourage investm ent 
and trade [Phase I  m anagem ent po lic ies ]....B eg inn ing  m a in ly  a fte r 1900, 
a new  set o f risk-m anagem ent policies emerged, o ffe rin g  se cu rity  to  the 
A m erican w orker aga inst a va rie ty  o f in d u s tria l hazards.... S ocia l insur­
ance le g is la tion  and  coun tercyclic fisca l p o lic y  s tand  o u t as th e  p rim a ry  
p o lic y  innovations o f Phase II. Phase I I I  com m enced a round  1960 and 
invo lved  an extension  o f risk-m anagem ent p o lic y  to  p ro te c t n o t o n ly  busi­
ness and la bo r b u t also citizens m ore generally. T he  expansion o f federal 
d isaster re lie f a fte r 1960 represents one o f the  m any changes associated
w ith  Phase I I I   T he  tra n s itio n s  fro m  Phase I  to  Phase I I  to  Phase I I I
were, in  m y v iew , p r im a rily  a consequence o f the  ra p id  rise  in  incom e th a t 
in d u s tria liz a tio n  generated (Moss 1999, 2 2 2 ) . 5

5. I t  is w orth noth ing th a t the phases Moss refers to  do not precisely correspond to  the 
phases identified in  the in troduction . His analysis starts w ith  background phases in  the 
approach to  risk management and then turns to  disaster policy. M y analysis is rooted in  
the transitions o f approaches o f disaster po licy themselves. M y apologies fo r the resulting 
confusion.
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N o t o n ly  were such po lic ies  m ore in  p la y  p o litic a lly , b u t M oss also argues th a t 

d is tin c t pressures m ade th e  la tte r  h a lf o f th e  2 0 th  c e n tu ry  a p a rtic u la rly  a ttra c tiv e  

tim e  to  expand governm ent program s in  these ways. O ne reason has to  do w ith  th e  

n a tu re  o f d isaste r ris k  (M oss 1999, 325). Policies d ire c te d  a t low  p ro b a b ility  h ig h  

consequence events were p a rtic u la r ly  p o p u la r d u rin g  th is  tim espan . 6  S im ultaneously, 

po lic ies created to  safeguard in d iv id u a l w e lfare  supposed ly created increasing p u b lic  

expecta tions ab o u t the  ro le  o f governm ent: “ A m ericans in c rea s ing ly  expected p ro tec­

tio n  against an ever-w iden ing  a rra y  o f hazards and, a t th e  same tim e , were becom ing 

m ore and m ore com fo rtab le  w ith  federa l insurance and  o th e r form s o f p u b lic  r is k  

m anagem ent”  (M oss 1999, 326). R is in g  expecta tions, increased incom e, and a back­

g round  expansion o f federa l program s to  safeguard c itize ns , a ll co n trib u te d  to  th e  

developm ent and rise  o f d isaste r re lie f po lic ies. B a ckground  h is to ric a l trends coup led 

w ith  the  n a tu re  o f ca ta s tro p h ic  r is k  its e lf helped y ie ld  an in s titu tio n a liz e d  system  o f 

d isaste r re lie f, o r so th e  argum ent goes.

N o doub t the  e vo lu tio n  o f r is k  m anagem ent in s titu tio n s  specifica lly , and the  chang­

in g  ro le  o f the  federa l governm ent m ore generally, p layed  some ro le  in  the e vo lu tio n  

o f d isaster p o lic y  in  th e  U n ite d  S tates. However, M oss’s account, like  the  s to ry  o f 

id io syn c ra tic  in crem en ta lism  above, obvia tes the  ro le  o f in te re s t groups in  th is  process 

and relegates s tra te g ic  p o litic a l a c tio n  to  a secondary i f  n o t te rtia ry  role. P o litic a l 

econom ists shou ld  be skep tica l o f th is  v iew . S tra te g ic  a c tio n , b o th  by p o litic ia n s  and 

in te rests  d rives m uch p o lic y  in  th is  coun try . To ig n o re  th a t p o s s ib ility  in  th is  arena 

seems unnecessary and unw ise. M ore  ca re fu l a tte n tio n  needs to  be pa id  to  the  precise 

p o litic a l dynam ics invo lve d  in  th e  tra n s itio n s  from  one p o lic y  regim e to  the  n ex t and

6 . For example, lim ite d  lia b ility  fo r corporations, workers’ compensation, and unemploy­
m ent insurance a ll ta rget events th a t have a low p ro b a b ility  o f occurring for an ind iv idua l, 
b u t a serious consequence i f  they do occur.
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to  th e  s tru c tu re s  th a t co n s titu te  th e  essentia l tra n s itio n s . T he  question is n o t ju s t 

w h y  d isaste r m anagem ent p o lic y  em erged (though  th is  is c le a rly  a c r it ic a l que s tion  

and one fo r w h ich  we have o n ly  a p a r tia l answ er), b u t w hy such p o licy  em erged w hen 

i t  d id  and w hy i t  evolved in  the  specific  s tru c tu re  th a t we observe. W ho stood  to  ben­

e fit fro m  a b u re a u c ra tica lly  ad m in is te re d  system  and  w h a t so rt o f enacting  c o a litio n  

em erged to  su p p o rt such a move?

M oreover, m uch o f the  Moss a rgum en t rests on th e  c la im  th a t ris in g  p u b lic  ex­

p e c ta tion s  fo r d isaste r re lie f drove p o litic ia n s  to  ro u tin e ly  provide a id . T h is  is an 

in tu itiv e ly  p leasing c la im  because i t  is  essen tia lly  a s e lf- fu lfillin g  prophecy. I f  c it i­

zens be lieve th e  governm ent w ill p ro v id e  a id , then th e y  w ill n o t adopt se lf-p ro te c tive  

technologies, and the  governm ent, faced w ith  desperate c itizens and p u b lic  pressure, 

w ill p rov id e  extensive a id  a fte r n a tu ra l disasters. T h is  is a pe rfec tly  reasonable ar­

gum ent a bo u t w h y an observed soc ia l e q u ilib riu m  o f ex post re lie f and no ex ante 

s e lf-p ro te c tio n  is susta ined , 7  b u t th e  argum ent canno t e xp la in  w hy d isaste r re lie f 

in s titu tio n s  evolved in itia lly . G iven a soc ia l e q u ilib riu m  in  w h ich  there is no govern­

m ent re lie f p rov ided , fa ilin g  to  m anage ca tas trop h ic  ris k  is n o t an o p tim a l s tra te g y  

unless in d iv id u a ls  are s tro n g ly  ris k  seeking w ith  respect to  large losses. T hu s , as 

an e xp la n a tio n  o f th e  in it ia l decision to  provide governm ent re lie f, the  e x p la n a tio n  

fa lte rs . M oreover, th e  tra n s itio n  fro m  ad hoc re lie f to  an in s titu tio n a l a id  s tru c tu re  

canno t be exp la ined  b y  th is  log ic . A d  hoc re lie f supp o rts  th is  e q u ilib riu m  as w e ll as 

in s titu tio n a liz e d  po licy .

A t th e  same tim e , the rise o f p rogram s in tended to  p ro te c t in d iv id u a l c itize n s  

aga inst various risks began in  th e  la te  1920’s. W h y  d id  somewhere between th ir ty  

and f if ty  years elapse before th e  s tru c tu re  o f d isaste r re lie f was transform ed? T he

7. In th e  language of game theory, the respective strategies o f citizens and th e  governm ent 
are m utual best replies. Equivalently, the outcom e is a  N ash equilibrium.
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answ er cannot be th a t d isaste r p o lic y  was not on the  ta b le . A d  hoc app ro p ria tio n s  

were n o t uncom m on d u rin g  th is  tim e  period, and th e  c o u n try ’s experiences w ith  

floods, d ro u g h t, and earthquakes were q u ite  v iv id . M a jo r d isasters (e.g. hurricanes 

in  1926 and floods in  1927) were com m on d in in g  th is  tim e  p e rio d . D epos it insurance 

was in tro d u ce d  in  the a fte rm a th  o f the  G rea t Depression and  crop insurance in  1938 

(G o o d w in  and S m ith  1995). W h y  was federal flood  insurance n o t im p lem en ted  u n til 

1968? Indeed, federal flood  insurance proposals were considered some tw e n ty  years 

e a rlie r in  1949 and ac tu a lly  passed in to  law  in  1956, though  a p p ro p ria tio n s  were w ith ­

h e ld  in  th e  subsequent Congress . 8  I f  the  same h is to ric a l forces were a t p lay, w h y does 

th e  tim in g  o f the  in tro d u c tio n  o f d isaste r re lie f in s titu tio n s  d iffe r so s u b s ta n tia lly  from  

th e  deve lopm ent o f o ther socia l insurance and in d iv id u a l hazard  p ro te c tio n  program s? 

W h a t changed d u rin g  the  1950’s and  1960’s th a t created a le g is la tive  c o a litio n  fo r such 

le g is la tio n  when none existed p reviously?  A  general s to ry  ab o u t soc ia l tren ds  in  ris k  

m anagem ent cannot answer these questions. Indeed, th e y  are d is tin c tiv e ly  p o litic a l 

questions. The  Moss argum ent is  h e lp fu l fo r understand ing  the  h is to ric a l backdrop 

aga inst w h ich  disaster p o licy  is cast. However, puzzles rem a in  abou t th e  p o litic a l dy­

nam ics, th e  specific in s titu tio n a l s tru c tu re  o f disaster re lie f p o licy , and th e  in te ra c tio n  

betw een c itiz e n  decision-m aking and s tra teg ic  p o litic a l ac tion .

8 . The flood insurance legisla tion was passed by bo th  houses and signed in to  law by 
the President. However, the appropriations committee in  the subsequent session refused 
to  provide any funds for the agencies created to  adm inister the policy, and as a result the 
program  never went in to operation. The process was so qu ick ly forgotten th a t in  1967- 
6 8 , when the  NFEP was being considered again, it  was not u n til the leg isla tive process 
was alm ost complete tha t one leg is la tor recalled the previous legislation. See the 1965 
Hearing before the Subcommittee on Small Business o f the Com m ittee on Banking, House 
o f Representatives, 89th Congress, firs t session on H .R . 7397 A  b ill to  authorize a study of 
m ethods o f helping to provide financia l assistance to v ictim s o f fu tu re  N a tu ra l Disasters and 
S.408 A n  A c t to Authorize a S tudy o f Methods of helping to  provide financia l assistance to 
N a tu ra l Disasters, June 24, 1965.
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6.5 From Ad Hoc Relief to Institutionalization

I  w an t now  to  focus on th e  f irs t tran sition in  the  p o lic y  h is to ry  fro m  a  d isaste r-specific  

approach to  p ro v id in g  d isas te r re lie f to  the  in s titu tio n a liz e d  and b u re a u c ra tic a lly  ad­

m in is te re d  system  o f d isaste r m anagem ent. A t  its  core, th is  tra n s itio n  involves a 

decision a b o u t w hether to  produce disaster le g is la tio n  v ia  the  m echanism s o f case­

w o rk  o r b y  bu rea ucra tic  ad m in istration . P rio r to  th is  tra n s itio n , d isaste r p o lic y  was 

always d isaste r specific. A  d isaste r w ould  s trike  and then le g is la to rs  m ig h t in trodu ce  

specific  le g is la tio n  to  dea l w ith  th e  re su ltin g  d e s tru c tio n . W hen th e  tra n s itio n  from  

ad hoc ex post le g is la tio n  to  an in s titu tio n a liz e d  system  o f re lie f is com ple te , p rim a ry  

re s p o n s ib ility  has been delegated to  various a d m in is tra tiv e  agencies. Because o f the  

n a tu re  o f th e  tra n s itio n  in  question, the  lite ra tu re  on  delegation and  overs igh t from  

p o litic a l science is q u ite  re levan t. T h is  lite ra tu re  began as an e ffo rt to  c la r ify  w hether 

C ongressional de lega tion n eg a tive ly  im pacted o ve ra ll p o licy  goals (L o w i 1979; F io rin a  

1982; O g u l 1976; N iskanen 1971). Though the  de lega tion  as a b d ic a tio n  hypothesis 

dom in a ted  in  the  ea rly  lite ra tu re , w ork in  the  1980’s challenged th a t conventiona l 

w isdom  b y  s tu d y in g  th e  various mechanisms th a t Congress cou ld  use to  c o n tro l the  

bureaucracy and the co n d itio n s  under w h ich  leg is la to rs  m ig h t p re fe r de lega tion  to  

casework (E p s te in  and O ’H a llo ra n  1984; M cC ubb ins and Schwartz 1984; M cC ubb ins, 

N o ll, and W eingast 1987; M oe 1985). W h a t em erged was a b e tte r, th o u g h  by no 

means com ple te , th e o ry  o f de lega tion  and ove rs igh t mechanisms as p o te n tia l s tra te ­

gies fo r leg is la to rs  fac ing  a m ix tu re  o f in te rn a l and  e x te rna l co n s tra in ts  (K ie w ie t and 

M cC ubb ins  1991).

In  general, p o litic ia n s  m ig h t p re fe r de lega tion  to  casework fo r fo u r types o f rea­

sons. F irs t, leg is la to rs m ig h t delegate w ith  c o n s titu e n t re la tio ns in  m in d . For ex- 

am ple, F io rin a  (1977) argued th a t leg isla tors m ay bene fit by exposing  constituen ts

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

182

to  th e  re g u la to ry  process. I f  the  re g u la to ry  process goes aw ry, p o litic ia n s  can “ res­

cue”  co n s titu e n ts , b e tte r p o s itio n in g  them selves to  take c o n trib u tio n s  fro m  g ra te fu l 

co n s titu e n ts . A  second co lle c tio n  o f theo ries  suggests th a t econom ic firm s  or o th e r 

co n s titu e n t o rgan iza tions m ig h t p re fe r th e  u n ce rta in ty  associated w ith  bu reaucra tic  

re g u la tio n  to  th e  le g is la tive  process (F io rin a  1986; F io rin a  1982; M cC ubb ins  1985). 

For exam ple, in te rests  d issa tis fied  w ith  th e  c u rre n t leg is la tive  e q u ilib riu m  m ay w e ll 

p re fe r the  u n c e rta in ty  o f a fu tu re  b u re a u c ra tic  decision to  the  c u rre n tly  availab le leg­

is la tiv e  outcom e. As a re su lt, in te rests m ig h t a c tu a lly  lobby fo r de lega tion  because i t  

a llow s fo r th e  p o s s ib ility  o f a b e tte r ou tcom e.

T he  th ird  g roup  o f exp lana tions argues th a t de legation a llow s p o litic ia n s  the best 

o f b o th  w o rlds  (W ilso n  1974; A rn o ld  1990). I t  a llow s unp opu la r p o lic y  to  be made by  

the  bureaucracy, w h ile  ensuring th a t concen tra ted  in terests w ill be able to  m a in ta in  

in fluence over th e  b u re a u cra tic  process b y  e x e rtin g  p o litic a l pow er. B y  th is  reasoning, 

leg is la to rs delegate to  avo id  the blam e fo r  p o o r p o lic y  and s im u lta n e o u s ly  ensure th a t 

in te re s t groups w ill m a in ta in  access to  th e  p o litic a l process. F in a lly , M oe (1985) has 

h ig h lig h te d  th e  p rob lem  o f “ leg is la tive  d r if t ”  (M oe 1990). F u tu re  le g is la tive  coa litions 

m ay have d iffe re n t p o lic y  preferences th a n  those o f the  cu rren t C ongress, and therefore 

m ig h t undo p revious le g is la tive  outcom es. T o  p ro te c t th e ir p o lic ie s  fro m  leg is la tive  

d r if t ,  le g is la to rs  m ay p re fe r to  delegate a u th o r ity  to  the bu reaucracy in  an e ffo rt to  

in su la te  th e ir  po lic ies fro m  changes in  th e  p o litic a l tide .

For the  m ost p a rt, these theories h ig h lig h t reasons th a t p o litic ia n s  m igh t pre­

fe r de lega tion  to  casework. B y  con tra s t, theories from  the  C ongressiona l dom inance 

school te n d  to  em phasize the  negative im p lic a tio n s  o f de lega tion  b y  h ig h lig h tin g  the  

p rin c ip a l-a g e n t p rob lem  associated w ith  b u re a u c ra tic  a d m in is tra tio n . T he  basic p rob­

lem  o f ove rs igh t is th a t de lega tion requ ires g iv in g  p rim a ry  p o lic y  re s p o n s ib ility  to  an
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agent (bureaucracy) whose in terests m ay c o n flic t w ith  th e  p rin c ip a l (leg is la tu re ). T h is  

th re a t o f “b u rea ucra tic  d r if t ”  im p lies  th a t de lega tion  en ta ils  risk . Leg is la tive  c o n tro l 

over p o lic y  outcom es is im perfect, b u t tw o  types o f con tro ls  m igh t m itig a te  th is  p ro b ­

lem . E x  an te  con tro ls  d ic ta te  the  procedures b y  w h ich  po licy  w ill be constructed , 

whereas ongo ing  con tro ls  check agency actions on a m ore regu la r basis by re ly in g  

on ex pos t sanctions like  budget re s tric tio n s  (C a lve rt, M oran, and  W eingast 1987), 

re a u th o riz a tio n  ho ld -up , etc. M cC ubb ins and Schw artz (1984) argue th a t a re la tiv e ly  

u n in fo rm ed  Congress can best c o n tro l the  bureaucracy by re ly in g  on “ fire  a la rm ” 

oversigh t m echanism s. In te res t groups w ho have expertise  in  a p a rtic u la r p o lic y  area 

and know ledge o f how  bureaucra tic  a c tio n  affects th e ir  in terests, have incentives to  

a le rt le g is la to rs  w hen the  bureaucracy goes aw ry. F ire  a larm  m echanism s p rov ide  a 

cheap, and re la tiv e ly  e ffic ien t way o f m o n ito rin g  bu reaucra tic  ac tion , especia lly since 

in  e q u ilib riu m , th e  bureaucracy never steps o u t o f lin e  and no sanctions are requ ired  

(E ps te in  and  O ’H a llo ra n  1999, 24). M cC ubb ins, N o ll, and W eingast (1987,1989) 

h ig h lig h t how  a d m in is tra tive  procedures fu n c tio n  as mechanisms b y  w h ich  Congress 

can c o n tro l bu re a u cra tic  action .

F o rm a l m odels and case studies in d ic a te  th a t the  th re a t o f b o th  le g is la tive  d r if t  

and bu re a u cra tic  d r if t  are factors in  decisions abou t in s titu tio n a l s tru c tu re . T he  

question becomes how  we are to  m ake sense o f w h ich  concerns w ill dom ina te  the  leg­

is la tive  process a t d iffe re n t po in ts. E p s te in  and O ’H a llo ra n  (1999) have trie d  to  u n ify  

the  questions o f de lega tion  and overs igh t in to  an overarching th e o ry  o f tra n sa c tio n - 

cost p o litic s . T h e ir essential in s ig h t is th a t Congress w ill decide w hether to  internalize 

(casew ork) o r co n tra c t (delegate) based on w h ich  a lte rn a tive  m in im izes the  ove ra ll av­

erage p o lit ic a l tra n sa c tio n  costs. T h e ir m odel p red ic ts  th a t decisions abou t de lega tion

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

184

and in s titu tio n a l s tru c tu re  w ill be a fu n c tio n  o f th e  degree o f difference betw een po l­

ic y  preferences o f the  com m ittee  m edians and flo o r m edians, between Congressional 

preferences and  E xecutive preferences, and w he the r th e  p o lic y  issue is p r im a r ily  in ­

fo rm a tio n a l o r d is trib u tiv e . S ince th e y  b rie fly  consider disaster re lie f d ire c tly , the 

a p p lic a tio n  provides a h e lp fu l tra n s itio n .

E p s te in  and  O ’H a llo ran  (1999) argue th a t de lega tion  in  d isaster p o lic y  allows 

p o litic ia n s  to  avo id  being blam ed fo r m istakes in  a p o lic y  arena in  w h ich  the re  is no 

c re d it fo r g e ttin g  th ings rig h t:

E m ergency disaster re lie f is ano the r case and  p o in t; the re  is no upside  fo r 
g e ttin g  th ing s  rig h t, o n ly  a dow nside fo r m a k in g  a m istake. In  b o th  areas, 
Congress has delegated to  th e  bureaucracy on  th e  assum ption th a t, w ith ­
o u t execu tive  branch expertise , outcom es w o u ld  be even worse (E p s te in  
and O ’H a llo ra n  1999, 23).

Y e t, the re  are qu ite  c le a rly  p o te n tia l p o litic a l bene fits  from  d o lin g  o u t disaster 

re lie f. Indeed, p o litic ia n s  are o fte n  said to  lik e  d isaste r re lie f even m ore  th a n  the 

rec ip ien ts  (R auch 1992). In  effect, E pste in  and O ’H a llo ra n  (1999) argue th a t disaster 

p o lic y  is an in fo rm a tio n a l issue w here agency expe rtise  develops, w ith  low  levels 

o f preference con flic ts  between Congress and th e  bureaucracy. T h is  is , o f course, 

p a r tia lly  tru e ; b u t, i t  ignores the  re a lity  th a t d isaste r p o lic y  is as m uch d is trib u tiv e  

as in fo rm a tio n a l and th a t com m ittees develop issue expertise  as w e ll. Preference 

differences between com m ittee m edians and flo o r m edians, or betw een com m ittee 

m edians and the  executive idea l p o in t, should encourage and discourage delegation 

respective ly. Y e t, i t  is n o t a t a ll c lear th a t co m m ittee  preferences were h is to ric a lly  

o u tlie rs  in  th is  area. The tw o dom in a n t com m ittees were P u b lic  W orks and  B anking; 

n e ith e r represents such a ra d ica l divergence from  th e  flo o r so as to  w a rra n t changing 

regim es. M oreover, though i t  is tru e  th a t the le ve l o f leg is la tive -execu tive  co n flic t 

on  th is  issue is genera lly m odest, increasing the  p o s s ib ility  o f de lega tion  som ewhat,
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w h y were such extensive oversight p rov is ions adopted i f  preferences were essen tia lly  

convergent?

The rest o f th e  lite ra tu re  is no m ore h e lp fu l on th is  p o in t. Indeed, i t  is h ig h lig h te d  

precise ly because le g is la tive  a c tio n  seems to  c o n tra d ic t so m uch o f w hat is conven tiona l 

w isdom . L e g is la tive  d r ift seems u n lik e ly  to  be th e  dom in a n t concern since p o litic ia n s  

in  a lm ost every Congress since the  1920’s have enjoyed b rin g in g  constituen ts bene fits . 

N o r does the  th re a t o f bu reaucra tic  d r if t  seem p a rtic u la rly  p rom inent.

The p o in t is  n o t th a t the  tra n sa c tio n  cost approach is in co rrect. O n th e  co n tra ry , 

fo r one w ith  ra tio n a lis t in tu itio n s  i t  is a lm ost co rrect b y  d e fin itio n . To suggest th a t 

p o litic ia n s  w ill ta ke  a given a c tion  when th e  bene fits  o f d o in g  so outw e igh the  costs 

is lik e ly  r ig h t, b u t i t  begs th e  question. W h a t types o f costs w ill tend to  dom ina te  in  

d iffe re n t p o lic y  areas a t d iffe re n t p o in ts  in  tim e . H ow  w ill such costs change over tim e  

and d ic ta te  s tra te g ic  p o litic a l choices b y  leg is la to rs?  E p s te in  and O ’H a llo ra n  (1999) 

o ffe r h e lp fu l genera l p ropositions th a t b u ild  on th e  idea o f un id im ensiona l preference 

con flic ts , b u t u ltim a te ly  the  facto rs th e y  em phasize fare  p o o rly  in  the  case o f ris k  

po licy . M oreover, th e ir  m odel ignores th e  e x te rn a l co n s tra in ts  th a t the p u b lic  m ay p u t 

on  leg is la to rs. In  few  places are such co n s tra in ts  clearer th a n  the  se ttin g  o f d isaste r 

p o licy . Indeed, th e ir  n o tio n  o f p o litic a l tra n sa c tio n  costs is fa ir ly  rig id . I  suggest 

th a t changes in  th e  tran saction  costs leg is la to rs  face do determ ine decisions ab o u t 

in s titu tio n a l s tru c tu re . However, in  d isaste r p o licy , such costs are p a rtia lly  e x te rna l, 

d e riv in g  fro m  le g is la to rs ’ in te ra c tio n s  w ith  th e  p u b lic , and p a rtia lly  in te rn a l, d e riv in g  

fro m  th e ir in te ra c tio n s  w ith  fe llo w  leg is la to rs .

In  essence, m y  argum ent is th a t tw o  fa c to rs  drove th is  tra n s itio n . F irs t, le g is la to rs  

were facing  a chang ing  d is tr ib u tio n  o f d isas te r-re la ted  bene fits . The firs t step in  m y 

argum ent is to  dem onstra te  th a t these d is tr ib u tiv e  changes existed . Second, the  range
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o f le g is la tiv e  stra teg ies fo r dea ling  w ith  these d is tr ib u tiv e  challenges was lim ite d  b y  th e  

beh av io ra l p a tte rn s  o f c itize n  decision-m aking, h ig h lig h te d  in  the  previous chapters. 

A n y  s tra te g y  th a t invo lved w ith h o ld in g  disaster re lie f, even on a sh o rt-te rm  basis, 

was v ir tu a lly  im possib le  to  im p lem en t. T h is m eant th a t b o th  extensive log ro lls  and  

e labora te  vo te  tra d in g  schemes were less viab le . A g a in s t th is  backdrop, de lega tion  

to  the  bu reaucracy was one o f few  a lte rna tives ava ila b le  to  leg is la to rs  th a t a t once 

resolved th e  d is tr ib u tiv e  challenges th e y  faced, w h ile  s t i l l  acknow ledging the s tra te g ic  

dilem m a s on th e  tab le .

6.5.1 D elegation and D is tr ib u tio n

T hough ris in g  costs axe o ften  no ted  as a ju s tific a tio n  fo r  sw itch in g  leg is la tive  regim es, 

overa ll e xpe nd itu res  on d isaster re lie f were no t increas ing  a t a p a rtic u la rly  severe ra te . 

In  cons tan t d o lla rs , spending d id  c le a rly  increase s ta rtin g  a t abo u t 1970 as F igure  6.1 

shows, b u t ove ra ll spending was s t ill re la tive ly  m odest re la tiv e  to  m ost o ther p o lic y  

program s. W h ile  i t  is tru e  th a t th e  bureaucracy m ig h t have a re la tive  in s titu tio n a l 

advantage fo r cost-con tro l, a s im ila r re la tive  advantage exists fo r a ll sorts o f issues 

th a t co n tin ue  to  be addressed w ith  casework. I t  seems u n lik e ly  th a t fisca l re s tra in t 

could be th e  sole o r perhaps even th e  p rim a ry  p o lit ic a l m o tiv a tio n  in  th is  case. In  

p o in t o f fa c t, th e  m ost regu la r invo lvem ent o f Congress in  the  a ffa irs  o f F E M A  and  

p re v io u s ly  th e  O ffice  o f Em ergency P ro te c tio n  (O E P ) is  observed w hen bu reaucra tic  

actors tr ie d  to  im pose cost-co n tro l mechanism s on d isas te r re lie f po licy. I f  cos t-co n tro l 

was th e  d o m in a n t issue, i t  seems m ore lik e ly  th a n  n o t th a t Congress w ould tend  to  

su p p o rt such re form s, ra th e r th a n  oppose them . H ow ever, I  w an t n o t to  oversta te  

the case. T he re  is  lit t le  d ou b t th a t a sub-set o f le g is la to rs  was concerned w ith  ris in g
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d isaste r-re la ted  costs (M ay 1985). Nonetheless, there is an im p o rta n t d is tr ib u tiv e  

sub -tex t to  th e  ove ra ll increase in  expend itu res.

F igu re  6.1: Federal D isaste r R e lie f E xpenditu res 1950-1995
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From  a d is tr ib u tiv e  perspective, leg is la to rs  care no t ju s t abou t how  m uch m oney 

gets spen t, b u t also about who gets benefits. One way to  conceptualize the d is tr ib u ­

tio n  o f d isaste r re lie f is to  in q u ire  a bo u t th e  re la tive  concentra tion  o r d ispe rs ion  o f 

d isaster re lie f spending. To the e x te n t th a t th e  concentra tion o f re lie f is h ig h , o n ly  

a few  sta tes receive the  vast m a jo r ity  o f ove ra ll expenditures. To the  e x te n t th a t 

re lie f is m ore even ly dispersed, m any, i f  n o t m ost states receive th e ir fa ir  share. U sing  

sim ple measures from  the  in d u s tria l o rg a n iza tio n  lite ra tu re , we can create an  annua l 

index o f d isaste r re lie f concen tra tion  (d ispersion) and explore changes in  th e  in d e x  

over tim e .

C o n ce n tra tio n  ra tios  are used in  econom ics to  s tudy the  degree o f c o m p e titio n  

in  in d u s trie s . T he ra tios  are ca lcu la te d  by sum m ing the  am ount o f business done 

by the  to p  th ree , fou r, o r five  firm s  in  the in d u s try , and d iv id in g  th a t figu re  b y  the
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overa ll vo lum e o f business done in  the  in dus try . T h e  ra tio s  va ry  betw een zero and 

one, w here one ind ica tes a p e rfec t m onopo ly and zero ind ica tes pe rfect c o m p e titio n . 9  

Thus, w hen the  to p  few  firm s  account fo r m ost o f th e  ove ra ll business, th e  ra tio  nears 

one and  ve ry  lit t le  co m p e titio n  is th o u g h t to  e x is t. As such, co n ce n tra tio n  ra tio s  

can also p rov ide  a h e lp fu l to o l fo r understand ing th e  d is tr ib u tio n  o f d isas te r re lie f 

across sta tes. T he  p a ra lle l to  a fo u r-firm  conce n tra tio n  ra tio  is s im p ly  a fo u r-s ta te  

concen tra tion  ra tio , where th e  to ta l d o lla r value o f the  re lie f received b y  th e  states 

rece iv ing  the  m ost re lie f is sum m ed and d iv ided  b y  th e  ove ra ll d isaste r re lie f g iven 

d in in g  th a t yea r. 1 0

F ig u re  6.2 is a p lo t o f annua l fo u r-s ta te  d isaste r re lie f ra tios , p lo tte d  over tim e  

w ith  a lowess curve tra c in g  th e  tre n d  in  the da ta . 1 1  W h a t should be obv ious is th a t 

p rio r to  a p p ro x im a te ly  1980, conce n tra tio n  is increasing  a t a re la tiv e ly  co n s ta n t ra te . 

The to p  h a n d fu l o f states is  rece iv ing  a grow ing p ro p o rtio n  o f ove ra ll re lie f, w h ich  

im p lies th a t the  vast m a jo rity  o f sta tes are rece iv ing  a s h rin k in g  piece o f th e  p ie. T he  

top  fo u r sta tes receive som ewhere between tw e n ty  and fo rty  percent o f a ll d isaste r 

re lie f spending.

9. If th e  concentration ratio is denoted O* to signify an Oligopoly effect, then  dispersion  
is generally com puted sim ply as 1 — O*.

10. In keeping with the econom ics literature, I exclude the top relief receiving sta te  in  
each year. Concentration ratios can often be responsive to  particularly large deviations. In 
the disaster relief context, a single sta te  may receive a large amount o f relief in  a given year 
precisely because they had a particularly devastating disaster. Including th a t sta te  in the  
relief ratio obviates the trend we are really after. Thus, both for theoretical reasons and  
for consistency reasons, the top annual recipient o f disaster relief is excluded and the ratios 
are calculated using the second to  fifth largest aid recipients.

11. F ive firm and three firm ratios were also computed. The trend in the d a ta  is essentially  
identical. Thus, I rely on four-firm ratios throughout.
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F igure  6.2: F ou r-S ta te  D isas te r R e lie f C o n ce n tra tio n  R atios, 1972-1997 
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T he  sw itch  in  the  tre n d  comes rough ly  a t th e  tim e  F E M A  takes over p rim a ry  

p o lic y  responsib ilitie s . T ho ugh  th e  graph  ob v io u s ly  canno t dem onstra te  th e  m o tiva ­

tio n  o f leg isla tors, i t  can show th e  clear effect o f b u re a u c ra tic  a d m in is tra tio n  on  the  

s tru c tu re  o f d isaster re lie f. In  th e  1980’s and 1990’s, d isaste r re lie f spend ing  continues 

to  rise. W h a t changes is the  d is tr ib u tio n  o f re lie f d o lla rs . The  to p  h a n d fu l o f states 

rece iv ing  disaster re lie f was g e ttin g  an increasing p ro p o rtio n  o f o ve ra ll expend itu res. 

Irrespective  o f how  co n ce n tra tio n  (d ispersion) is m easured, i t  is c le a rly  increas ing  (de­

creasing) th ro u g h o u t the  1970’s. T h is  change in  th e  d is tr ib u tio n  o f p o lit ic a l benefits 

exposes some o f the  u n d e rly in g  p o lit ic a l dynam ics.

As an exam ple, consider th e  supp lem enta l a p p ro p ria tio n s  b ill passed in  1972 th a t 

d e a lt p rim a rily  w ith  th e  a fte rm a th  o f H u rricane  Agnes. As p a rt o f th e  le g is la tio n , the  

loan  forgiveness p o rtio n  (g ra n t) o f a id  from  the  U .S . S m a ll Business A sso c ia tio n  was 

doubled, the in te re s t ra te  low ered to  1 %, and th e  e lig ib ility  requ irem ents extended a 

year backw ard and fo rw a rd . E x te n d in g  the  tim e  p e rio d  back by one year had the  effect

o o

o o
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o f q u a lify in g  losses from  a recent C a lifo rn ia  earthquake, an in c re d ib ly  costly quake 

th a t was s t il l in  the  headlines because o f reports  o f w idespread fra u d  in  app lica tions 

fo r federa l re lie f . 1 2  T he b ill its e lf was a $1.3 b illio n  a p p ro p ria tio n  th a t was expected 

to  last o n ly  s ix  m onths.

W h ile  s u p p o rt fo r g iv in g  a id , in  and o f itse lf, was re la tiv e ly  s trong , the votes in  

b o th  the  House and the  Senate on the  re troactive  lo a n  p rov is ions were a c tu a lly  q u ite  

contentious. T h e  b ill passed th e  House easily, b u t th e  vo te  on a proposed am endm ent 

to  remove th e  re tro a c tive  loan  p rovis ions fa iled  by o n ly  tw o  votes. In  the Senate, the  

vote  to  lim it  th e  re tro a c tive  fe a tu re  o f the  le g is la tio n  fa ile d  26-61, w h ile  the u ltim a te  

le g is la tion  passed 49-38.13 As p o litic ia n s  grew m ore ade p t a t e x tra c tin g  gains fo r th e ir 

constituen ts , n o t ju s t from  th e ir  own re lie f b ills , b u t a lso fro m  th e  re lie f b ills  o f others, 

the  overa ll concen tra tion  o f le g is la tive  benefits rose. U sing  re tro a c tive  provisions, 

states th a t received re lie f once were able to  receive bene fits  repeated ly. W hereas in  

ea rlie r tim e  periods, sm all re lie f b ills  were passed q u ic k ly  w ith  lit t le  consideration, 

debate, o r delay, as tim e  goes on, th e  leg is la tive  process became m ore contentious.

Years la te r, the re  is anecdota l evidence o f a s im ila r phenom enon w ith  respect 

to  disaster re lie f fo r farm ers. T hough  disaster re lie f was a te rr ific  boon to  farm ers 

h is to rica lly , in  the  la te  1980’s and 1990’s, i t  became m uch less bene fic ia l fo r the av­

erage in d iv id u a l rec ip ien t. As R auch (1992) notes, “ F o r fa rm  lo bby is ts , the a id  b ills  

are Chinese fire  d rills . P o litic a l pressures ty p ic a lly  tu rn  the  d isaste r-a id  b ills  in to

12. See Hearings before subcom m ittees of the C om m ittee on Appropriations, United  
States Senate, Ninety-Second Congress, Second Session on H .R. 16254: An Act Making 
Certain D isaster Relief Supplem ental Appropriations for the Fiscal Year 1973 and for other 
purposes. For a  discussion of loan fraud in California, see the exchange between Senator 
Hollings and Mr. Knebel, a representative of the US Sm all B usiness Association at page 52 
therein.

13. See roll call votes numbers 746-747 on H.R. 15692 on A ugust 4, 1972.
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w ha t a fa rm  lo b b y is t ca lled a ‘p o litic a l feeding fre n zy ’.”  T h e  president o f the  Kansas 

Farm  B u reau , D oyle  D . Rahjes, noted th a t per fa rm e r a id  has decreased, even as th e  

ove ra ll re lie f has grow n. ‘“ You w ind  up spreading w ha teve r m oney you ’ve g o t, and 

usua lly  i t  comes to  such a sm a ll am ount th a t i t  doesn’t  he lp  m uch’”  (Rauch 1992). 

Even p o litic ia n s  shared the  sentim ent as R epresentative  G lenn  E nglish , D -O klahom a 

said: “These days you rid e  in  w ith  pennies where you used to  b rin g  do lla rs , and 

everyone s ta rts  th ro w in g  rocks . ” 1 4  O bv ious ly  th is  m ore con tem pora ry  s to ry  does n o t 

c o n trib u te  to  m y causal case fo r the e a rlie r tim e  pe riod , b u t i t  does help illu s tra te  th e  

m ore genera l phenom enon in  question. W hen the  bene fits  fro m  expenditures are con­

s is te n tly  concen tra ted  am ong a few states, then  the  average pe r-s ta te  (cons tituency) 

benefits w ill be sm a lle r. As the  concen tra tion  increases, th e  average per sta te  bene fits  

w ill decrease; and, a changing d is trib u tio n  o f bene fits  m a tte rs  in  p o litic s . R e form , 

o f one s o rt o r ano the r, grew  more like ly . For reasons discussed below , b u re a u cra tic  

a d m in is tra tio n  became a m ore desirable in s titu tio n a l arrangem ent.

6.5.2 Costs, Benefits, and C oa litions

The chang ing  tre n d  in  overa ll disaster re lie f conce n tra tio n  has clear im p lica tio n s  fo r 

the  u n d e rly in g  p o litic a l dynam ics. I f  the  choice between case w o rk  and de lega tion  is  a 

tra d e -o ff betw een costs and benefits, and we assume th a t th e  benefits o f casework m ust 

have been su b s ta n tia l enough to  outw e igh th e  costs w hen casework was the  reg im e 

o f choice, then  the  decision to  delegate necessitates a change in  e ithe r the  costs o r 

benefits o f the  in s titu tio n a l regim e. W h a t is genera lly  h ig h lig h te d  in  the lite ra tu re  on 

disaster p o lic y  are the  ris in g  costs o f p roduc ing  d isaste r re lie f v ia  casework; b u t these 

costs are, a lm ost w ith o u t fa il, conceived o f s im p ly  as expend itu res. O n th is  read ing ,

14. Interview  cited  in Rauch (1992).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

192

b u re a u c ra tic  a d m in is tra tio n  was adopted because i t  w o u ld  be cheaper. In  re a lity , 

b u re a u c ra tic  a d m in is tra tio n  was n o t cheaper. T he m ean leve l o f spending a fte r 1980 

was over th re e  tim es th a t o f m ean spending p rio r to  1980, even exc lud ing  years in  the  

1950’s w hen spending was e x tre m e ly  low .

T h is  p o in t is he lp fu l, b u t i t  ignores th e  m ost c r it ic a l piece o f the puzzle. N o t o n ly  

were costs on  the  rise, b u t bene fits  to  the average le g is la to r were also decreasing. 

Thus, a b u re a u c ra tica lly  ad m in is te red  regim e was becom ing m ore a ttra c tiv e  re la tive  

to  the  casew ork regim e. A  focus o n ly  on costs obvia tes the  benefits p o rtio n  o f the 

cost-bene fit ra tio . A n a lyz ing  co nce n tra tio n  ra tios  shows th a t the  bene fits  o f dea ling  

w ith  d isa s te r re fie f v ia  casework were fa llin g  fo r the  m a jo r ity  o f leg is la to rs . T hus, th e  

casework cost-bene fit ra tio  was ris in g  as w ell, m ak ing  casework less a ttra c tiv e , and 

a ll else equa l, de legation m ore a ttra c tiv e .

T he  key issue here is why, i f  le g is la to rs  were upset w ith  the  grow ing co n ce n tra tio n  

o f bene fits , th e y  d id  no t s im p ly  s top  passing re lie f b ills . A lte rn a tiv e ly , w h y  n o t gener­

ate lo g ro lls  o r tra d e  votes so th a t th e  p o litic a l benefits n o t received fro m  d isas te r re lie f 

could be o b ta in e d  elsewhere. T h e  answer to  th is  question  centers on th e  in te ra c tio n  

between c itiz e n  disaster behav io r and p o litic a l choice.

V a rious p o rtio n s  o f th is  p ro je c t have deta iled  th e  fa c t th a t in d iv id u a ls  in  h ig h  ris k  

com m un ities som etim es do n o t engage in  adequate ris k  m anagem ent. Some com m u­

n itie s  do in ves t tim e  and resources p la n n in g  fo r p o te n tia l env ironm enta l hazards, b u t 

m any do n o t. N o ll and K rie r (1990) have argued th a t cogn itive  biases in  th e  way 

c itizens eva lua te  ris k  m ay y ie ld  over- o r under-dem and fo r leg is la tive  in te rv e n tio n . 

E a rlie r in  th e  p ro je c t, I  argued th a t c itizens do, in  fa c t, e x h ib it biases in  th e  w ay th e y  

evaluate d isaste r risk , and th a t th e  re s u lt is a dem and fo r le g is la tion  v e ry  m uch in  

keeping w ith  the  N o ll and K rie r a rgum ent. Even i f  one disagrees w ith  m y ana lys is, th e
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e m p irica l tre n d  o f some p o rtio n  o f th e  po p u la tio n  m anag ing  ris k  w h ile  some p o rtio n  

ignores i t ,  has th e  same im p lic a tio n  fo r  th e  fo rm a tio n  o f governm ent po licy . Because 

some c itize n s  w ill be cons is ten tly  exposed, b u t un p ro te c te d  fro m  ca tas trop h ic  risk , 

there are a lw ays c itizens in  need w hen disasters s trike . R es is ting  the in tense dem and 

fo r re lie f b o th  fro m  constituen ts  in  need and from  th e  p u b lic  a t large is e xce p tio n a lly  

d iffic u lt.

In  cases lik e  these, p o litic ia n s  m ay choose to  lash themselves to the mast to  resist 

the cries fo r re lie f a fte r a d isaste r s trikes , as in  the  s to ry  o f Ulysses and th e  Sirens 

(E ls te r 1984; N o ll and K rie r 1990; T h a le r 2000). W ith  th e  know ledge th a t c itize n  

dem and fo r le g is la tive  in te rve n tio n  m ay be biased, p o litic ia n s  m ay adopt ex an te  mea­

sures o f s e lf-re s tra in t to  resist a c tin g  in  the  face o f in tense p u b lic  pressure. D iffe re n t 

in s titu tio n a l arrangem ents m axim ize  o r m in im ize  th e  leve l o f p o litic a l in su la tio n .

The basic s tru c tu re  o f the  sirens p rob lem  is th a t an  a c to r cannot tru s t h im s e lf to  

resist a llu r in g  te m p ta tio n  in  th e  fu tu re . For p o litic ia n s , th e  sirens’ song is sung by 

citizens in  need a fte r a ca tastrophe. In tense pub lic  pressure is ha rd  to  resist. T h e  key 

is th a t th e  s tra te g ic  in te ra c tio n  in  th e  Sirens m etaphor is  n o t between c itize n s  and 

the  S ta te— th o u g h  m any com m enta tors focus on th is  in te ra c tio n — b u t ra th e r between 

p o litic ia n s  in  the  cu rre n t pe rio d  and  fu tu re  inca rn a tions  o f p o litic ia n s ’ selves. T he 

ty p ic a l w ay o u t o f a S irens’ d ile m m a  is some m echanism  o f p recom m itm en t. In  

Ulysses’ case th is  m eant be ing lashed to  the m ast so he cou ld  no t g ive in  to  the  

S irens’ c a ll, w h ile  h is shipm ates had  th e ir  ears fille d  w ith  w ax so th a t they  co u ld  n o t 

hear th e  S irens’ song, thereby a vo id in g  te m p ta tio n . B y  co n s tra in in g  a fu tu re -p e rio d  

self, th e  lash  to  th e  m ast s tra te g y  a llow s long-te rm  goals to  be achieved in  th e  face 

o f s h o rt-te rm  te m p ta tio n .
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T he  p rob lem  is th a t e ith e r a lo g ro ll o r a vo te -trade  requires a cred ib le  th re a t 

th a t le g is la tio n  w ill be w ith h e ld  i f  no ba rga in  is reached. However, the  s tru c tu re  

o f the  gam e is com m on know ledge to  b o th  leg is la to rs and citizens. W hy w o u ld  a 

le g is la to r fro m  a d isaste r-prone s ta te  expend p o litic a l ca p ita l on lo g ro lls  w hen p u b lic  

pressure a lone is adequate to  ensure th a t re lie f b ills  pass? Because o f th e  in tense 

p u b lic  pressure to  p rovide  ex post re lie f b o th  fro m  those affected by n a tu ra l d isasters 

and fro m  sym p a th e tic  c itizens, w ith h o ld in g  re lie f is too  cos tly  p o litic a lly . N o s tra te g y  

th a t requ ires a cred ib le  th re a t o f w ith h o ld in g  re lie f is lik e ly  to  be p a rtic u la rly  e ffective  

in  le g is la tive  nego tia tions. In  th is  sense, n e ith e r logro lls n o r s im p ly  ab s ta in in g  fro m  

re lie f p ro v is io n  are v ia b le  so lu tio n s  to  the  ty p ic a l le g is la to r’s d ilem m a. In  th is  sense, 

the  re a lity  o f c itiz e n  response to  ca tas trop h ic  r is k  provides a c r itic a l co n s tra in t on 

leg is la tive  s tra tegy.

In  the  face o f th is  challenge, leg is la to rs  requ ired  a s tra te g y  th a t a llow ed them  

to  a lte r th e  d is tr ib u tiv e  dynam ics o f d isaste r p o lic y  w ith o u t re ly in g  on th e  th re a t 

o f w ith h o ld in g  a id . D e legation  n o t o n ly  provides a so lu tion , b u t the  bureaucracy is 

also b e tte r s itu a te d  to  w ith s ta n d  intense dem ands fo r le g is la tive  action . T h e  new 

in s titu tio n a l arrangem ent increased th e  lik e lih o o d  th a t regu la to rs  cou ld  strike when 

the iron is cold, ra th e r th a n  re fo rm in g  p o lic y  when em otions are runn ing  h igh .

T hough concerns about d is tr ib u tio n  axe u n lik e ly  to  exp la in  the  behavio r o f p o lit i­

cians rece iv ing  th e  lio n ’s share o f federa l re lie f do lla rs , they are a pow e rfu l e xp la n a tio n  

o f the  beh av io r a m a jo rity  o f leg is la to rs  w ho were rece iving decreasing benefits un­

der the  casew ork regim e. D e lega tion  to  the  bureaucracy was thus one o f th e  few  

v iab le  p o lic y  a lte rn a tive s  th a t served as an adequate in s tru m e n t o f p recom m itm en t 

and th a t responded to  the  chang ing  d is tr ib u tiv e  dynam ics o f d isaste r po licy . O n th is  

reading, th e  in s titu tio n a l choice o f bu rea ucra tic  a d m in is tra tio n  was a t once a re p ly  to
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in te rn a l le g is la tiv e  dynam ics, and  a t th e  same tim e, a fu n c tio n  o f exte rna l co n s tra in ts  

im posed b y  th e  w ay citizens dea l w ith  ca tas trop h ic  ris k . B o th  th e  u n d e rly in g  p o lit­

ica l d yn a m ic  w ith in  Congress and  th e  s tru c tu re  o f in te ra c tio n  between c itize ns  and 

p o litic ia n s  c o n trib u te  to  ou r und e rs tan d ing  o f ca tas trop h ic  r is k  po licy.

6.6 From Institutionalization to Largesse

W ith  a th e o ry  o f the  tra n s itio n  fro m  ad hoc le g is la tion  to  in s titu tio n a liz a tio n  in  hand, 

we can proceed to  th e  question o f th e  second tra n s itio n  fro m  a re la tiv e ly  m odest re lie f 

regim e to  th e  extensive and co s tly  system  th a t exists today. M y  argum ent d raw s on 

insigh ts fro m  th e  econom ics o f re g u la tio n  lite ra tu re  and focuses on the u n in tende d  

consequences o f in s titu tio n a liz a tio n .

E conom ic m odels o f re g u la tio n  h ig h lig h t the  p ropensity  o f firm s  to  seek re n ts  fro m  

governm ent p o lic y  and in s titu tio n s  (Becker 1983; P e ltzm an 1985). Though o rgan ized 

in te rests a re  o fte n  no ted in  discussions o f disaster po licy , ra re ly  are th e y  em pha­

sized as d r iv in g  forces in  the c re a tio n  o r m aintenance o f governm ent policy. P o litic a l 

econom ists are a ttu n e d  to  the re a lity  th a t d iffe re n t form s o f governm ent p o lic y  have 

im p lica tio n s  fo r firm s  or groups try in g  to  e x tra c t gains fro m  th e  p o litic a l process. 

Because ex  post re lie f paym ents am ount to  a transfe r fro m  non-affected taxpayers 

to  c itizens in  d isaste r-prone regions, d isaste r p o licy  has obvious and im p o rta n t d is­

tr ib u tiv e  im p lic a tio n s . In  agreeing to  share o r spread ris k , th e  governm ent assumes 

an u n ce rta in  cost, w h ich  i f  rea lized, w ill be passed on to  taxpayers. T h is  u n o rig ­

in a l obse rva tion  h ig h lig h ts  the fa c t th a t d isaste r po lic ies, lik e  m ost d is tr ib u tiv e  o r 

re -d is trib u tiv e  governm ent program s, are lik e ly  to  be couched in  h ig h ly  p o litic iz e d  

term s. G ive n  th is  e m p irica l re a lity , th e  re la tiv e  in a tte n tio n  g iven  to  the ro le  o f orga­

nized in te re s t groups in  the  e vo lu tio n  o f r is k  in s titu tio n s  is p a rtic u la rly  su rp ris in g .
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T h is  section  argues th a t the  in s titu tio n a liz a tio n  o f d isaste r re lie f created incen­

tives fo r e x is tin g  o rgan iza tions to  t r y  to  e x tra c t rents fro m  th e  p o litic a l process. B y  

reducing  u n c e r ta in ty  abou t the lo n g -te rm  bene fits  o f ren t-seeking , in s titu tio n a liz a tio n  

encouraged p o lit ic a l p a rtic ip a tio n . T h e  in flu x  o f groups in to  th e  d isaster re lie f arena 

y ie lde d  a la rg e r re lie f s tru c tu re  w ith  g rea te r payoffs to  those rece iv ing  bene fits . As 

a re su lt, re lie f p rog ram s were g ra d u a lly  expanded to  m ore a nd  m ore cons tituen ts , a t 

an  ever-increasing  o ve ra ll cost.

6.6.1 R is ing  Tides, R is ing Costs

In  1952, th e  fe d e ra l governm ent spen t $16 m illio n  on d isaste r re lie f. In  1995, th e  

expense was $606 m illio n  (constant d o lla rs ). In  cu rre n t d o lla rs , the  1999 d isas te r 

re lie f expend itu res topped $2.4 b illio n , and  th a t excludes lo a n  ob liga tions b y  th e  

U .S . S m all Business A d m in is tra tio n , m itig a tio n  program s, and  expenditures on  th e  

N a tio n a l F lo o d  Insu rance  P rogram . 1 5  T h e re  is lit t le  debate in  th e  lite ra tu re  a b o u t 

w he the r the  re lie f reg im e has grow n trem end ous ly  in  the  pas t h a lf century. A g a in , 

w itness F ig u re  6 .1 , a p lo t o f ove ra ll fe d e ra l d isaste r re lie f expe nd itu res  from  1952-1993 

in  rea l do lla rs .

The tre n d  in  th e  d a ta  is s tra ig h tfo rw a rd . A  fa ir ly  cons tan t sta te  o f a ffa irs  is 

ev iden t u n til the  e a rly  1970’s when expe nd itu res  beg in to  rise . A t th a t p o in t, th e y  in ­

crease s tead ily , c u lm in a tin g  in  th e  ex tra va g a n t expenditures o f th e  m id  1990’s. W h a t 

is  debated in  th e  lite ra tu re  is th e  u n d e rly in g  phenom enon th a t expla ins th e  tre n d . 

T w o  p o te n tia l theo rie s  m ig h t be re leva n t. F irs t, a theo ry  o f bud g e t-m a x im iz in g  bu ­

reaucrats cou ld  e x p la in  such an increase. I f  bureaucra ts were concerned m a in ly  w ith

15. U.S. Census Bureau. Table 1. Federal Government G rants and other Payments to  
State and Local Governments, by Agency and fo r Selected Program s, by State and O u tly in g  
Area: Fiscal Year 1999.
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increasing  th e ir bud ge ta ry  allow ance, th e n  we w ould  expect an overa ll increase in  

spending. Though p laus ib le  in  th e  abs tra c t, the specific con tex t o f disaster re lie f 

app ro p ria tions underm in es th e  th e o ry ’s v a lid ity . F E M A  receives an annual appro­

p ria tio n , b u t the  m a jo r ity  o f re lie f expenditures are g ran ted  th ro u g h  supplem ental 

a p p ro p ria tio n  b ills , in  w h ich  F E M A  is requ ired  to  give fa ir ly  extensive ju s tific a tio n  

o f the  need fo r funds, m ak ing  b u re a u cra tic  budget m a x im iza tio n  a m uch m ore d iffi­

c u lt p ro p o s itio n . 1 6  Second, a th e o ry  o f increm en ta l change suggests th a t budgeting 

app ro p ria tions  w ill tend  to  be sm a ll ad justm ents from  th e  previous year o f fund ing . 

I f  every year, program  f und ing  increased s lig h tly , over tim e  we shou ld  observe a sub­

s ta n tia l increase. However, F ig u re  6.1 c le a rly  shows th a t th e  ra te  o f change increases 

a t some po in t in  the  1970’s. W hereas the  g row th  ra te  was fa ir ly  sm a ll in  the 1950’s 

and 1960’s, th ro ugho u t the  la te  1970’s, th e  slope increases d ra m a tica lly . Path depen­

dence o r increm enta lism  fa ils  to  e xp la in  w hy we w ould  observe th is  change. A ga inst, 

these theories, I  w an t to  suggest a fa ir ly  s tandard  s to ry  o f in te re s t group m ob iliza tion . 

S ocia l actors sought to  e x tra c t ren ts fro m  a developing p o lic y  arena, and the m ix  o f 

de lega tion  and in s titu tio n a liz a tio n  p rov id ed  the  perfect o p p o rtu n ity  to  do so.

In  classic m odels o f econom ic regu la tio n , the  e x tra c tio n  o f rents tends to  be 

s tra ig h tfo rw a rd , e ith e r re s u ltin g  in  d ire c t paym ents or low er levels o f regu la tion  than  

w o u ld  otherw ise be observed (Becker 1983; P e ltzm an 1985). W hen firm s are being 

regu la ted , regu la to ry  cap tu re  m ay a llo w  them  to  set h igher prices o r m a in ta in  m arke t 

co n tro l. Beyond the  basic bene fits  o f fin a n c ia l paym ents, ca tas trop h ic  risk  provides 

a s lig h tly  less obvious case. S till,  d isaste r p o licy  offers tw o  m a jo r types o f rents to  

in te rests . The firs t consists o f d ire c t o r in d ire c t fin a n c ia l paym ents. The earliest 

form s, o f course, were d ire c t paym ents to  help w ith  clean-up and reconstruction  costs

16. Before FEM A was created, o ther adm in istra tive agencies th a t adm inistered disaster 
related funds were subject to  la rge ly the same budgeting procedures.
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(Land is 1998) and v ir tu a lly  a ll s tru c tu ra l m itig a tio n  program s (e.g. dams) were fi­

nancia l boons to  lo ca l constituencies. M odem  d isaste r po licy , w h e th e r in  the fo rm  o f 

ex ante subsid ies fo r insurance o r ex post re lie f paym ents rem a ins essen tia lly  a d ire c t 

fin a n c ia l paym ent to  in d iv id u a ls  o r o rgan iza tions . 1 7

Second, lik e  fin a n c ia l paym ents, the  a llo c a tio n  o f ris k  its e lf is a valuable asset. 

W h a t m ig h t loose ly be ca lled  risk-rents can be extracted  in  a num ber o f form s. 

T he  en tire  d isaste r re lie f s tru c tu re  can be understood as an exercise in  ris k -sh iftin g . 

C o ns is ten tly  p ro v id in g  ex pos t re lie f e ffe c tive ly  sh ifts  the r is k  o f ca tas troph ic  losses 

fro m  in d iv id u a l c itizens, econom ic firm s, o r com m un ity  associations to  the federa l 

governm ent. A d d itio n a lly , th e  S tate m ig h t m ore e x p lic itly  assume c e rta in  types or 

levels o f ris k  from  p riva te  actors. For exam ple, in  the pas t few  years, insurance 

associations have lobb ied  th e  governm ent to  p rov id e  a fo rm  o f p u b lic  reinsurance to  

lim it  the  exposure o f m em ber firm s o ffe ring  hazard  insurance . 1 8  F in a lly , regu la tion  

o f land-use, co n s tru c tio n  practices, and rea l esta te  sales m ay be understood as a 

typ e  o f ris k -re n t as w e ll. T he  im p lem en ta tion  (o r lack th e re o f) o f s tr ic t p ro p e rty  

use regu la tions fo r p ro p e rty  in  h igh  ris k  zones creates gains (losses) fo r the owners 

o f such p ro p e rty  and th e ir respective associations. W hen F E M A  tr ie d  to  p ro h ib it 

the  p rov is ion  o f flo o d  insurance fo r s tructu res loca ted  below  a c e rta in  e levation and 

w ith in  a c e rta in  d istance from  the shore, in  o rd e r to  decrease costs, groups like  the  

C learw ater Beach A ssoc ia tion  were fu rious. T h e y  insisted th e  m ove w ould destroy

17. W hether be tte r organized constituencies are able to extract greater payments than 
poorly organized ones is an open question. Evidence on the p o litic iza tio n  o f the Presidential 
Disaster D eclaration process is m ixed (May 1985; P la tt 1999).

18. State guarantee funds popular in  the 1980’s were an almost iden tica l form  of risk-rent. 
States agreed to  guarantee insurance policies beyond a certain level o f risk, using a m ixtu re  
o f private contribu tions and pub lic funds. The guarantee funds were exhausted when un­
derground storage tanks began leaking, resulting in  litig a tio n  and enormous payments from  
the funds. See Viscusi (1996).
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th e  value o f th e ir p ro p e rty , and dem anded th a t F E M A  no t im p lem en t th e  ru le . Said, 

C .M . (B ud ) Schauerte, representing th e  C learw a te r Beach A sso c ia tio n :

T he  A ssocia tion  is  convinced th a t ce rta in  provisions o f T it le  IV  under 
S. 1405, i f  enacted in to  law , w o u ld  adversely im pact F lo rid a  hom eowners 
and sm all business m ore severely th a n  any s ta te  or te rr ito ry  w h ich  par­
tic ip a te s  in  the  N a tio n a l F lood  Insurance P rogram  (N F IP ). ... T it le  IV , 
i f  i t  becomes law , w o u ld  se lective ly deny flo o d  insurance and th e re b y  de­
value homes and re a l estate on a ll th e  n a tio n ’s coastlines. ... T it le  IV  also 
w ou ld  re s tric t o r deny the  freedom  to  b u ild  o r rebu ild  homes and sm a ll 
businesses on p riv a te ly  owned la n d . 1 9

T he  po in t here is s im p ly  to  note th a t rents extracted  by  so c ia l acto rs who we 

m ig h t loosely th in k  o f as risk-entrepreneurs, m ay take  form s less obv ious th a n  tra ­

d itio n a l finan c ia l paym ents o r re g u la to ry  forbearance. Nonetheless, th e  re g u la tio n  o f 

ca tas trop h ic  ris k  can p ro v id e  equally desirab le  benefits.

6.6.2 The E ffect o f In s titu tio n a liza tio n

Even i f  one disagrees w ith  m y account o f th e  tra n s itio n  from  the  ad  hoc leg is la tive  

regim e to  the in s titu tio n a liz e d  s tru c tu re , i t  shou ld  s t ill be clear th a t in s titu tio n a l­

iz a tio n  creates incentives fo r social actors. In s titu tio n a liz a tio n  reduces u n ce rta in ty  

a bo u t th e  long-te rm  gains o f rent-seeking. W hen leg is la tion  is p roduced  on an ad 

hoc basis, the resources spent on ren t-seeking  m ig h t y ie ld  o n ly  a one tim e  re tu rn . 

A c to rs  m igh t get rents in  one tim e  p e rio d , and fa il to  do so in  an o th e r, decreasing 

th e  average pe r-pe riod  re tu rn s  on ren t-seeking  a c tiv ity . Com pare th a t regim e w ith  

an in s titu tio n a liz e d  system , where once a ben e fit is gained, i t  is u n lik e ly  th a t i t  w ill 

be taken  away. F E M A  h a rd ly  ever trie s  to  e lim in a te  a benefit fo r a constituen cy, and

19. Statement o f C .M . (B ud) Schauerte, C learwater Beach Association before the Sen­
ate Banking/H ousing and U rban A ffairs. N a tiona l F lood Insurance Reform  A c t o f 1993. 
September 14, 1993.
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on the  few  occasions w hen i t  has trie d  to  do so, Congress p ro m p tly  stepped in  to  

p reven t it .  A ll else be ing  equal, the long -te rm  re tu rn s  on  ren t-seeking  a c tiv ity  im d e r 

an in s titu tio n a liz e d  system  o f ris k  m anagement w ill be g rea te r th a n  those under an 

ad hoc le g is la tive  regim e. I f  the  argum ent is co rrec t, th e n  th ree  e m p irica l p red ic tions  

re su lt. F irs t, th e re  shou ld  be an increase in  th e  p a rtic ip a tio n  o f in te res t groups and 

p riva te  sector representa tives in  the leg is la tive  o r a d m in is tra tiv e  process over tim e . 

Second, there  shou ld  be evidence o f an ex p ansion o f ta rg e te d  bene fits  to  cons tituen ­

cies. A n d  th ird , we shou ld  see efforts by affected groups to  p ro te c t the gains th e y  

have ex tra c te d . T he re  is a t least m oderate evidence o f a ll these coro lla ries, and th e ir  

co llec tive  v a lid ity  lends credence to  the cen tra l hypo thesis.

6.6.2.1 Tracing Rent-Seeking Behavior

I f  g rea te r ren t-seeking  a c tiv ity  underlies the  increase in  program s and expenditures, a t 

ve ry  least we shou ld  observe an increase in  rent-seeking a c tiv ity  over tim e. One crude 

w ay to  tes t th is  c la im  is to  exam ine the p ro p o rtio n  o f te s tim o n y  a t leg is la tive  hearings 

g iven by  representa tives o f in d u s try  and in te res t groups. I f  organ ized in te rests are 

try in g  to  in fluence  th is  p o lic y  arena, we should see an increase in  the  p ro p o rtio n  o f 

te s tim o ny over tim e . F igu re  6.3 contains a p lo t o f th e  p ro p o rtio n  o f overa ll w itnesses 

m ade up o f in te re s t g roup  representatives a t C ongressional hearings on earthquake 

and hurricane  d isaste r re la te d  leg is la tion  (B irk la n d  1997).

T hough th e  re la tio n sh ip  is som ewhat noisy, the re  is a c lear increase over tim e . T he  

tw o  b ig  o u tlie rs  a t th e  to p  o f the  p lo t correspond to  th e  c re a tio n  o f th e  N a tiona l F lo o d  

Insurance P rog ram  in  1968 and the  N a tiona l F lo o d  Insurance  P rog ram  Reform  A c t o f 

1993, b o th  o f w h ich  resu lted  in  extensive p a rtic ip a tio n  fro m  th e  insurance in d u s try . 

Because o f th e  la rg e r th a n  usual p o te n tia l gains o r losses a t stake in  these years,
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Figure 6.3: Percentage of Legislative Testimony Given by Interest Groups
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in d u s try  p a rtic ip a tio n  skyrocketed. R em oving th e  o u tlie rs , a pos itive  and s ta tis tic a lly  

s ig n ifica n t association e x is ts  between in te res t g roup p a rtic ip a tio n  and  ove ra ll re lie f 

expend itu res. For the m om ent, the evidence is gen e ra lly  supportive  o f th e  hypothesis. 

T he  p ro p o rtio n  o f in te re s t g roup testim ony a t C ongressional hearings increases over 

tim e , suggesting m ore rent-seeking a c tiv ity , and th is  increase is p o s itiv e ly  associated 

w ith  a rise  in  federal d isaste r expenditures.

6.6.2.2 Targeted Benefits

In  a d d itio n  to  the  ove ra ll le ve l o f p a rtic ip a tio n  b y  in te re s t groups in  th e  d isaste r re lie f 

p o lic y  process, we shou ld also be able to  fin d  e ffo rts  o f lobby ing  by specific  in terests 

to  e x tra c t group-specific ga ins. E ffo rts b y  the  E a rthqua ke  P ro jec t in  th e  1980-1990,s 

p rov ide  a h e lp fu l illu s tra tio n .

In  the  1980’s, the insurance  in d u s try  becam e concerned about th e  prospect o f a 

ca ta s tro p h ic  earthquake th a t w ould th re a te n  th e  solvency o f the  in d u s try . E a rly  in
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1986, a c o a litio n  know n as th e  “E arthquake  P ro je c t”  was fo rm ed to  lo b b y  fo r fede ra l 

backstopp ing  o f in d u s try  losses (K irsch te n  1990). The insurers sought a m a n d a to ry  

n a tio n w id e  purchase requ irem en t and a  federa l re lie f fund  to  cover excess losses. As 

p a rt o f th e  e ffo rt, the  c o a litio n , supported  b y  ab o u t 300 firm s , engaged th e  services 

o f D a v id  A . Jew ell and Associates Inc., a W ash ing ton  D .C . p u b lic  re la tio n s  firm , th e  

S e a ttle  la w  firm  o f P reston , T ho rg rim son , E llis o n  &  H olm an to  devise and im p lem en t 

a le g is la tive  s tra tegy; and fo rm e r Rep. L lo y d  M eeds (D .-W ash., 1965-79) to  d ire c t the  

lo b b y in g  e ffo rt (K irsch te n  1990). T ho ugh  i t  is p lausib le  th e  insurance in d u s try  w ent 

to  these steps on a w h im , a  m ore reasonable v ie w  is th a t g iven the  h is to ric a l success 

o f soc ia l actors in  e x tra c tin g  risk  rents fro m  th e  disaster p o lic y  process, th e  in su r­

ance in d u s try  th o u g h t i t  co u ld  succeed. Indeed , b y  re q u irin g  m a n d a to ry  insurance 

purchases fo r homes th ro u g h o u t the c o u n try  and convincing  the  fede ra l governm ent 

to  crea te  a backup fund , th e  in d u s try  w o u ld  have succeeded in  c re a tin g  a m a n d a to ry  

ca p tive  m arke t, w h ile  s im u ltaneously  m in im iz in g  the  ris k  th e  in d u s try  its e lf had  to  

b e a r . 2 0  T he  c o a litio n  succeeded in  b u ry in g  a sc ie n tific  re p o rt th a t F E M A  com m is­

sioned a fte r the 1990 Lom a P rie ta  earthquake  in  C a lifo rn ia , w h ile  its  ow n re p o rt was 

p u t fro n t and center in  a m edia  cam paign. T he  reports disagreed as to  the  im p a c t o f 

a b ig  quake no t on the  insurance in d u s try , b u t as to  the ove ra ll im p a c t on th e  U .S . 

econom y (i.e . w he ther fede ra l in te rve n tio n  was w arran ted) (S ta ro b in  1992). A lth o u g h  

th e  b ills  in  the e a rly  1990’s were no t u ltim a te ly  passed, s im ila r measures con tin ue  to  

be considered, and the  e n tire  inc iden t serves as c lear evidence o f ren t-seeking  a c tiv ity  

b y  organ ized in terests.

20. The regulation o f insurance companies in  the  U nited States has a p a rticu la rly  convo­
lu ted  structure. M ost insurance regulation is done a t the state level, w hich h is to rica lly  has 
added an add itiona l com plication to  the fo rm u la tion  o f federal policy. For a discussion o f 
the  regulatory fram ework, see M eier (1988).
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6.6.2.3 Protecting Rents

W e have seen an  increase in  the p a rtic ip a tio n  o f in te res t groups in  th e  le g is la tive  

process, as w e ll as in te res ts  seeking ta rg e te d  le g is la tive  benefits. A  fin a l piece o f 

su p p o rtin g  evidence can be found in  concre te  cases o f organized in te res ts  try in g  to  

p ro te c t the  ren ts  th e y  succeeded in  e x tra c tin g . A  transparen t exam ple o f such a c tiv ity  

can be found in  th e  e ffo rts  to  b lock F E M A ’s proposed re g u la to ry  changes in  1986.

O n A p r il 18, 1986, F E M A  proposed re g u la to ry  changes to  th e  D isas te r R e lie f A c t 

o f 1974 (P L  93-288). T he  proposed re g u la tio n s  were an e x p lic it a tte m p t to  lim it  

th e  leve l o f fede ra l expend itu res, w h ich  h a d  been s te a d ily  increasing . S u b s ta n tive ly , 

F E M A  sought to  increase the  p ro p o rtio n  o f costs p a id  fo r b y  the  sta tes (fro m  25% 

to  50% ), reduce th e  scope o f disasters th a t w o u ld  q u a lify  fo r fede ra l assistance, and 

re s tr ic t the  d is tr ib u tio n  o f re lie f funds so th a t c e rta in  types o f s tru c tu re s  and  la n d  

w o u ld  n o t be covered (H ow ard  and O b e rs ta r 1987).21 I t  is w o rth  n o tin g  th a t F E M A ’s 

e ffo rt to  re s tru c tu re  its  ru les was a response to  a 1981 G AO  request th a t F E M A  ado p t 

m ore consistent m ethods fo r disaster d e c la ra tio n  and re lie f paym ents, and  pressure 

to  m eet the  1986 bud ge t re s tric tio n s . F E M A  developed a “c a p a b ility  in d ic a to r”  th a t 

essen tia lly  indexed  a co m m u n ity ’s a b ility  to  pay fo r disaster recovery th a t d rew  on 

pe r cap ita  incom e, ta x  base, level o f losses, e tc. I t  was estim a ted  th a t th e  new 

m ethod  w ou ld  have m ade 61 o f the  p rev ious 1 1 1  d isaster dec la ra tions in e lig ib le  fo r 

federa l re lie f. O n  m any counts, the p ropo sa l was p e rfe c tly  reasonable. I t  w o u ld  have 

been fisca lly  responsib le , b e tte r d is tin g u ish  betw een genuine and p o lit ic a l requests fo r 

re lie f, and encourag lo ca l ris k  m anagem ent, b o th  by governm ent o ffic ia ls  and  c itize ns . 

However, n o t s u rp ris in g ly , the re  was a backlash. As James D ougherty, C h a irm a n  o f

21. For example, levee, irrig a tio n  and reclam ation d is tric ts  would have been p roh ib ited  
from  receiving federal assistance.
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th e  B o a rd  o f Supervisors fo r the  C o u n ty  o f V entura, C a lifo rn ia  p u t it :  “T he  B oa rd  ... 

ea rne stly  seeks your suppo rt in  p re ve n tin g  the ado p tion  o f regu la tions by th e  Federal 

Em ergency M anagem ent A gency w h ich  w ould e ffe c tive ly  g u t the  d isaste r assistance 

p rog ram  established by P u b lic  L a w  93-288, the  D isaster R e lie f A c t o f 1974.” 22

O n J u ly  23, 1986, the House subcom m ittee  on Investiga tio ns and O vers igh t o f the 

C o m m itte e  on P ub lic  W orks and T ra n sp o rta tio n  held a hea ring  on  F E M A ’s proposed 

regu la tions. Three separate panels decried the  regu la tions. F irs t, non-com m ittee 

representatives from  v ir tu a lly  every reg ion  te s tified  aga inst the  regu la tions. Then, 

s ta te  em ergency m anagement o ffic ia ls  te s tifie d  about how  devasta ting  the  proposed 

ru le  changes w ould be, and lo c a l o ffic ia ls  to ld  o f how  h a rd  th e y  were w o rk in g  to 

c o n tro l d isaste r risks and how  coun te rp rodu c tive  the  new  rules w ou ld  be. Some o f 

th e  harshest c ritic is m  came fro m  T re n t L o tt, who som ehow m anaged to  c la im  th a t 

th e  c o u n try ’s a b ility  to  respond to  a n a tu ra l d isaster had  a c tu a lly  deteriorated since 

1969 (H ow ard  and O berstar 1987, 1 0 ). The N G A , o f course, opposed the  new rules 

saying  th e y  w ould , “underm ine th e  in te n t or purpose th a t the  Congress had when it  

passed th e  law  in  1974 w h ich  was to  ‘broaden the  scope o f d isaste r re lie f.”  ’ 2 3

B o th  th e  House and the  Senate q u ic k ly  passed le g is la tio n . H .R . 5488, in troduced  

b y  C h a irm an  James J. H ow ard o f the  House P u b lic  W orks com m ittee , established 

a 75 /25  s p lit o f F edera l/non-Federa l d isaster re lie f costs and p ro h ib ite d  F E M A ’s 

a d o p tio n  o f th e  proposed regu la tio n s . The b ill was passed by a voice vo te  under

22. Le tte r from  James Dougherty to  Honorable Robert J. Lagom arsino, U n ited States 
Representative, Ju ly 1, 1986.

23. Statem ent o f M r. Lacy E. S u ite r, D irector, Tennessee Emergency Management Asso­
c ia tion  on behalf o f the N ational G overnors’ Association. Statem ent fo r the  Subcommittee 
on Investigations and Oversight o f the  P ub lic Works and T ransporta tion  Com m ittee. U.S. 
House o f Representatives on the Federal Emergency Management Agency. Ju ly  23, 1986.
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suspension o f the  ru les  on Septem ber 30. The Senate responded w ith  a com prehen­

sive am endm ent to  th e  D isaste r R e lie f A c t o f 1974. A n d , the  House app ro p ria tions 

c o m m itte e  in c luded  language th a t re s tric te d  the  use o f F E M A  funds to  a c tiv itie s  th a t 

d id  n o t im plem ent th e  proposed regulations. I t  is w o rth  n o tin g  th a t desp ite  these 

sanctions, F E M A ’s budget was increased su b s ta n tia lly . Congress’s in te n t was no t 

lo s t on  F E M A , w h ich  fo rm a lly  w ith d re w  the proposed regu la tions fro m  th e  Federal 

R eg iste r in  N ovem ber 1986 (H ow ard and O bersta r 1987, 17). O nce aga in, the  po in t 

is a s im p le  one. N o t o n ly  d id  organ ized in terests succeed in  expand ing  th e  scope and 

leve l o f d isaster re lie f progra m s, b u t they also m anaged to  entrench th e ir  gains.

T he  proposed re g u la to ry  changes in  the 1980’s are ju s t one exam ple  o f many. 

P roposed changes to  the  N a tio n a l F lood  Insurance P rog ram  received no less vocal 

condem nation  by a ffected  in te rests . Consider the  s ta tem en t o f D r. P e te r Fallon o f 

th e  N o rth  Beach C iv ic  A sso c ia tio n  before the  Senate B a n k in g  co m m itte e :

W e feel the  N F IP  has been a very successful p rog ram  and agree th a t i t  
needs some fine  tu n in g . ... M ake no m istake. I f  th is  b ill is passed w ith  its  
h ig h ly  con trove rs ia l and sc ie n tifica lly  un re liab le  erosion zones, i t  w ill be a 
d isaste r fo r o u r ta x  base. ... W e feel th a t the  in tru s io n , no, th e  v io la tio n  
o f o u r p ro p e rty  rig h ts  b y  the  Federal govern m en t m app ing  these 30-60 
year zones w ill guarantee s ig n ifica n t and tim e  d e lay ing  lit ig a tio n . 2 4

N ote  also the re co g n itio n  b y  in te res t groups th a t ad m in is tra tiv e  procedures are 

c r it ic a l instrum ents o f p o litic a l co n tro l. As the  N a tio n a l A ssoc ia tion  o f R ea lto rs p u t 

it :

24. Statem ent o f D r. Peter Fallon o f the N orth Beach C iv ic  Association before the Sen­
ate Banking/H ousing and U rban A ffa irs. National F lood Insurance R eform  A c t o f 1993. 
September 14, 1993.
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O u r second m a jo r concern w ith  the  p rev ious b ills  was th a t th e y  allow ed 
F E M A  to  designa te  e n tire  com m unities as “erosion prone” w ith o u t h o ld ­
in g  p u b lic  hearings o r g iv in g  affected p ro p e rty  owners the r ig h t to  p u b lic  
com m ent o r an appea l o f th is  decision . 2 5

A t th is  hea ring , th e  N a tio n a l A ssocia tion  o f R ea lto rs  was ready to  su p p o rt the  

b ill (S .1405) because th e  cu rre n t version had in te g ra te d  extensive p roced u ra l requ ire ­

m ents, ensured th a t zon ing  was kept as a lo c a l re sp o n s ib ility , and rem oved m any o f 

th e  land-use re s tric tio n s  th a t had been present in  th e  previous versions.

W h a t these exce rp ts  are in tended to  dem onstra te  is th a t h is to ric a lly , socia l actors 

have been fu lly  aw are o f th e  gains to  be had fro m  th e  in s titu tio n s  o f d isaste r re lie f 

and ca tas trop h ic  r is k  m anagem ent. The in a b ility  o f F E M A  to  produce e ffective  and 

equ itab le  regu la tions th a t w o u ld  lik e ly  have low ered aggregate soc ia l r is k  exposes 

th e  pow er o f en trenched in te rests  in  th is  p o lic y  arena. N o t on ly  have in te res ts  been 

successful in  e s ta b lish in g  g rea te r benefits, b u t th e y  have also been e ffec tive  a t keeping 

them .

6.6.3 O verview

T h is  section sought to  e xp la in  w hy the s tru c tu re  o f d isaste r re lie f ba llooned  fro m  its  

re la tiv e ly  m odest in it ia l size in  the  1950’s, to  th e  su b s ta n tia l system  o f re lie f and 

ris k  m anagem ent th a t ex ists today. B y re ly in g  on general q u a n tita tiv e  tren ds in  the  

p a rtic ip a tio n  o f in te re s t groups in  the  le g is la tive  process and a m ore q u a lita tiv e  pre­

se n ta tion  o f le g is la tive  hearings, I  have trie d  to  argue th a t th is  second tra n s itio n  was 

p r im a rily  a fu n c tio n  o f increased p a rtic ip a tio n  by  organ ized in terests. In s titu tio n a l­

iz a tio n  reduced u n c e rta in ty  abou t the long te rm  gains o f lobby ing  e ffo rts  and created

25. Statement o f P a t C am pbell-W hite, N a tiona l Association o f Realtors before the Sen­
ate Banking/H ousing and U rban A ffairs. N a tiona l F lood Insurance Reform  A c t o f 1993. 
September 14, 1993.
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an in cen tive  fo r b o th  p u b lic  and p riv a te  in terests to  seek ren ts. E m p iric a l evidence 

abo u t increased in d u s try  p a rtic ip a tio n  in  leg is la tive  hearings, exam ples o f susta ined 

lo b b y in g  e ffo rts  b y  in d u s try  co a litio n s  to  ex tra c t p re lim in a ry  rents, and cases o f effec­

tiv e  m o b iliz a tio n  to  p ro te c t e x tra c te d  rents a ll supports th e  basic p ro p o s itio n . R ent 

seeking b y  organ ized in te res ts  p layed a c ritic a l, i f  n o t ce n tra l ro le  in  th e  expansion o f 

d isaste r re lie f ben e fits  and expend itu res.

6.7 Conclusion

T h is  chap te r began w ith  a s im p le  question. W hy d id  the  in s titu tio n s  o f d isaste r ris k  

re g u la tio n  evolve in  th e  w ay th a t th e y  did? I  have argued th a t the  in it ia l tra n s i­

tio n  to w a rd  b u re a u c ra tiza tio n  was th e  resu lt o f a g row ing  conce n tra tio n  o f d isaster 

re lie f bene fits  and s tead fast e x te rn a l constra in ts  fro m  c itiz e n  behavio r, w h ich  its e lf 

was p a rtia lly  d rive n  b y  th e  existence o f cogn itive  bias. T h e  chosen p o litic a l s tra te g y  

o f de lega tion , w h ile  p e rfe c tly  ra tio n a l, had un in tended consequences. In s titu tio n a l­

iz in g  d isaste r re lie f c rea ted  incen tives fo r organized in te res ts  to  seek ren ts. Because 

p o litic ia n s  had in ad e q u a te ly  in su la te d  disaster po licy , th e  tandem  o f in te res ts  and 

leg is la to rs  s low ly  increased the  b re a d th  and dep th  o f bene fits . The co lle c tio n  o f in s ti­

tu tio n s  th a t regu la te  ca ta s tro p h ic  ris k  in  the  U n ited  S tates, though  p u zz lin g  a t firs t 

glance, makes q u ite  reasonable sense when understood as th e  resu lt o f th is  in te ra c tio n  

between s tra te g ic  p o lit ic a l actors, c itiz e n  behavior, and in te re s t group a c tiv ity .
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7.1 From Whence We Came

T h is  p ro je c t began w ith , a  fu n d a m e n ta lly  p o lit ic a l question: w hy do we deal w ith , dis­

aste r r is k  th e  w ay th a t we do  in  the  U n ite d  S tates? P ro v id in g  a co m p e llin g  answer to  

th is  question  necessitated us ing  too ls and in s ig h ts  fro m  th ro ugho u t th e  soc ia l sciences, 

b u t especia lly  econom ics and  psychology. T hu s , though  the  question  a bo u t in s titu ­

tio n a l arrangem ents is one fo r p o litic a l science, th e  m ethods used have been varied. 

U n like  m uch w o rk  on d isaste rs th a t has sought to  understand the  incen tives created 

b y  various approaches to  r is k  regu la tion , I  sough t to  endogenize th e  in s titu tio n s  o f 

d isaste r m anagem ent b y  ask ing  about the incen tives and s tra te g ic  env iro nm en t th a t 

gave rise  to  and  continued to  d rive  n a tu ra l d isa s te r po licy. T h is  process o f endoge- 

n iz a tio n  to o k  a som ewhat c ircu ito u s  p a th  th ro u g h  conceptua l m ode ls o f in d iv id u a l 

decis ion -m aking , q u a n tita tiv e  evidence abou t r is k  pe rcep tion  and r is k  response, game 

th e o re tic  m odels o f socia l choice, and h is to ric a l ana lysis o f le g is la tive  po licy . Though 

th e  m e thodo log ica l too ls and  th eo re tica l b u ild in g  blocks u tiliz e d  w ere diverse, there 

was a s tra ig h tfo rw a rd  a n a ly tic a l progression to  th e  p ro je c t. Each stage o f th e  anal­

ysis c o n trib u te d  a key in s ig h t th a t served as b u ild in g  b lock fo r th e  rem a inde r o f the 

p ro je c t.

T he  p ro je c t began w ith  a review  o f the d o m in a n t approaches to  r is k  and uncer­

ta in ty . W e saw th a t th e  conventiona l w isdom  a bo u t the way in d iv id u a ls  respond 

to  d isaste r r is k  and le g is la tiv e  p o licy  was tro u b le d  by  the o re tica l holes o r inconsis­

te n t w ith  th e  em p irica l d a ta . A ga inst th is  backd rop  o f th e o re tic a l inadequacy, I  

suggested the  p o te n tia l p ro d u c tiv ity  o f jo in t ly  a n a lyz in g  ra tio n a lis t a n d  cogn itive  fac­

to rs . Because in d iv id u a ls  are  o ften  though t to  have tro u b le  e va lu a tin g  d isaste r risk, 

and because be lie fs p lay such a c r itic a l ro le  in  games o f in fo rm a tio n , m ore a tte n tio n  

needed to  be focused on understand ing  how these respective pieces o f th e  ris k  puzzle
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f it  toge the r. T h ro u g h o u t the next several chap ters, I  trie d  to  show th a t i t  is  possib le  

to  s im u ltan eous ly  construc t m ean ing fu l e m p irica l tests fo r cogn itive  tendencies and 

ra tio n a l decis ion-m aking . M oreover, i t  is possib le  to  expand the  range o f acto rs  in  

game th e o re tic  fo rm s w ith o u t sa c rific in g  th e  core m ethodology o r in s ig h t. Focusing 

on the  im p a c t o f m ore psycho log ica lly  re a lis tic  acto rs  in  games allow ed us to  c la r ify  

the  co n d itio n s  und e r w hich bias m a tte rs  and those under w h ich  in d iv id u a l b ias is 

la rg e ly  irre le v a n t. B y  avo id ing the  p it fa ll o f a rg u in g  against th e  v ia b ility  o f an e n tire  

school o f th o u g h t, i t  became possib le to  e luc id a te  th e  re la tive  roles o f co g n itive  and 

ra tio n a lis t fa c to rs  in  the  process o f soc ia l choice.

T he ana lys is dem onstra ted th a t some c itize ns do e x h ib it biases in  th e  w ay th e y  

evaluate ris k , b u t th a t the im p o rt o f such fin d in g s  is th a t bias can spread th ro u g h  

com m unities as in d iv id u a ls  m ake decisions a bo u t unce rta in  ris k  m anagem ent tech­

nologies. T h e  cascade m odel he lped e xp la in  w h y we see loca l hom ogeneity b u t g lo b a l 

he te rogene ity  in  response the  same le ve l o f ris k  exposure. As I  tr ie d  to  show in  th e  

previous chap te r, these pa tte rns o f be h a v io r are m ore than  ju s t an obse rva tiona l cu­

rio s ity . I f  th e  cascade m odel is co rre c t, in d iv id u a ls  w ill not always ra tio n a lly  respond 

to  selective in cen tives created by governm ent p o licy . As such, the  cascade p a tte rn  

places d is tin c tiv e  constra in ts  on th e  beh av io r o f leg is la to rs. One way o f th in k in g  

abou t th is  p o in t is th a t cascade b eh av io r re s tric ts  th e  leg is la tive  choice set.

T he  re a lity  o f socia l he terogene ity d ic ta te s  th a t some p o rtio n  o f the  c itiz e n ry  

w ill a lm ost c e rta in ly  be unpro tected  w hen d isaste r s trikes and th a t some people w ill 

be under-responsive to  changing soc ia l incen tives. H is to rica lly , p o litic ia n s  g rapp led  

n o t o n ly  w ith  th is  prob lem  o f c itiz e n  behavio r, b u t also w ith  changing d is tr ib u tiv e  

dynam ics w ith in  Congress. These d is tr ib u tiv e  changes created an in te r-te m p o ra l 

com m itm en t p rob lem , w hich le g is la to rs  a tte m p te d  to  resolve by  de lega ting  to  th e
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bureaucracy. T h is  was n o t a bad s tra tegy, b u t i t  created new  incentives fo r in te rest 

groups, who were fa r m ore responsive th a n  o rd in a ry  c itizens. T he  p revious chapter 

a rgued th a t the in s titu tio n a l arrangem ent we observe today is la rg e ly  the  re su lt o f th is  

tens ion  between the  ex te rna l constra in ts  im posed by c itizen  beh av io r— its e lf p a rtia lly  

d rive n  b y  cogn itive  bias— and the  in te rn a l s tra teg ic  problem s th a t le g is la to rs  faced. 

T hus, a t num erous levels, s tra teg ic  and cogn itive  factors w orked to  d rive  th e  re a lity  

o f m odern  disaster risk .

7.2 Strategy and Cognition

T he  phrase Strategy and Cognition was in tended to  focus a tte n tio n  on the  p o te n tia l 

in te ra c tio n  between s tra teg ic  o r ra tio n a lis t issues on the one hand and cogn itive  or 

p e rcep tua l issues on the  o the r. To be fa ir, though, there has been an a m b ig u ity  in  

th e  w ay th is  phrase has been used th ro u g h o u t the  p ro je c t. Because s tra te g y  and 

co g n itio n  m a tte r in  s lig h tly  d iffe re n t ways a t each level o f ana lysis, some c la rific a tio n  

m ay be w arranted. E ssentia lly, I  have used s tra tegy and co g n itio n  as a conceptual 

te rm  in  fou r ways. F irs t, from  a m ethodo log ica l perspective, I  have tr ie d  to  show 

th a t one can adopt th e o re tica l assum ptions from  bo th  schools o f th o u g h t, w h ile  s t ill 

re ly in g  on q u a n tita tive  analysis fo r e m p irica l te s tin g  and fo rm a l ana lysis to  tease ou t 

th e  dynam ics o f decision-m aking. C hapters 3 and 4 are b o th  exam ples o f th is  in te­

g ra te d  approach. Thus, there  is a basic m ethodolog ica l pun ch -lin e  th a t has surfaced 

p e rio d ic a lly  th ro ugho u t th e  p ro je c t.

S ubstantive ly, I  have trie d  to  show th a t ana lyzing  s tra tegy  and co g n itio n  together 

m a tte rs  fo r in d iv idua ls , groups, and in s titu tio n s , though in  a s lig h tly  d iffe re n t way 

fo r each. For in d iv id u a ls  decid ing w he the r o r how to  manage d isaste r risk , chapter 3 

showed th a t b o th  ra tio n a lis t and co g n itive  factors are im p o rta n t. A s one exam ple,
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a lth o u g h  citizens were responsive to  changes in  the  level o f r is k  exposure in  th e ir 

environm ent, b o th  th e ir  be lie fs and th e ir m anagem ent decisions w ere also responsive 

to  th e  h is to rica l v a r ia b ility  o f d isaster ris k . In  th is  case, ra tio n a lis t and  cogn itive  

fac to rs  appear to  coexis t. B o th  are im p o rta n t, and the  existence o f one does n o t 

negate the  existence o f the  o the r.

A t the  group le ve l, chap te r 4 dem onstra ted th a t in d iv id u a l le ve l b ias can, b u t does 

n o t always, have a s ig n ifica n t im pact on th e  decisions th a t fe llo w  c itize n s  make about 

r is k  m anagem ent. B ias can spread th ro ugh  a group, m aking i t  less lik e ly  th a t socia l 

choices about ris k  m anagem ent w ill be o p tim a l, b u t some c o g n itive  tendencies m ay 

a c tu a lly  help a g roup  choose o p tim a lly . F o r exam ple, when a co m m u n ity  contains 

a few  overconfident c itizens, the  process o f in fo rm a tio n  agg rega tion  w ill be more 

e ffic ie n t than  w ith  a group  o f a ll ra tio n a l acto rs . A t th is  level o f ana lysis, we see the 

fu ll range o f p o te n tia l in te ra c tio n  between s tra te g y  and co g n itio n . P sycho log ica lly  

re a lis tic  actors can enhance, d e b ilita te , o r have v ir tu a lly  no im p a c t on th e  process 

o f socia l choice. O f course, ou r selection o f cogn itive  effects shou ld  be roo ted  in  

e m p irica l analysis. T h e  d a ta  suggested th a t a v a ila b ility  was a m ore im p o rta n t effect 

fo r d isaste r risk  th a n  overconfidence. However, in  o th e r cases, d iffe re n t find ings w ou ld  

su re ly  dom inate. T h e  key is to  ground the  em phasis on a p a rtic u la r co g n itive  fin d in g  

in  a c tu a l data, and then  re ly  on a game fo rm  th a t is a p p ro p ria te  and re a lis tic  to  

exp lo re  the  in te ra c tio n .

A t the  in s titu tio n a l leve l, the  focus on s tra te g y  and co g n itio n  was s lig h tly  m ore 

com plex, b u t no less c r itic a l. In  one sense, th e  p a tte rn  o f c itiz e n  d isaste r behavior, 

w h ich  its e lf was a fu n c tio n  o f cogn itive  facto rs , produced cyc lica l dem ands fo r legisla­

tiv e  in te rven tion . Ju s t as N o ll and K rie r (1990) suggested over a decade ago, p rio r 

to  a m a jo r event, th e re  is o fte n  an under-dem and fo r le g is la tive  a c tio n  and a fte r a
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m a jo r event, the re  is o ften  an over-dem and fo r le g is la tiv e  in te rv e n tio n . H is to rica lly , 

th is  co g n itive  p a rt o f the  e qu a tion  had tw o  effects, b o th  ro u g h ly  re la tin g  to  s tra tegy. 

F irs t, i t  a ffected  d is trib u tiv e  p o litic s  w ith in  Congress as discussed in  chapter 6 . Sec­

ond, i t  a lte re d  th e  barga in ing  gam e between le g is la to rs . C o m m itm e n t problem s in  

Congress th a t cou ld  o rd in a rily  be resolved w ith  lo g -ro lls  o r barga ins required a new 

in s titu tio n a l so lu tio n , w h ich  de lega tion  provided. In s titu tio n a lly  then , we saw th a t 

co g n itive ly  d rive n  behavior b y  c itizens a lte red  th e  s tra te g ic  env ironm ent faced by 

leg is la to rs, and  indeed, the  stra teg ies leg is la to rs u ltim a te ly  selected. As i t  tu rn s  ou t, 

these were n o t t r iv ia l effects. T h e  s h ift in  in s titu tio n a l a rrangem ent had a p ro found  

im pact on th e  environm ent fo r rent-seeking and th e  u ltim a te  s tru c tu re  o f d isaste r 

po licy. A t th e  in s titu tio n a l leve l, we see a lm ost a m e ta -in te ra c tio n  between s tra te g y  

and co g n itio n .

In  sum , th e  p ro je c t has tr ie d  to  dem onstrate th a t an  em phasis on s tra tegy  and 

cogn ition  can produce su b s ta n tive ly  im p o rta n t ins ig h ts  a t each leve l o f analysis, and 

in  the process, enhance ou r unde rs tan d ing  o f risk  and r is k  p o lic y  in  th e  U n ited  States. 

W ith  d iverse m ethods, an in te g ra te d  th e o re tica l fram ew ork , and a re liance on m u ltip le  

da ta  sources, I  have trie d  to  show  th a t th e  re g u la tio n  o f ca ta s tro p h ic  risk  is d rive n  

by  the  w ay s tra te g ic  and co g n itive  facto rs  in te ra c t and  co -ex is t, n o t ju s t fo r c itizens 

b u t also fo r th e  S tate.

7.3 Future Research

The p ro je c t has raised a h a n d fu l o f issues th a t w a rra n t som e fu tu re  a tte n tio n . F irs t, 

though b e h a v io ra l economics has fin a lly  taken ho ld  w ith in  m a instream  economics, it  

continues to  have v ir tu a lly  no in fluence  on the  d isc ip lin e  o f p o lit ic a l science. S hort o f 

a few spo rad ic  trea tm en ts  and a  sem ina l paper by Q u a ttro n e  and  T ve rsky  (1988), the
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d is c ip lin e  has la rg e ly  ignored recent developm ents. For a fie ld  so dom inated b y  to o ls  

fro m  econom ics, th is  is som ew hat su rp ris ing . Nonetheless, trem endous o p p o rtu n ity  

ex is ts  fo r th e  a p p lica tio n  o f ideas fro m  behav io ra l economics to  substantive  prob lem s 

in  p o lit ic a l science. In  p a rtic u la r, since so m uch w ork on  A m erican p o litic s  re lies 

o n  ra tio n a l choice or game th e o re tic  m ethodology, an e xp lo ra tio n  n o t ju s t o f th e  

d is tin c tio n s  and differences betw een cogn itive  and ra tio n a lis t m odels, b u t also o f the  

sys tem a tic  in te ra c tio n  between s tra te g ic  environm ent and co g n itive  factors is su re ly  

a t least p o te n tia lly  p rodu ctive .

A  second d ire c tio n  fo r research is the  e xp lo ra tion  o f variance models in  m ore 

w idespread app lica tions. In  law , these m odels are an essen tia lly  untapped resource 

desp ite  th e  fa c t th a t m any su bs tan tive  problem s in  law  are re a lly  about the variance 

p a ram e te r o f a d is trib u tio n , ra th e r th a n  th e  mean. For exam ple, classic m odels o f 

de terrence em phasize the  e ffect o f th e  p ro b a b ility  o f de te c tio n  and the  se ve rity  o f 

pun ishm en t as rough ly  equal de te rm inan ts  o f behavior. A s e ith e r fa c to r increases, 

th e  leve l o f u n la w fu l behav io r shou ld  decrease. Yet, m ore th a n  like ly , the re  is a 

va riance  e ffect here as w e ll. As e ith e r fa c to r increases (decreases), the  variance o f 

b e h a v io r shou ld  and could decrease (increase) as well. P u n itiv e  damages are an o th e r 

exam ple. O ne facet o f th is  su b s ta n tive  issue is th e  v a ria b ility  o f damage aw ards, b u t 

ra re ly , i f  ever, are param eterized variance m odels used. Even in  p o litic a l science, 

w here such m odels have received occasional use (e.g. B rehm  and G ronke (2001) o r 

F ra n k l i n  (1991)), they  are s t i l l  la rg e ly  u nd e ru tilized . T he th e o re tica l unde rp inn ings 

o f m any substan tive  problem s have an im p o rta n t variance com ponent w h ich  rem ains 

a lm o s t e n tire ly  ignored (K in g  1989).

F in a lly , th o u g h  I  have tr ie d  to  o ffe r an in teg ra ted  m odel o f c itize n  choice a b o u t d is­

as te r ris k , I  have m a in ta ined  a som ew hat m ore narrow  concep tion  o f p o litic a l choice.
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O ne obvious d ire c tio n  fo r fu rth e r research is to  construct a m ode l o f le g is la tive  be­

h a v io r th a t analyzes the  in te ra c tio n  between ra tio n a lis t and  cogn itive  fac to rs  in  a 

m ore in d iv id u a lis t w ay th a n  I  have done. W ith  the w ea lth  o f in fo rm a tio n a l m odels 

o f le g is la tive  behavio r th a t ex is t, one co u ld  easily explore th e  im p a c t o f m ore psy­

ch o lo g ica lly  re a lis tic  actors in  these gam e form s. In  one sense, a ltho ugh  th e  b road  

questions considered b y  th is  p ro je c t are a b o u t leg is la tive  ac tio n , m ost o f the  em phasis 

has been on c itiz e n  behavio r. T h is  b o tto m  heavy approach cou ld  be supplem ented 

w ith  g reater em phasis on m ode ling  p o litic a l decision-m aking.

7.4 Normative Implications

T h ro u g h o u t th is  p ro je c t m y emphasis has obviously been on p o s itive  questions. 

Nonetheless, m y a tte m p ts  to  absta in fro m  the  norm ative  quagm ire  th a t is m odern 

d isaste r p o lic y  have been o n ly  p a rtia lly  successful. There  are a fte r a ll no rm a tive  

im p lica tio n s  o f th e  p ro je c t and  to  suggest otherw ise is to  s h irk  in te lle c tu a l responsi­

b ility . However, e xp lo rin g  th e  no rm a tive  aspects o f ris k  re g u la tio n  w arran ts a book 

u n to  itse lf, so in  th is  venue, I  w an t s im p ly  to  h ig h lig h t a few  p a rtic u la r ly  re levant con­

cerns. O n the  one hand, th is  p ro je c t has ra m ifica tio n s  fo r the  w ay th a t we understand  

th e  in s titu tio n s  o f d isaste r m anagem ent in  the  U n ited  S tates. T he  p a rtic u la r recon­

s tru c tio n  th a t I  have given to  o u r in s titu tio n a l arrangem ent has in e v ita b le  n o rm a tive  

undertones. O n th e  o th e r hand, i f  the  m ode l o f hum an behav io r I  have presented is 

accurate , as I  be lieve i t  is, th e n  there are im p lica tio ns  fo r p o lic y  re fo rm  as w e ll.
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7-4-1 R econstructing In s titu tio n s

In  th e  U n ite d  S ta tes, n a tu ra l d isaste r p o lic y  is  freq uen tly  c r itic iz e d  b y  b o th  academics 

and the p o p u la r press. T he po lic ies are o fte n  po rtrayed  as e ith e r th e  resu lt o f bu­

reaucra tic  in e p titu d e  o r p o litic a l m alfeasance. M oreover, i t  is n o t uncom m on to  hear 

th e  w ords in e ffe c tive , in e ffic ie n t, o r in e q u ita b le  e ithe r im m e d ia te ly  before or a fte r the  

“ n a tu ra l d isaste r p o lic y .”  T h a t sa id, m y analysis dem onstra tes th a t when crea ting  

and  re fo rm in g  n a tu ra l d isaster po licy , leg is la to rs were g ra p p lin g  w ith  various s tra te ­

g ic problem s. T h e y  w ere facing  a changing d is tr ib u tio n  o f d isaste r re lie f benefits and 

pers is ten t biases in  th e  dem and fo r le g is la tive  in te rve n tio n  th a t constra ined  th e ir a b il­

it y  to  select in s titu tio n a l responses. T he  in s titu tio n a l s tra te g y  th e y  selected, though  

u ltim a te ly  in e ffe c tive , was a p e rfe c tly  p laus ib le  rep ly  to  th e  challenges they faced a t 

th e  tim e. In  one sense then, the  ana lysis suggests a m ore favo rab le  o r a t least less 

s in is te r in te rp re ta tio n  o f the  m odem  d isaste r po licy. A t th e  same tim e , i t  rem inds 

us th a t changes in  in s titu tio n a l regim es create incentives fo r soc ia l actors. In  the  

d isaste r arena, in s titu tio n a liz in g  d isaste r p o lic y  and lo c a tin g  p rim a ry  a d m in is tra tive  

re s p o n s ib ility  in  th e  bureaucracy, resu lted  in  a rise o f in te re s t g roup  a c tiv ity . Thus, 

th e  analysis also h ig h lig h ts  the  da rke r side o f disaster po licy . W h e th e r in te n tio n a l o r 

n o t, p o litic a l choices m ade by leg is la to rs  encouraged in te re s t groups to  become m ore 

invo lved  in  th e  p o lic y  arena, w h ich  u ltim a te ly  increased o ve ra ll expend itu res w ith o u t 

an obvious co rrespond ing  rise in  soc ia l benefits. M any a c tive  com ponents o f d isaster 

p o lic y  ben e fit ta rg e te d  constituencies w ith o u t e ithe r p ro v id in g  broader benefits o r 

decreasing r is k  exposure. T h is  is n o t a nove l observation, b u t i t  is im p o rta n t b o th  

to  p rovide  e m p iric a l evidence to  docum ent the  c la im  and to  lo ca te  th e  c la im  in  the  

con text o f a m ore  genera l s to ry  abo u t th e  genesis and e vo lu tio n  o f U .S . disaster po licy .
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In  th is  way, th e  p ro je c t cou ld  ad ju s t the no rm a tive  con ten t th a t we a tta ch  to  cer­

ta in  in s titu tio n s . T h o u g h  I  have lit t le  in te rest in  e ith e r le g itim iz in g  o r d e le g itim iz in g  

governm ent p o lic ie s , i t  is  possib le to  use th is  w o rk  to  do some o f e ith e r.

7-4-2 P o te n tia l P o licy  Im p lica tio n s

T h e  analysis also suggests a  few  d irections fo r m odest p o lic y  reform s. F irs t, the  

cascade m ode l p o in ts  o u t th e  im portance o f em phasizing n o t ju s t th e  p ro d u c tio n  o f 

in fo rm a tio n  a b o u t n a tu ra l d isaste r risk, b u t also the  process o f in fo rm a tio n  dissem­

in a tio n  its e lf. G overnm ent in s titu tio n s — w hether lo ca l, s ta te , o r federa l— th a t take 

advantage o f th e  process o f in fo rm a tio n  transm ission  evidenced in  th e  cascade m odel 

m ay fare  b e tte r a t decreasing socia l risk  exposure. Second, th e  analysis in  chap­

te r  3 h ig h lig h ts  th e  p o s s ib ility  th a t in d iv idua ls  m ig h t m is-perce ive  the  ris k  dom ain 

in  w h ich  th e y  are  op e ra tin g . For example, in d iv id u a ls  m ig h t th in k  th e y  are in  a 

h ig h  p ro b a b ility  dom a in  w hen in  fa c t they are in  a low  p ro b a b ility  dom ain. Because 

in d iv id u a ls  e x h ib it d iffe re n t behavio r when th e y  axe dea ling  w ith  h ig h  and low  p rob ­

a b ility  risks o r ga ins and  losses, policies in tended to  create se lective  incentives m ay 

n o t have the  des ired  e ffect i f  these factors are ignored. A t ve ry  least, the  p ro je c t 

suggests focus ing  on  ris k  dom ains when crea ting  and re fo rm in g  po licy . B e tte r s t ill 

w ou ld  be to  a llo w  fo r th e  p o s s ib ility  th a t in d iv id u a ls  m ig h t m isperceive the dom ain 

in  w h ich  th e y  are  o p e ra tin g . T h ird , the p ro je c t h ig h lig h ts  th e  im po rtance  o f lo ok in g  

a t b o th  co g n itive  and  ra tio n a l facto rs together when c re a tin g  p o licy . J o in t analysis 

m ay y ie ld  in s ig h ts  a b o u t hum an behavior th a t w ou ld  o the rw ise  be lo s t as le g is la tion  

and p o lic y  is c ra fte d . F in a lly , i t  is  also clear th a t g reater em phasis on em p irica l and 

h is to ric a l d a ta , ra th e r th a n  th e o re tica l assertions is requ ire d  w hen c ra ftin g  leg is la tive  

re fo rm s. Too m uch  p o lic y  has been based on to o  li t t le  d a ta . C a re fu l and rigorous
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considera tion  o f e m p irica l evidence is a prerequ is ite  n o t ju s t fo r m ean ing fu l scho la rly  

ins igh ts, b u t also fo r th e  co n s tru c tio n  o f effective and  innova tive  governm ent po licy.

7.5 Conclusion

Images o f d isaste r axe com m onplace in  the  U n ite d  S ta tes. Even characters in  lite ra tu re  

are tra n s fixe d  by the im ages o f d e s tru c tio n  and devasta tion .

T h a t n ig h t, a F riday, we gathered in  fro n t o f th e  set, as was the  custom  
and th e  ru le , w ith  take -ou t Chinese. There were floods, earthquakes, 
m ud slides, e ru p tin g  volcanoes. W e’d never be fo re  been so a tte n tiv e  to  
ou r d u ty , our F rid a y  assembly. ... We were otherw ise s ile n t, w a tch in g  
houses s lide  in to  the  ocean, w hole villages crack le  and ig n ite  in  a mass 
o f advancing lava. E ve ry d isaste r made us w ish  fo r more, fo r som eth ing  
bigger, grander, m ore sweeping . 1

Y e t, th is  fasc ina tion  is  n o t a m odern one. To w it, m uch o f the  B ib le  is  an ancient 

record o f th e  tr ia ls  and trib u la tio n s  o f dea ling  w ith  d isaste r risk. B u t, n e ith e r ancient 

nor m odem  records o f n a tu ra l disasters axe p a rtic u la r ly  encouraging. D e a th  and 

d e s tru c tio n  seem to  in e v ita b ly  resu lt. T h is  p ro je c t has trie d  to  p a in t a som ewhat 

m ore tem pera te  p o rtra it o f d isaster ris k . Though i t  rem ains tru e  th a t m any citizens 

axe la rg e ly  unp ro tected  fro m  the  w ra th  o f na ture , m uch va ria tio n  exists as w e ll. M any 

c itizens and com m unities have gone to  great lengths to  p ro tect them selves fro m  the 

ris k  o f floods, hurricanes, o r earthquakes; and we sh o u ld  no t lose s ig h t o f th is  fa c t. As 

the  range o f risks has expanded and th e  level o f ris k  risen , so too  has the  v a rie ty  and 

u tiliz a tio n  o f ris k  m anagem ent strategies. M oreover, th e  efforts o f the  S ta te , though  

perhaps n o t always as effective  as we m ig h t like , have grow n equa lly  extensive. M y 

hope is th a t th is  p ro je c t con tribu tes  to  the  ongoing scho la rly  research agenda; and,

1. D e lillo  (1984, 61)
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th a t in  com b ina tion  w ith  in s igh ts  fro m  th ro u g h o u t the  soc ia l sciences, th is  b o d y  

o f research m igh t enhance o u r approach to  dea ling  w ith  th e  ever-present th re a t o f 

n a tu ra l disasters.
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T h is  append ix provides an overview  o f estim a ting  P ane l C orrected  S tandard E r­

ro rs  (PC SE’s ). W hen erro rs are spherica l, the  e rro r va riance m a tr ix  is given by

f t  =  cr2I  ( A . l)

and O LS provides o p tim a l estim ates. However, panel d a ta  m ay e x h ib it heteroskedas- 

t ic ity , where

V ar(e?t ) =  o f  (A .2 )

be contem poraneously co rre la ted  across u n its  w ith in  the  same tim e  period , such th a t

=  &ij (A -3)

E(ei ,tej t , ) = 0  (A .4 )

o r be se ria lly  co rre la ted  where

ei, t  =  P^i,t— 1 "b ^i t (A .5)

w here t are independent, id e n tic a lly  d is trib u te d  zero-m ean random  variables (Beck

and K a tz  1996). I t  w ill o ften  be th e  case, th a t in c lu d in g  a  lagged dependent variab le  

on  th e  RHS o f th e  equa tion  w ill e lim in a te  seria l co rre la tio n , as i t  does in  th is  case. 

Thus, we can estim ate  th e  equa tion

Vi,t =  1 +  *i,t0  +  (A .6 )
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Because O LS p rov ides consistent estim ates o f the  coe ffic ien ts , we s im p ly  requ ire  an  

estim ate fo r f t .  P C S E ’s are ca lcu la ted using the  O LS  residua ls from  an equa tion  in  

w h ich  the  erro rs are  te m p o ra lly  independent (as in  e qu a tion  ( 1 0 )), so f t  takes th e  

fo rm

where E is the  N  x  N  m a tr ix  o f e rro r variances and  contem poraneous covariances

estim ate o f E  (B eck and  K a tz  1996). To get the  P C S E ’s we s im p ly  take the  square 

ro o t o f the  d iagona l elem ents o f the m a tr ix  g iven by

The e xpo s ition  here is e n tire ly  due to  Beck and K a tz  (1996), w hich also con ta ins 

a m ore de ta iled  d e riva tio n . T he  basic log ic is th a t we know  the  panel s tru c tu re  o f th e  

d a ta  y ie lds th e  fo rm  f t  =  E  ®  I y  so in  o rder to  e s tim a te  f t  we need to  id e n tify  an 

estim ate o f E , w h ich  again is the  N  x  N  contem poraneous e rro r covariance m a tr ix . 

B y  stacking the  e rro rs  where et is the vecto r o f u n it e rro rs  a t tim e  t, E  =  E (etet /) . 

Though we do n o t observe et, we do observe e t- A n d , the re fo re  we can id e n tify  a 

consistent estim a te  o f E  by

f t  =  E  <s> I t (A .7 )

(w ith  o f  a long th e  d iagona l and a jj  on the  o ff d iagon a l) and <2 > is the  K ronecker
n /  n

p rodu c t. L e ttin g  E  denote the  T  x  N  m a tr ix  o f the  O LS  residuals, is a consisten t

(A .8 )

T

PC S E ’s are consis ten t estim ates of the  standard  e rro rs  o f (3 and have excellent fin ite

sam ple p rope rties (B eck and K a tz  1996; Beck and K a tz  1995).
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