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A N  ABSTRACT OF TH E D ISSERTA TIO N  OF

Joseph  T. H arder, for th e  Doctor of Philosophy in  B usiness A d m in is tr a t io n ,  
presen ted  on A pril 6, 2001, a t  Southern  Illinois U n ivers ity  a t  C arbondale

A n Investigation  o f  th e  B usiness Im pact of A u tom ated  U nderw riting  System s 
on M ortgage L enders

M ajor Professor: D r. A rkalgud  R am aprasad

Im p lem en ta tion  o f A utom ated Decision S uppo rt h a s  im pacted th e  

s tru c tu re  an d  function  o f financial in stitu tions, and, in  p articu lar, lend ing  

in stitu tions since th e  1970’s (D iGiam m arino a n d  K uckuk, 1991). W hile 

studies of In fo rm ation  Technology adoption in  th e  b an k in g  industry  in  

general are  not uncom m on B anker and  K aufm an, 1988), A lpar and Kim, 

1990), little  a tte n tio n  h a s  previously been  given to  th e  specific needs of 

lending operations. Additionally, w hen such s tu d ies  have been  done, o u tp u t 

variables have typ ically  specified a t  a  global o rgan iza tiona l level such  as 

R etu rn  on In v estm en t.

The c u rre n t s tu d y  isolates the  im pact of A u tom ated  Decision S uppo rt 

adoption by using  v a riab le s  closer to th e  business function  where the  

technology is used. O u tp u t variables of in te re s t are: Productivity, efficiency, 

and  asse t qua lity  o f th e  m ortgage lending function. D a ta  collected from 

survey responden ts h igh ligh ts the linkage betw een  technology adoption a n d  

these  m easures of perform ance.

For c learer u n d e rs tan d in g  of research  subjects an d  tow ard  m ean ingfu l 

in teg ra tion  in to  b u sin ess  value of IT lite ra tu re , A u tom ated  Decision S uppo rt

i
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System s used  by  len d e rs  w ere divided into four categories: L oan O rig in a tio n  

/ Workflow Tools, E lectronic Verification Tools, O rig ination  Decision S uppo rt 

Tools, and  U n d erw ritin g  Decision Support Tools. A doption of each  

technology type w as tre a te d  as a  separa te  re sea rch  question.

M uch academ ic an d  p rac tica l study has focused on  the im portance  of 

re-engineering  b u sin ess  processes in  realizing th e  benefits of In fo rm ation  

Technology (S am pler an d  Short, 1994). This lite ra tu re  s tream  h as  b een  

incorporated in to  th e  resea rch  by including questions about adop ters 

‘stra teg ic  use’ of th e  technologies they  have acquired . R espondents rep o rted  

th e  stra teg ic  use o f each  technology they  adopted  as a  proxy for th e ir  

w illingness to m odify business struc tu re  and  function  to exploit th e  

technology. The m o d era tin g  effect betw een th is  in te n t  and  benefits rea lized  

from  technology adop tion  w ere tes ted  and

The c en tra l focus and  resea rch  question o f th is  s tudy  is “How does 

adoption of A u tom ated  Decision Support im pact th e  perform ance of m ortgage  

lenders?” The re su lts  of th e  study  add  to severa l academ ic lite ra tu re  

stream s, including: IT  an d  O rganizational Perform ance, B usiness Process 

Reengineering, a n d  M IS R esearch  M ethods. A dditionally , it will be of 

continuing value to  th e  m ortgage lending com m unity  by  helping th em  

u n d ers tan d  the  m ost effective use of investm ents in  Inform ation  Technology.

ii
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Chapter One 

Introduction

A utom ated  decision su p p o rt is a  technology o f g re a t in te re s t  in  th e  

m ortgage  lending  com m unity. E lec tron ic  tools for a u g m e n tin g  each  s tag e  of 

decision-m aking in  th is  problem  dom ain  a re  being developed a n d  sold by  

so ftw are  vendors a t  a  rap id  pace (P eterson , 1998). F rom  in it ia l  in ta k e  of 

ap p lican t d a ta  to  th e  fin a l decision to  approve or deny th e  app lication , 

In fo rm ation  Technology (IT) p lay s a n  increasing  role in  th e  m ortgage 

o rig ina tion  process (Portner, 1995). T h is tren d  is d riv ing  localized an d  global 

changes in  the  m ortgage lending, w hich  w ill eventually  change  th e  very  

sh ap e  o f th is  in d u s try  (Lebowitz, 1996).

A  specific fam ily  of technologies of in te res t to m ortgage  len d ers  is 

A u tom ated  Decision S upport [ADS] (D iG iam m arino and  K uckuk, 1991). 

T here  is no un iversa lly  accepted defin ition  of ADS, nor is th e re  a  w ell defined 

taxonom y of specific technologies a n d  applications w ith in  th e  ADS fam ily. 

T he range  of ADS functionalities includes: Workflow m an ag em en t, 

connectiv ity  channels  an d  tools fo r in te r-o rgan iza tion  b u sin ess  n e tw o r k in g, 

ru le  based  decision suppo rt system s, a n d  d istribu ted  system s.
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I t  h a s  been  observed by  IT  resea rch e rs  th a t  any  given technology does 

no t im p ac t a ll adopters equally. T his lack  of uniform ity h a s  in te res ted  th e  

academ ic com m unity from th e  very  beg inn ing  of o rgan izational use of IT  

(M cFarlan , 1984). Some have observed th a t  i t  is difficult to  identify  a 

positive re la tionsh ip  betw een IT  spend ing  an d  firm perform ance a t  all 

(Brynjolffson, 1993). I t  is th is  problem  th a t  th e  cu rren t s tu d y  a ttem p ts  to 

p u rsu e  - does adoption of A u tom ated  Decision Support im pact m ortgage 

lenders in  a  positive way, an d  is th e re  a n  explanation  for d isp a ra te  im pact on 

adop ters?

T his in troductory  segm ent f irs t describes the  regu la to ry , com petitive 

a n d  technological contexts of m ortgage lending. Secondly, a  specific resea rch  

problem  w ith in  the dom ain o f m ortgage lending  is iden tified  a n d  a 

m ethodology for exploring th e  problem  described. Finally , th e  chronology 

a n d  o rgan iz ing  s tructu re  of th is  s tu d y  is presented.

Param eters of Production and Performance in  Mortgage Lending

M ortgage lending is th e  process of u sing  a bank  or lend ing  unit's 

availab le  funds to finance th e  pu rchase  of rea l property  (rea l esta te) w here 

th a t  p ro p erty  is used as co lla tera l (Koch, 1995). N um erous en titie s  and  

pieces of in form ation  come in to  p lay  d u rin g  th e  process of ev a lua ting  

p o ten tia l loans and determ in ing  w hich loan  applications w ill be funded. T he 

m a rk e t for m ortgage in s tru m en ts  is h ighly  competitive, a n d  th e  cost of a  poor 

decision is h igh. (Maselli, 1994).
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Due to th e  h ig h  do llar volume a n d  social im portance of m ortgage 

lending, i t  is a  h igh ly  reg u la ted  activity. R ules ex ist to ensure  no t only 

economic responsib ility  on  the  p a rt  of lenders, b u t social responsib ility  in  

de term in ing  the  fin a l disposition of each loan  application(M iller, 1994). 

P a ram ete rs  of m ortgage lending  process a n d  th e  economic, technological an d  

regu la to ry  forces t h a t  b e a r  on  i t  will be d iscussed  hereunder.

Production Volume 

M any in s titu tio n s  th a t  orig inate m ortgage in s tru m en ts  do not ho ld  

them . Instead , the  no te  is sold to some o th e r in s titu tio n  or into the  fin an c ia l 

m ark e ts  as p a r t  of a  package. Therefore, a  sign ifican t portion  of the  

in stitu tion 's  income is derived  from orig ination  an d  servicing fees r a th e r  th a n  

in te re s t (Johnson a n d  Berg, 1996). The overall size of th e  m ark e t for 

m ortgage in s tru m e n ts  in  a  given period of tim e  is largely  a  function of 

in te re s t ra tes, w hich  fluc tuate  w ith  economic conditions w hich are  

unpredictab le  (Toevs a n d  Ziska, 1994). G iven these  factors, the  overall 

perform ance of lend ing  in s titu tio n s will be sensitive  bo th  to economies o f 

scale and to scalab ility  o f operations over w ide ranges of volume (w ithout 

v iolating p a ra m e te rs  of efficiency).

Asset Quality 

To a  lending in s titu tio n , 'asset quality ' refers to loans th a t  will 

consistently  perform  u n til  m atu rity . S ta te d  differently , loans th a t  a re  rep a id  

slowly or default a re  of poor quality , an d  re su lt  in  economic loss to th e
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orig inator and /or ho lder o f th e  in s tru m en t (Koch, 1995). O nly  a  few non­

perform ing loans in  a  la rg e  portfolio w ill d ram atica lly  affect th e  r e tu rn  on 

th a t  portfolio to  its  ow ner. L ending  in s titu tio n s m u s t use a ll  availab le  tools 

an d  procedures to p rev e n t th e  acquisition of poor q u a lity  a sse ts  (W eimer, 

1994). A pplication of in fo rm atio n  technology to w ard  th e  e n d  of a sse t q u a lity  

w ill be discussed in  th is  a n d  subsequen t sections.

Efficiency

Banks an d  o th er len d in g  in stitu tions m easu re  efficiency in  m ortgage 

orig ination by u sin g  se v e ra l key indicators. Included  are : Cycle tim e, do llars 

of overhead per o rig ination , orig inations per person , a n d  do lla r volum e of 

orig inations p e r person . Efficiency and volum e a re  re la te d  by  th e  co n stru c t o f 

scale economy. A t any  g iven  volume, however, efficiency p a ra m e te rs  m u s t be  

m et, or profits w ill suffer. T he use  of in form ation  technology is seen  no t on ly  

to  im pact efficiency by in c re as in g  volume w ith o u t in c reas in g  personnel, b u t 

also to act as a n  en ab le r to  prom ote the 're-eng ineering ' of o rig ination  to 

elim inate  unnecessary  s te p s  (Portner, 1995).

Regulatory Forces

M ortgage lend ing  accounted  for the  "..h ighest p e rcen tag e  of to ta l  loans 

a t  m ost com m ercial b a n k s  in  1993" (Koch, 1995). I t  is th ro u g h  m ortgage 

loans th a t m ost A m ericans a re  able to realize hom e ow nersh ip . D ue to th e  

overw helm ing economic a n d  social im pact of hom e lending , i t  is a  com petitive 

a n d  highly reg u la ted  b u sin ess . T he Com m unity R e in v estm en t Act of 1977
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w as enacted  to  m ak e  su re  th a t  lenders did n o t neglect geographic a re a s  t h a t  

th e ir  deposits cam e from  in  th e  generation  o f  m ortgage loans (G roskind a n d  

W eiss, 1990).

In  add ition  to  an ti-d iscrim ination  leg islation , lending in s titu tio n s  a re  

requ ired  to o p era te  financia lly  w ith in  se t p a ra m e te rs , which a re  m onito red  

by b an k  reg u la to rs . I t  h a s  long been the  op in ion  of federal an d  s ta te  

in s titu tio n s w hich  oversee banking  opera tions th a t  it  is th e ir d u ty  to e n su re  

th a t  these in s titu tio n s  do no t fail. They c a rry  ou t th is  m ission by two m eans: 

1) Providing in su ra n ce  th a t  the  claim s of deposito rs w ill be p a id  even if  th e  

in s titu tio n  canno t m ee t its  obligations, an d  2) req u irin g  banks to  opera te  

w ith in  s tric t gu idelines o f financial soundness a n d  stab ility  (Koch, 1995)

IT Trends and Emerging Technologies In Mortgage Banking

In fo rm ation  Technology by m ortgage len d ers  in  all of th e  a reas  

m entioned  above to  m ee t the  challenges of a  chang ing  m arket a n d  reg u la to ry  

constra in ts  (T h inakal, 1996). The table show n h e reu n d er sum m arizes som e 

of th e  p rom inen t technologies commonly assoc ia ted  w ith  each of these  a re a s  

of perform ance or regu la tion . The graphic w ill be followed by a m ore d e ta iled  

descrip tion w ith  exam ples. T here will be som e overlap, as ce rta in  

technologies can  ad d re ss  m ultip le  goals:
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T able 1.1

S um m ary  of Technology Types an d  Expected Perfo rm ance P aram ete rs

Perform ance P a ram e te r/C o n stra in t Technology Product / A pplication
1. Production  Volume • L o an  O rigination System s

• W orkflow M anagem ent
• E lectron ic  Verification

2. A sset Q uality • In -house Decision Support
•  A u to m ated  U nderw riting

3. O verhead • L o an  O rigination System s
• W orkflow M anagem ent
• E lectron ic  Verification

4. "Fairness in  Lending" requ irem en ts • In -house  Decision S upport

Loan Origination and Workflow M anagem ent Systems 

In  the  la te  1980's, due in  large p a rt to th e  a d v en t of desktop 

com puting, m ortgage o rig ina tion  began  a slow m etam orphosis from a 

docum ent cen tered  process to  a n  electronically c ap tu red  an d  m anaged 

process. (Johnson an d  Berg, 1996). W ith Loan O rig ina tion  an d  Workflow 

M anagem ent System s, o p e ra tin g  on distributed, c lien t/se rver system s, 

inform ation  is en te red  only once, in stead  of rep ea ted ly  on m any forms. T his 

technology can  facilita te  th e  d ram atic  rea rran g em en t of ta sk s  associated 

w ith  o rig inating  a  m ortgage (process re-engineering). A  num ber of vendors 

m ark e t these  system s, m any  offering the  capability  o f  in teg ra tin g  into 

ex isting  ss^stems.
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Com m on functionalities in  L o an  O rig ination  and  W orkflow 

M anagem en t system s include:

•  M obility for L oan Officers (by u sin g  laptop com puters w ith  

m odem s

• In te rac tiv e  in p u t screens, fe a tu rin g  valid ity  checks and  

rem inders abou t om itted  d a ta

•  "To Do" lis ts  for loan  officers an d  clerical a ss is ta n ts

•  Correspondence g en era tio n

•  S um m aries a n d  P rogress R eports

•  C ap tu re  of app lican t d a ta  in to  a  stan d ard ized  fo rm at

Specific packages m ay offer su b se ts  or (more likely) su p e rse ts  o f these  

fea tu res (Gleit, 1997).

Electronic Verification:

T rad itio n a l m ortgage o rig ina tion  involves telephone or po sta l contacts 

to verify cred it ra tin g , title  s ta tu s  a n d  o th er factors re la ted  to  the  app lica tion  

C om puter based  in terconnectiv ity  technologies allow au to m atin g  th ese  

processes so th a t  verifications m ay  be done in  a  m a tte r  of seconds (Pachura , 

1996). C red it b u rea u s  an d  electronic tit le  reg is tries are  th e  m ost p rom inen t 

exam ple o f business p a r tn e rs  w ho m ay  be linked  to m ortgage o rig inato rs 

electronically. W hile th e  form er is now  commonplace, th e  la t te r  h a s  no t ye t 

gained u n iv ersa l acceptance (Johnson  an d  Berg, 1996). E lectronic D a ta  

In terchange  (EDI) specifies com m on fo rm ats by  which th ese  pieces of
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in form ation  can  be passed . As in te rn e t com m unication  becom es m ore w idely 

accepted, object classes w ill rep lace  ED I s ta n d a rd s .

In-house Decision Support

A utom ated  Decision S u p p o rt System s (DSS) a re  in  wide use across 

m any  o rgan iza tional form s a n d  m issions (M eyer a n d  Foley Currey, 1991). 

T heir in tended  use is u sua lly  to  exploit know ledge o f experts  or know ledge of 

dom ain experts  th a t  is p rog ram m ed  in  d irec tly  o r know ledge w hich is 

acquired  by  app ly ing  a  lea rn in g  a lgorithm  to a  se t o f solved cases (M essier 

an d  H ansen , 1988). In  m ortgage lending, in -house  DSS a re  im p lem en ted  in 

the  form  of ru le  b ases  th a t  govern  th e  acceptance or rejection  of loan  

applications based  on  know n a ttr ib u te s  (DeZube, 1996).

M any in te g ra te d  m ortgage lend ing  so ftw are  sy stem s have D SS as  a 

s ta n d a rd  fea tu re  or a n  option group. The fe a tu re s  a re  d istinc t enough, 

how ever to ask  system  adop ters to  charac terize  th e ir  system  as h av ing  DSS 

or not. Some com m on DSS fe a tu re s  are: R isk  ch arac te riza tio n  of 

applicant(s), application  of in te rn a l  lend ing  ru le s  a n d  policies (w ith th e  

ab ility  to in p u t new  policies for im p lem en ta tion , iden tification  of a  'fit' 

betw een  a n  app lican t and  a  p a r tic u la r  p roduct, a n d  specific accept / re jec t / 

re fe r decisions (M aselli, 1994). M any  artic les a re  availab le  in  the  in d u s try  

lite ra tu re  abou t successful im p lem en ta tions o f in -house DSS, b u t no 

system atic  study  m easu ring  quan tifiab le  b en efits  of th ese  system s w as 

previously  availab le
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Automated Loan Underwriting

A utom ated  U nderw riting  (AU) is a  form  of DSS w hich u tilizes specific 

ru le bases m ain ta in ed  by large m ortgage  underw riters, specifically F reddie 

Mac an d  F ann ie  M ae (Peterson, 1998). A  critical factor in  m ortgage loan  

o rig ination  is de te rm in ing  w h e th er th e  loan  w ill be u n d erw ritten  by one of 

these  organ izations. To facilita te  a n d  expedite th is de term ination , lenders 

can  acquire th e  ab ility  to subject app lica tion  param eters  directly  to 

underw rites ' ru le  bases e ith e r by  inco rpora ting  them  in to  in te rn a l system s or 

passing  th e  inform ation  into th e  u n d e rw rite rs ' system s and  w a itin g  (a few 

seconds) for a  response (Maselli, 1994).

A doption of A utom ated  U n d erw ritin g  w as stra igh tfo rw ard  to m easu re  

since two u n d erw rite rs  dom inate th e  m ark e t an d  the nam es of th e ir  softw are 

im plem enta tions are  w ell known. F ann ie  M ae's rule base is know n as 

'Desktop U nderw rite r' (Knightly, 1996). The com parable product m a in ta in ed  

by F reddie M ac (Federal Home L oan  M ortgage Corporation) is  'Loan 

Prospector' (M aselli, 1994). B oth of th ese  products offer seam less in teg ra tio n  

w ith  m any  in-house system s used  by  lend ing  institu tions.

The Research Problem

B ank ing  in stitu tions in th e  U n ited  S ta te s  which orig inate a n d  service 

m ortgage in s tru m e n ts  face serious com petition am ong them selves an d  from  

nonbank  en titie s. (Johnson and  Berg, 1996) Inform ation Technology (IT) is 

both a  d river of change an d  a m echan ism  for coping w ith  change. New
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(inform ation) technologies a re  be ing  delivered an d  old technologies a re  be ing  

upgraded  continuously for every  p h ase  of the  m ortgage lend ing  process.

A utom ated  Loan U n d e rw ritin g  System s (ALUS) assis t m ortgage 

lenders in  th e  o rig ination  a n d  serv icing  of new  loans (Portner, 1994, 

Neckopoulos, 1995). A LU S's consists of m ultiple technologies t h a t  a re  

applicable to a ll phases of m ortgage  lending. T hese technologies c an  be 

em ployed to b ring  about tran sfo rm a tio n s  in th e  lending  process a t  levels 

ran g in g  from localized im provem ents in  efficiency to redefin ition  of business 

scope (V enkatram an, 1994)

Some w ork h as been  done to a sce rta in  genera l level o f adop tion  of 

In form ation  Technology am ong  lend ing  in stitu tions, (1998 M O RTECH  

Survey). However, no grounded, te s tab le  model h ad  been  co n stru c ted  link ing  

im plem enta tion  of ALUS technologies to m easurab le  benefits. W hile several 

s tu d ies  of th e  value of IT  in  b a n k in g  a re  available, none has d e a lt d irectly  

w ith  ALUS. M ost such  s tu d ies  a re  done e ither a t  th e  ind iv idual level or a t  

th e  firm  level (B lanton, W atson  an d  Moody, 1992). S tudies of th e  value o f IT  

to b anks done a t  the  firm  level a re  no t g ran u la r enough to cap tu re  th e  value 

technology in  a  single functional a rea , and  in  te rm s of perform ance variab les 

specific to th a t  a rea . M ost u se  gross dollars invested  in  all IT  p ro jec ts as th e  

independen t variab le  (Post, K a g an  a n d  Lau, 1995). W here th e  o u tp u t 

variab le  is financial perform ance, i t  h a s  norm ally been  m easu red  a t  the  firm  

level (Turner, 1982, Delone a n d  M cLean, 1992).
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The Research Questions

The resea rch  q uestion  for th is  p a p e r  can  be s ta te d  in  th ree  p a rts :

1. W hat is th e  n a tu re  of A u tom ated  Loan U n d e rw ritin g  

System s?

2. W hat perceived  and  ac tu a l va lue  accrues to th e  M ortgage 

L ending function  of ban k in g  firm s w hich adop t 

A utom ated  L oan  U n d erw ritin g  System s a t  various levels?

3. W hat co n tex tu a l factors m odera te  the perceived  and 

ac tu a l va lue  of A utom ated  L oan  U n d erw ritin g  System s 

am ong adop ters?

The General Research Model

A  g enera l research  m odel is proposed w hich lin k s ALU S adoption, 

L ending Perform ance a n d  C ontextual F ac to rs in  the  follow ing fashion:

L e n d in g
P e r f o r m a n c e

Production
Q uality

Efficiency

M o d e ra t in g  
V a r ia b le s :  F irm  Scope 

S tra teg ic  Use

A d o p t io n  o f  D S S
W orkflow Tools 

E lectronic V erification 
O rig ination  DSS 

U n d erw ritin g  DSS

Figure 1.1

The G eneral R esearch  M odel
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The Independent Variables

A utom ated  L oan  U n d erw ritin g  System s broad ly  encom pass one or 

m ore of th e  following functionalities

1. L oan O rig in a tio n  / W orkflow M anagem en t

2. E lectronic V erification

3. O rig ination  D ecision Support

4. U n d erw ritin g  D ecision Support

E ach in d ep en d en t v a riab le  w ill be cap tu red  a s  'yes/no' decisions on 

each  class o f technology w hich  h as been adopted  by th e  responden t. W hen 

responden ts ind icate  t h a t  one of these  technologies h a s  been  adopted, they  

w ill be expected to also have  th e  technologies above i t  (as rep re sen ted  above). 

However, no s tru c tu ra l re la tio n sh ip  exists am ong th e se  technologies to the  

e x te n t th a t th ey  can  be re p re se n te d  as points on a  single continuum . 

A dditionally, no re sea rch  is in  h a n d  to show th a t  a c tu a l im plem enta tions 

follow th is  p a tte rn . T herefore, adoption of each  technology w ill be m easu red  

independently . A n in v es tig a tio n  of p a tte rn s  of adoption  m ay  be perform ed 

d u rin g  d a ta  analysis.

D im ensions of Lending Performance:

D ependent v a riab le s  to  be used  in  th is  s tu d y  a re  s ta te d  below. They 

w ere  m easured  in  two w ays, u sin g  p rim ary  an d  secondary  d a ta . All were 

re la te d  to o rgan iza tiona l perform ance a t a  d e p a rtm en t level. In  th e  case of
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firm s th a t  engage only in  m ortgage lending, th is  w as equ ivalen t to 

m easu rin g  th e  variab le  a t  the  firm  level. In  o th e r cases, these  variab les w ill 

be sub-firm  level.

Actual Default Rate

H a rd  d a ta  on loan  asse ts o u ts ta n d in g  an d  recen t defau lt ra te s  is 

available th rough  federally  m an d a te d  repo rts. By com puting th e  ra tio  of 

defau lts to  to ta l m ortgage loan a sse ts , the  defau lt ra te  can be com puted.

U sing a  s tra tified  ran d o m  sam pling  approach, enough publicly trad e d  

responden ts will be included  to te s t  hypotheses re la ted  to th is  DV.

Self Reported D efault Rate Am ong All Respondents

D efau lt ra te s  in  m ortgage lo an  asse ts  a re  w ell known w ith in  lending 

in s titu tio n s . Self rep o rts  of these  d e fa u lt ra te s  a re  expected to be reasonably  

accurate, especially if  anonym ity  is g u a ran teed . The questions w ill be posed 

in  term s o f ranges, w hich  are  based  on  published  industry  d istribu tions.

Such ran g es  will fac ilita te  tre a tm e n t of th is  variab le  as in te rv a l da ta .

Self Reported Overhead Related to Mortgage Operations

A gain, overhead ra te s  re la te d  to  m ortgage lending are  know n to 

m anagers in  lending in stitu tio n s . Also, m eans an d  d istribu tions of th is  

variab le  am ong in d u stry  p a rtic ip a n ts  a re  pub lished  by a trad e  organization . 

This w ill facilitate  posing  the  question  as a series of ranges, an d  ask ing  each
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responden t to in d ica te  w hich  m ost accu ra te ly  rep re se n ts  th e  firm . T h is 

variab le  w ill also be tr e a te d  as in te rv a l d a ta .

S elf Reported M easures of Volume G ain

Increase  in  th e  to ta l volume of m ortgage  lo an  a sse ts  w ill be gauged  by 

ask ing  each  re sp o n d en t to rep o rt th e  volum e of su ch  asse ts  in  1991 a s  w ell as 

th e  cu rren t figure. T he tw o figures w ill be com pared  to yield a  p e rcen t 

increase over th e  p a s t  five years. This w ill th e n  be com pared to in d u s try  

norm s over the  sam e period  a n d  converted to  increm en ts  based  on 

com parison to norm s.

S elf Reported Closing Rate for Applications

Loan app lica tions w hich  are accepted b u t n o t closed a re  a  b u rd e n  on 

th e  firm. The degree to w hich  rejections can  be avoided is a reasonab le  

perform ance m easu re . A gain, ranges w ill be offered to responden ts b a sed  on 

published  in d u s try  norm s. The responses w ill be tre a te d  as in te rv a l d a ta .

S elf Reported Cycle Time

The cycle tim e, in  days, can be seen  a s  a  su rro g a te  efficiency. I t  w ill be 

cap tu red  by se lf rep o rt, a n d  included in  th e  com posite m easure  of efficiency.

Moderating Effects 

The im pact of In fo rm ation  Technology on lend ing  perform ance is 

m oderated  by  one or m ore con tex tual va riab les, b ased  on a review  of p rio r 

research . F oster a n d  F ly n n  (1984) note th a t  th e  im p lem en ta tion  of IT  sim ply

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



www.manaraa.com

15

as  a  cost sav in g  m eth o d  y ields poorer re s u lts  th a n  w hen IT  is u sed  to  red ire c t 

skilled labor to  a re a s  w h ere  th e ir  con tribu tions c an  be leveraged  m ore h igh ly . 

V e n k a tram a n  (1994) no tes th a t  IT  can y ie ld  h ig h e r levels of to ta l 

o rgan iza tiona l benefit w h e n  i t  is used to  change  business processes, n e tw o rk s  

a n d  scope th a t  w h en  it is u se d  sim ply to  ga in  localized efficiencies. S tra te g ic  

u se  of A doption, therefo re , is  posited as a n  in flu e n tia l factor in  th e  

d e te rm in a tio n  of o rg an iza tio n a l benefit due to  each  class o f technology

O rg an iza tio n a l scope m ay  also have  a n  im pact on o rg an iza tio n a l 

re tu rn  on  IT  in v es tm en t. O ne theory s ta te s  th a t  la rg er o rgan iza tions h av e  

m ore a n d  la rg e r  tra n sa c tio n s  over w hich to  recover investm en ts in  technology 

(Brynjolfsson, e t. al, 1994). A lternatively , i t  h a s  b een  posited  th a t  sm a lle r  

firm s can  achieve m ore d ram a tic  resu lts  from  IT  adoption since th ey  a re  

m ore d ram atica lly  im p ac ted  (negatively) by  u n d eru tiliza tio n  of specia lized  

asse ts  (Clem ons, Reddi, a n d  Row, 1993). O rg an iza tio n a l size, as m e a su re d  

by to ta l len d in g  volum e for th e  responding un it(s) is  positioned as a  

m odera ting  v a riab le .

F inally , in s titu tio n a l type is in v estig a ted  a s  a  po ten tia l m o d era to r of 

th e  re la tionsh ip  b e tw een  technology adop tion  a n d  o rgan izational 

perform ance. T h is aspec t o f th e  study is p u re ly  exploratory, as no ex is tin g  

resea rch  or th eo ry  p o s tu la te s  differences b e tw een  m ortgage b an k s  a n d  

com m ercial b a n k s  (for exam ple) as beneficiaries o f IT  adoption.
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Justification and Purpose of This Research  

The academ ic lite ra tu re  h a s  m an y  exam ples of both  ind iv idua l studies 

(Yoon an d  G u im ares, 1995) and  o rgan ization  level stud ies (Leonard-B arton, 

1987 ) of D ecision S uppo rt System  use (Gill, 1995). In  the  in d iv id u a l studies, 

in p u t variab les a re  u su a lly  ta sk  characteristics, u ser charac teristics, system  

characteristics a n d  contex tual variab les. O utpu t variab les a re  e ith e r 

decision qua lity  (H olsapple, Tam  a n d  W hinston, 1988 ) or u se r  acceptance. 

A lternatively , th e  o u tp u t variable m ay  be im pact on th e  decision m a k in g 

process of th e  u se r  (Silver, 1991) or u se r satisfaction (Gill, 1996)

Value s tu d ies  o f Inform ation  Technology applications a re  sim ilarly  

available. A pplied va lue  research  focuses on very specific app lica tions w ith 

m easurab le  b en efits  (M ukhopadhyay, K ekre and K ala thu r, 1995). More 

theore tical app roaches look a t the  tran sac tio n a l elem ents of business  

processes, a n d  propose ways th a t  Inform ation  Technology can  im pact those 

transactions, re -a rra n g e  them , or even elim inate th em  (Clem ons and  Row, 

1993). Such s tu d ies  a re  commonly grounded in  lite ra tu re  from  In d u s tr ia l 

Economics (Bakos a n d  Brynjolfsson, 1993).

The o u tp u t v a riab le  in value s tu d ies  depends on the  u n it  of analysis. 

W hen th e  ind iv idua l is used as the  u n it  of analysis, value is generally  

determ ined  by  d ifferen tia ting  decision quality  betw een labo ra to ry  tr ia ls  

using  the  technology of in te res t ve rsu s control groups (Silver, 1992). 

O rganization  level s tu d ies  are m ore likely to  use global financ ia l indicators
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such as  p ro fitab ility , overhead  ratios, gross revenue, or even  stock price  to 

m easure  in p u t. Such  stud ies utilize pub lished  and  unam biguous m easu res, 

bu t poorly con tro l for o th e r factors th a t  m ay  affect the o u tp u ts  (B rynjolfsson 

and S eidm ann, 1997).

Few  s tu d ies  investigate  value of specific inform ation technology 

applications a t  a  functional level. F u n c tio n a l level is proposed to  be a  level 

h igher th a n  ind iv idual, b u t m ost likely less th a n  firm  level. I t  is  lim ited  to  a  

p a rticu la r b u sin ess  activity , considering m arg in a l revenue derived  from  th a t  

activity  an d  m arg in a l expense incurred  in  th e  generation  o f th a t  revenue. 

W hen such  a  s tu d y  can  be executed, i t  w ill m easure  benefits to th e  firm , b u t 

m inim ize confounding factors im pacting  th e  ou tp u t variab les. O u tp u t 

variab les w ill have to do w ith  the activ ity  o f th e  function o f in te re s t only.

The c u rre n t resea rch  project is a  functional level s tudy . T he m ortgage  

orig ination  function  of a  commercial bank , savings and loan, cred it un ion , or 

m ortgage com pany com prise a d ifferentiable subset of the  firm 's e n tire  

operation. Subjects w ere  chosen based  on affiliation w ith  a  m ortgage lend ing  

in stitu tio n  a n d  affilia tion  w ith  a technical in te re s t group. T hey  should  

therefore be able to u n d e rs tan d  w hat technology is being asked  about, a s  w ell 

as hav ing  know ledge of operational scope a n d  perform ance.

The re sea rch  project is grounded in  p rio r applied a n d  th eo re tica l w ork  

in  MIS, O rg an iza tio n a l Behavior, O rgan iza tional S trategy, and  In d u s tr ia l  

Economics. In  th e  M IS field, prior resea rch e rs  have cited needs for c o n tin u a l 

developm ent b o th  in  th e  a re a  of theo re tica l m odel building in  th e  a re a  of IT

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



www.manaraa.com

18

value  (Bakos a n d  T reacy, 1986), an d  in  the  func tion ing  of Decision S u p p o rt 

System s w ith in  o rgan izations (Hoch and  Schkade, 1996). In  adding  to th e  

base  of em pirical d a ta  re la tin g  Inform ation  Technology and  o rgan iza tional 

perform ance, th is  w ill be of con tinu ing  use in  b u ild in g  m ore defensible 

theore tical m odels a s  w ell as h av in g  practical v a lu e  in  th e  support of 

technology acqu isition  by  p rac titioners.

Organization of the Study  

This s tu d y  is organized  in to  five chapters: In troduction , L ite ra tu re  

Review and  M odel D evelopm ent, R esearch M ethodology, D ata  P re se n ta tio n  

a n d  Analysis, an d  Conclusions. The cu rren t seg m en t concludes the  

in troductory  ch ap te r. Scope an d  purpose of su b seq u en t chap ters are  b riefly  

sum m arized  below.

Literature Review and Model Explication  

MIS re sea rch  in  general, an d  IT  value in  p a r t ic u la r  are grounded in  

m an y  lite ra tu re  s tream s. In d u s tr ia l Econom ists h av e  alw ays been  in te re s te d  

in  any  m echanism  th a t  im pacts the  delivery channel, delivery speed, 

accuracy, agg regation  a n d  filtering  of inform ation (Melody, 1987).

R esearchers from  th e  M IS com m unity have c rea ted  a  rich  body of th eo re tica l 

developm ent an d  em pirica l analysis in  the a reas  of: D ecisional G uidance 

(Silver, 1992), In d u s tr ia l C ooperation (Clemons a n d  Row, 1992), S tra teg ies  

for Value M easu rem en t (Brynjolfsson and H itt, 1998), R eorganization o f 

M arkets (Bakos, 1986) and  o thers.

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



www.manaraa.com

19

C h ap te r tw o in te g ra te s  these lite ra tu re  s tre am s as fully as possible to 

support th e  re se a rc h  m odel to be tested. E lem en ts  of o rgan izational behav io r 

a n d  economics w h ich  have  previously been  iden tified  and  supported  

(T ransaction  C ost Econom ics - Clemons an d  Row, 1 9 9 3  for exam ple) a re  

u tilized  to propose re la tio n sh ip s  betw een IT  a n d  perform ance w hich  w ere  

tes ted  em pirically . V en k a tram an 's  (1 9 9 4 ) h ie ra rch y  of levels of 

o rgan izational im p ac t serve as an  organizing fram ew ork. A  fisting  of specific 

hypotheses re la te d  to  th e  general research  m odel w ill conclude c h ap te r 2.

Research M ethodology

T his pro ject u se s  a  trad itio n a l approach  from  a  new perspective. T he 

s tudy  w as carried  o u t as a  basic survey. H ow ever, one response ch an n e l w as 

a  web page. S ub jects received a  m ailing a n d  a n  e-m ail (if em ail ad d ress  is  

known), th e n  be a sk ed  to respond via a  web page. A paper survey w as 

included in  each  so licitation .

C h ap te r 3 d iscusses th e  general s tre n g th s  a n d  lim ita t io n s  of su rvey  

type research , an d  propose specific questions. Specific questions w ere re la te d  

to the  theo re tica l co n stru c ts  described in  C h a p te r  2, e ither th rough  use o f 

ex isting  scales or th ro u g h  content. O bservations on  the  use of survey 

m ethodology in  M IS re sea rch  a re  p resen ted  (P in sonneau lt and  K raem er, 

1 993). Im plica tions o f th e  In te rn e t as a  d a ta  collection channel w ere 

discussed briefly.
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D ata Presentation and Analysis 

A fter th e  d a ta  is collected, a  sum m ary  of responses, an d  th e  re su lts  of 

analy tical p rocedures a re  presented. P rim arily , d a ta  analysis w as perform ed 

to te s t specific hypotheses se t forth in C h ap te r 2. The prim ary  an a ly tica l 

procedure used  for hypothesis testing  w as A nalysis of V ariance. In p u t 

variab les w ere cap tu red  as categorical d a ta  w hile ou tpu t m easu res  w ere 

continuous in  n a tu re . In  addition to the  p rim a ry  effects of the  in p u t variab le  

on ou tpu ts, th e  im pact of proposed m odera ting  variab les w ere m easu red  by 

ANOVA an d  re la te d  techniques.

Conclusions

U pon com pletion of d a ta  analysis, em pirica l findings are  exp la ined  in  

te rm s of th e  th eo re tica l m odel proposed. W here hypotheses w ere supported , 

th e  re la tionsh ips im plicit in  th e  model w ere b een  given support an d  

validation. I t  is proposed th a t  the findings be accepted and  b u ilt upon  by the  

research  com m unity  a n d  exploited for p rac tica l value by the  business 

com m unity.
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Chapter Two 

Review of the Literature and Research M odel

In  order to  e s tab lish  a com prehensive fram ew ork for m easu rin g  th e  

value  of A u tom ated  L oan U nderw riting  technology in  the m ortgage in d u stry , 

severa l bodies of lite ra tu re  m ust be su rveyed  a n d  m eaningfully  in te g ra te d . 

T h is chap ter w ill e s tab lish  a research  m odel b ased  on existing 

O rganizational, M IS, an d  In d u stria l Econom ic theory . The m odel is 

s tru c tu re d  so as to  fac ilita te  te s tin g  of possib le  causa l re la tionsh ips b e tw een  

D SS adoption by m ortgage lenders an d  o rg an iza tio n a l outcomes.

The ch ap te r proceeds along th ree  fu nc tiona l tracks. F irst, c u rre n t 

research  in  the  n a tu re  an d  value of com puterized  Decision S upport S ystem s 

(DSS) and  E x p ert System s (ES) as th ey  re la te  to  decision support is rev iew ed  

a n d  sum m arized. Functional aspects of DSS as they  fit into ex is ting  

taxonom ies of IS fea tu res  are lis ted  and  re la te d  to elem ents of va lue  

identified  from o th e r  lite ra tu re . A vailable field stud ies and  th eo re tica lly  

grounded m odels re la tin g  DSS directly  to b u sin ess  value are identified .

Secondly, p rev ious approaches to IS  va lue  m easu rem en t a re  rev iew ed  

tow ard  the end  of supporting  hypotheses ab o u t tes tab le  value re la tio n sh ip s  

in  the  cu rren t context. In  each general body of theo ry  (scale econom ics, va lue
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chain, tra n sa c tio n  cost, etc,) para lle ls a re  d raw n  b e tw ee n  th e  context o f th e  

previous re se a rc h  a n d  th e  cu rren t context. R esearch  designs and 

m ethodologies a re  explored  as well as hypothesized  c a u sa l re la tionsh ips.

Since b u sin ess  v a lu e  m easu rem en t h a s  trad itio n a lly  b een  considered difficult 

in  th e  IT  a re n a , conclusions about app rop ria te  m ethodologies are of 

p a rtic u la r  in te re s t.

F inally , g ap s in  th e  existing lite ra tu re  an d  o p p o rtu n itie s  to in te g ra te  

and  ex p an d  on foundations discussed ea rlie r  a re  iden tified . Scaling a n d  

approaches to m easu rem en t, w hich have been  successfu lly  u sed  in  th e  p a s t  

by M IS resea rch e rs , a re  surveyed an d  b u ilt in to  th e  re se a rc h  model. A  

general fram ew ork  re la tin g  IS im plem enta tion  to  b u s in e ss  value a re  offered. 

The m odel w ill show  levels of adoption of A u tom ated  L oan  U n derw riting  

System s (m easu red  by  degree of o rgan iza tional tran sfo rm a tio n ) and  th e  

benefits expected  to  be associated  therew ith .

Inform ation Technology and the Process o f M aking Decisions 

D ecision S u p p o rt System s (DSS) constitu te  a  u n iq u e  app lication  of 

In fo rm ation  Technology. Because of DSS's unique ch arac te ris tics , th e ir  

im pact on  o rg an iza tio n a l perform ance a n d  in te rac tio n s  w ith  

o rg an iza tiona l/con tex tua l variables a re  also un ique. M easu rem en t s tra te g ie s  

m ust ta k e  in to  effect th e  n a tu re  of o rgan iza tional p rocesses before a n d  a fte r  

DSS system s or com ponents of th em  a re  em ployed (Gill, 1996). This section  

will iden tify  a  p rocess m odel of decision m aking, in v es tig a te  th e  in te rac tio n s
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betw een  technology a n d  th e  decision m aking  process th a t  defines DSS, th en  

e stab lish  a n  agenda  for DSS research .

M ost p rio r re sea rch  in  DSS use focuses on th e  in d iv id u a l an d  how 

ind iv idual decision-m aking is im pacted (B enbasat a n d  T aylor, 1982) or on 

im plem enta tion  success factors a t  a n  organizational level (G uim ares, Igbaria, 

a n d  Lu, 1992). Som e stud ies have, however, focused specifically  on 

o rgan izational benefits  of DSS and  estab lish  usefu l fram ew orks for fu ture  

stud ies (Money, T rom p an d  W egner, 1988).

Human Decision Making: Processes and Lim itations

Since a  p reponderance  of the  research  on in te rac tio n s  betw een  

technology an d  decision m ak ing  (at least in  the  IS lite ra tu re )  is b ased  on 

Sim on's (1977) model, i t  b ears  explication in  the  context o f th is  study. By 

decom posing decision m ak ing  in to  its com ponents a  sy s tem atic  analysis of 

th e  im pact on  technology on decision process and  outcom e m ay  begin.

S evera l stud ies have  located DSS on the  fron tier of IS technologies. These are  

review ed following discussion of decision process e lem en ts a n d  th e ir  

in te rac tions w ith  IT.

According to  Sim on's model, decision-m aking ta k e s  p lace in  th ree  

phases: Intelligence, Design, an d  Choice. E ach phase of th is  process, w hen 

exercised by h u m an s  is im pacted  by cognitive and  in te lle c tu a l lim itations. A t 

le a s t two b road  types o f lim ita tions m ay b ear on qua lity  a n d  productiv ity  of 

decision m aking: Cognitive 's tra in ' or overload, and  b ias. T he in terac tions
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betw een p h a se s  of decision m aking  and  aspects o f cognitive lim ita tio n  a re  

sum m arized  below:

Table 2.1

L im ita tions in  H u m an  Decision M aking

Cognitive O verload Bias
In telligence
G ath erin g

L im ited  item s in  STM 
(C erm ak, 1972)
B ounded R ationality  (Simon, 
1977)

A vailab ility  (Tversky and, 
K ah n em an  1974)

Design L im ited  num ber of 
sim u ltaneous inpu ts  
(B enbasat and Taylor, 1982) 
C om putational Cost (Simon, 
1977)

P re -ex istin g  L-M m odels 
(R am aprasad , 1987)
B ias tow ard  linear m odels 
(Hoch an d  Schkade (1996) 
R epresen tativeness, (T versky 
an d  K ahnem an  (1974)

Choice B ounded R ationality , 
Satisfic ing  (Simon, 1977)

M otivation  (Thomas, 1988)

E ach  o f these  phenom ena bears on the app lica tion  of technological 

tools in the  decision-m aking process. MIS/DSS resea rch e rs  have differed 

som ew hat in  th e  exact rationale  for in terjecting  technology into decisions, bu t 

m ost recognize h u m a n  lim ita tions th a t im pact outcom es. A review of these  

lim ita tions, w ith  the  above m atrix  as an  organizing  fram ew ork, w ill e s tab lish  

a need an d  s ta r t  a  foundation for model build ing  in  the  use of decision a id s  in 

o rgan iza tiona l se ttings.

C ognitive sc ien tis ts  have noted lim ita tions of sho rt term  m em ory 

w hich m ay im pact intelligence ga thering . Some have noted  th a t  seven  item s 

appears to be a  m axim um  (Cerm ak, 1972). Any lim ita tio n s on the  sh ee r 

num ber of fac ts (rep resen ta tions of facts) th a t can  be held in  m em ory d u rin g
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intelligence g a th e rin g  w ill im pact th e  rem ainder of th e  process. I t  is  

axiom atic th a t  som e so r t o f m em ory aid w ould help decision m ak e rs  m an ag e  

more inform ation .

A n a tu ra l  consequence o f th e  cognitive lim ita tio n  ju s t  described  is th a t  

h u m an  decision-m akers artific ia lly  lim it the  n u m b er of factors th e y  w ill 

consider in  fo rm u la tin g  an d  executing  a decision. The phenom enon  o f self- 

im posed lim ita tio n  o f in p u ts  h a s  been designated  "bounded ra tio n a lity "  by 

Simon (1977). W hen  a  decision-m aker engages in  bounded  ra tio n a lity  in  

order to screen  o u t in p u ts  beyond his/her ab ility  to consider them , th e  

resu lting  decision m a y  be fa irly  described as sub-optim al, com pared  w ith  one 

which could have b e en  reach ed  if  a ll factors w ere considered. T he te rm  used  

to  describe th is  pu rp o se fu l sub-optim ality  is "satisficing" (ibid). The 

difference in  econom ic outcom e of optim al decisions as opposed to  'sa tisficed ' 

decisions w ill v a ry  across problem  domains, an d  w ith  decision-m akers ' sk ill 

an d  experience. H ow ever, i t  is reasonable to assign  some non-zero positive  

value to th a t  difference in  ju stify ing  and designing decision su p p o rt sy s tem s 

a n d  m etrics to a sse ss  th e ir  usefulness.

Problem s of b ia s  also e n te r  into the in te lligence-ga thering  p h a se  o f a  

decision. T versky  a n d  K ah n em an  (1974) cited th ree  groups of specific 

problem s re la tin g  to ren d e rin g  judgm ents. One is group is labeled  

'availability ', an d  is  concerned w ith  decision-m akers' p ropensity  to  stop  

seeking new  d a ta  w h en  th a t  d a ta  is more difficult to find. A va ilab ility  

problem s include re triev ab ility , search  set lim ita tions, a n d  low im ag inab ility .
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R etrievability  p rob lem s have to do w ith  decision m a k e rs  u n d e re stim a tin g  

frequency of m em bersh ip  in  a c e rta in  class w hen  no no tab le  exam ples come 

to m ind. S earch  s e t  effectiveness is a n  issue w hen  se a rc h  c rite ria  to  

e s tim ated  m em bers of a  class do no t m atch  in te rn a l m em ory re tr ie v a l 

m echanism s of sub jects. Im ag inab ility  is a  lim iting  fac to r in  in te lligence 

g a th erin g  if  ex is tin g  cases do not ex is t and  hypo thetica l cases a re  difficult to  

visualize.

A fter in te lligence  is gathered, according to  S im on's model, decision­

m ak ers  engage in  design ing  solution fram ew orks. In  th is  critical p h ase , 

intelligence is o rganized , a n d  s tra teg ies  for reach ing  a  solution a re  

form ulated. M odel fo rm ulation  is im pacted  by h u m a n  lim ita tions in  several 

w ays. For one, decision-m akers sim ply cannot consider a  very la rg e  num ber 

of in p u ts  a t  once (B en b asa t and  Taylor, 1986). M odel fo rm ula tion  (design) in  

complex problem  solv ing  is restric ted  by how m any  in p u ts  are  requ ired . 

C om putational cost (Sim on, 1977) m u s t also be considered  in  th e  form ulation  

of problem  solu tions. A  ra tio n a l problem  solving app roach  m y n o t be feasible 

because its  co m p u ta tio n a l cost is too h ig h  for a  h u m a n  decision-m aker.

B ias in  th e  fo rm ula tion  of problem  solving m odels (design) is  a 

significant problem  for h u m an  decision-m akers in  m an y  dom ains. T he very 

n a tu re  of expertise  is often  defined as a  p redisposition  to  certa in  

m ethodologies a n d  approaches in  so lu tion  fo rm ula tion  (P rie tu la  a n d  Simon, 

1989). A nother perspec tive  on th is  phenom enon is derived  from  P iag e t's  

(1974) model of lea rn in g . Form ulation  an d  app lica tion  o f Logico-M echanical
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S truc tu res  (knowledge s tru c tu res) m ay be influenced b y  b ias  a n d  are 

generally un ique to each  problem -solver (R am aprasad , 1986).

System atic  b ias in  problem  assessm en t and so lu tion  form ulation h as  

been observed by T versky  a n d  K ahnem an (1974). T hey  characterized  severa l 

specific b iases in  in te rp re ta tio n  and charac teriza tion  o f observed events as 

'rep resen ta tiveness problem s'. By m ischaracterizing  observations, decision 

m akers w ill ten d  to fo rm u la te  ineffective solutions to p rob lem s and  invalid  

models for reach ing  decisions in  fu tu re  cases. Specific rep resen ta tiveness  

problem s include illusions o f validity  and  m isconceptions of regression  

(assum ing re la tionsh ip s w hich  are no t rea lly  there). C learly , th e  design 

phase of decision-m aking is  strongly influenced by in d iv id u a l (hence 

unpredictable) factors. M any  of these factors are m is ta k e n  beliefs about the  

s ta te  of n a tu re  an d  society.

H u m an  decision m ak e rs  are m ost constrained  b y  th e ir  lim itations a t  

the  stage of choice in  decision-m aking. By th is  point in  th e  process, cognitive 

lim itations have a lready  im pacted  the  outcom e by re s tr ic tin g  the  num ber an d  

d iversity  of in p u ts  a n d  n a tu re  of decision m odels used. Beyond th a t, 

however, th e  act of choice i ts e lf  is im pacted by cognitive overload and bias. 

Simon's (1977) "Bounded R ationality" concept is fully ac tu a lized  in the  

exercise of choice. D ecision m akers, unable  to  consider a ll in p u ts  in  m ost re a l 

world contexts, de libera te ly  choose 'satisficing ' as a  goal r a th e r  th a n  

optimizing, to  ra tionalize  th e  self im posed restric tions in  p rio r stages.
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S atisfic ing  a s  a  process objective is ra tio n a l to th e  ex ten t th a t  

lim ita tions on in p u ts  a re  inform ed an d  purposeful, a n d  'satisfactory ' in  th e  

decision m ak ers  view  m atches the  o rgan ization 's defin ition . However, th e re  

is ano ther s ig n if ic a n t  influence on choice in  h u m a n  decision m akers. M ost 

behavioral sc ien tis ts  believe th a t  hum ans a re  capab le  o f purpose in  th e ir  

actions (Rychlak, 1979). Purposefulness in  decision m ak es process m odels 

very difficult to ju stify , since it is m ost difficult to  tru ly  know  one's th o u g h ts . 

T heorists can  a t  le a s t  include consideration o f pu rpose  in  th e ir  m odels by 

identifying som e com m on them es found in  o rg an iza tio n a l decision-m aking. 

The 'ra tiona l ac to r ' th em e credits decision m ak ers  w ith  acting  tow ard  

b e tte rm en t of th e ir  organization, while th e  'political' m odel assum es th a t  th e  

decision m ak er a c ts  in  h is own in te rest, w h e th e r th e  o rgan ization  is served  o r 

not (Thomas, 1988). B usiness costs associated  w ith  m an ag ers ' decisions 

being ta in ted  by  se lf  serv ing  m otives ('agency costs') a re  considered in  th e  

value m odel proposed  in  th is  chapter.

The foregoing is a very b rie f overview of th e  lim ita tio n s of h u m a n  

decision-m aking a n d  th e  po ten tia l for im pacting  decision quality . Som e of 

these  points re p re se n t m ajor lite ra tu re  s tream s. C erta in ly , some decision 

m akers a re  m ore sk illed  th a n  others. I t  h as  b een  posited  th a t  th e  very  

n a tu re  of expertise  is hav ing  w ider boundaries a n d  in te lligen tly  se lecting  

inpu ts th a t  a re  im p o rta n t to the  problem  dom ain  w here  th e  expertise  ex ists 

(P rie tu la  and  Sim on, 1989). However, the  no tion  th a t  h u m a n  decision­

m aking  is f ra u g h t w ith  shortcom ings and  b ias is w idely  recognized an d  is
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often cited  in  IS  re sea rch . T he next section w ill ex am in e  In form ation  

Technology a s  a  m itig a tin g  factor in  each  p rob lem  a re a  c ited  above.

Technology and the Decision M aking Process: W here DSS Fits In: 

A  com prehensive definition of D ecision S u p p o rt S ystem s m ust be 

p resen ted  in  o rd e r  to  su p p o rt models o f business v a lu e  b ased  on th e ir  use. 

Keen an d  Scott M orton  (1978) provide th e  follow ing g en e ra l definition: 

"D ecision su p p o rt system s couple th e  in te lle c tu a l 

resources o f in d iv id u a ls  w ith  th e  capab ilities  o f th e  com puter to 

im prove th e  q u a lity  o f decisions. I t  is a  com pu ter-based  support 

sy stem  for m an ag em en t decision m ak ers  w ho d e a l w ith  semi- 

s tru c tu re d  problem s."

E l-N ajdaw i a n d  S ty lianou  (1993) sum m arize  se v e ra l au tho rs ' view s on 

DSS w ith  th e  follow ing lis t  o f characteristics:

1. T h ey  a re  in terac tive , com puter b a sed  in fo rm atio n  system s

(IS)

2. T hey  a re  a im ed  a t  sem i-struc tu red  p rob lem s a t  th e  

m iddle- a n d  upper-m anagem ent levels

3. T hey  u tilize  m odels and/or analy tic  tech n iq u es  w ith  

in te rn a l  a n d  ex te rn a l da tabases.

4. T hey  em phasize  flexibility, effectiveness, a n d  adap tab ility
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In  add ition  to  th is  general definition, these  au th o rs  re la te  a n  often- 

cited  functional decom position of DSS softw are: D a ta , m odels, an d  

com m unications subsystem s.

The p reced ing  general definitions support a ttem p ts  to  app rop ria te ly  

position DSS w ith in  a  larger fram ew ork of IS types. Such p o s it io n in g  is done 

in  support o f b o th  th e  m atching  of benefits to  IS app lica tion  a n d  th e  fit of IS 

w ith  p a rticu la r p rob lem  types. G orry and  Scott-M orton ju x tap o se  th e  

business activ ity  classifications o f A nthony (1965) a n d  the  p rob lem  

classification of S im on (1978) to produce a ‘grid’ on w hich in fo rm ation  

technology sy s tem s can  be m eaningfully  placed. T h is rep re sen ta tio n , in  

conjunction w ith  D SS characterizations above, show s not on ly  th a t  D SS 'fits' 

in  certa in  decision m ak in g  areas of organizations, b u t also t h a t  those  a reas  

have been u n d er explo ited  w ith  respect to m an ag eria l use o f DSS:

Table 2.2

Degree of E xp lo ita tion  of DSS across T ask  Type a n d  Level o f C ontro l

M anagem ent 
Level/Task Type

O perational
Control

M anagem en t
Control

S tra teg ic
P la n n in g

S truc tu red Highly
Exploited

H ighly
Exploited

H igh ly
E xplo ited

Sem i-S tructu red M oderately
Exploited

M oderately
E xploited

M oderate ly
E xplo ited

U n stru c tu red M arginally
Exploited

M arginally
E xploited

M arg inally
E xplo ited

T heir a rtic le  is  a  foundation for m uch  of th e  la te r  w ork th a t  seeks to 

m eaningfully  classify  Inform ation Technology as to  th e  a re a s  o f
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O rganizational C ontrol it  serves and to m atch  In fo rm atio n  Technology type 

w ith in tended  purpose or strategic  orien tation  of th e  firm . These findings a re  

la te r  in teg ra ted  in to  a  model for m apping im p lem en ta tio n  o f DSS to expected 

organizational benefits.

The grid  used  ea rlie r  to sum m arize research  find ings on lim ita tions in  

hum an  in form ation  processing and decision m ak ing  can  now be used to 

sum m arize findings in  the usefulness of IT  in  m itig a tin g  those lim itations. 

Each general a rea  is review ed briefly in order to com plete a  w orking 

definition of DSS. The general characterization  of D SS as th e  in tersection  of 

Inform ation Technology and  decision m aking  is supported :

Table 2.3

Inform ation Technology Responses to L im ita tions of H u m an  Decision M aking

Cognitive Overload B ias
Intelligence
G athering

U ser in terface can prom pt for 
app rop ria te  inputs and ignore 
irre lev an t ones (El-Najdawi 
and  S tylianou, 1993)

Cost effective access to 
in fo rm ation  an d  tools 
(G urbaxan i an d  W hang, 
1991)

Design M ultip le pieces of inform ation 
can be combined in artificial 
rep resen ta tions (Simon,
1977, B enbasat and Tavlor, 
1982)

A bility  to derive decision 
ru les  from  d a ta  (M essier 
and  H ansen , 1988)

Choice System  restrictiveness 
(Silver, 1990)

D ecisional Guidance (Silver, 
1990)
V alue of S tru c tu re  (Simon, 
1977)

Decision Support System s are characterized  by  a  "d a ta  subsystem " 

which m ay be a p a r t  of the DSS itself (El-Najdawi a n d  S ty lianou, 1993) or a
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lin k  to d a ta  s to re s  w hich m ay be in te rn a l or e x te rn a l to  th e  firm  (P lenert, 

1996). S u ch  d irec t links m itigate  th e  tendency to s top  looking for in fo rm ation  

w hen  i t  is h a rd  to get (Tversky a n d  K ahnem an , 1974). Decision m akers a re  

th u s  su p p o rte d  by technology in  overcom ing th e ir  in h e re n t  lim ita tions in  

collecting su ffic ien t an d  necessary  in form ation  to  m ak e  a  sound judgm ent.

T he u se  of a rtifac ts  to rep re se n t large a m o u n ts  o f d a ta  and  to com bine 

d a ta  from  se v e ra l sources p reda tes m odern  com puters by  m any  years (Simon, 

1981, T ufte , 1983). However, since com puters w ith  g rap h ica l displays have 

becom e w ide ly  used, direct links from  d a ta  to re p re se n ta tio n s  have been  

m ade possib le , allow ing users pow erfu l tools for e x tra c tin g  knowledge from  

com plex d a ta  se ts  (B enbasat an d  Taylor, 1982). D ecision m akers b ias 

tow ards m odels w hich  are easy  to v isualize and  m odels w hich use in p u ts  

w hich  a re  e a sy  to ob ta in  is addressed  by  DSS's ab ility  to  store and  invoke 

decision m odels b ased  on experts ' knowledge or ru le s  derived  directly from  

d a ta  (K a tta n , A dam s and  Parks, 1993, Gill, 1996).

F ina lly , th e re  is the problem  o f m anagers m a k in g  decisions for reasons 

o th er th a t  p ro fit m axim ization  or o th e r  forms of u til i ty  to  th e  organization. 

T heir m o tiv a tio n s m ay  be sim ple se lf-in terest or (organizational) po litical 

ad v an cem en t (M arkus and  Robey, 1988). The costs to  th e  firm  of th is  sub- 

op tim al decision  m ak ing  by non-ow ners ("Agency Cost" - G urbaxani and  

W hang, 1991) m ay  be m itigated  by h av in g  ow ner's w ishes enforces th ro u g h  

decisional gu idelines im plem ented by  DSS. Silver (1991) addresses the  

'overload' p rob lem  a t  th e  point of choice by positing  'restric tiveness ' as  a  DSS
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charac teristic . D egree o f 'G uidance', an o th e r DSS p a ra m e te r , de term ines th e  

ex ten t to w hich  decision m ak ers  a re  influenced by  decision  suggestions m ade 

by  th e  system .

Expert Support Systems: A Marriage of Technologies:

'E xpert S ystem s' (ES) have a  research  base  a s  ro b u s t a s  Decision 

Support S ystem s. M uch  effort h as  been m ade to define E x p ert System s, 

e stab lish  gu idelines for th e ir  construction an d  im p lem en ta tion , and  s tu d y  

th e ir  im pact on  decisions from  bo th  indiv idual an d  o rg an iza tio n a l 

perspectives. In  m a n y  p rac tica l settings, th e re  is a n  in te rsec tio n  of th ese  two 

technologies. A ppropria te ly , severa l stud ies have b een  done to  estab lish  

boundaries b e tw een  D SS a n d  ES, as w ell a s  exp la in  overlapp ing  and  

com plem entary  functionalities.

E x p ert S ystem s a re  generally  defined as a  se t o f decision rules sto red  

in  a com puter (ru le  base) th a t  a ssists  'non-experts' in  m a k in g correct 

decisions in  th e  p rob lem  dom ain  of in te rest. Few  E x p e rt S ystem s are 

sufficiently ro b u s t to  be applicable to m ultip le  p rob lem  dom ains (Lenat an d  

F iegenbaum , 1991.) R ules m ay  be rep resen ted  in  a  n u m b er of form ats, b u t 

th e  m ost com m on is  a  chain  of "IF-THEN" ru les  th a t ,  w h e n  used  

appropria te ly , m im ic th e  problem  solving approach  a n d  th resh o ld  values 

used by a  dom ain  expert.

R ules u sed  to  construc t E xpert System s m ay  e ith e r  be solicited d irectly  

from dom ain  e x p e rts  or 'induced ' th rough  lea rn in g  a lg o rith m s w hich process

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



www.manaraa.com

34

p rio r cases w ith  know n outcom es (Weiss a n d  Kulickowski, 1991). E ith e r  

way, they  a re  generally  considered to be ap p ro p ria te  for solving re la tiv e ly  

s tru c tu red  problem s (Rubin, 1993). Some o f th e  m ost well know n E S  

applications have been  in  th e  dom ains of specific disease diagnosis, 

classification of p lan ts  w ith in  a  certa in  fam ily, an d  credit approval/den ial 

based  on financ ia l h isto ry  (Turban, 1993).

G iven th a t  DSS h as been  defined as p e rta in in g  to sem i-s tru c tu red  or 

u n stru c tu red  problem s, characterizing  th e  in te rsec tion  of ES an d  D SS is an  

in te res tin g  problem . Two separa te  a ttem p ts  to  reconcile these  differences 

have followed a  very  sim ilar approach. T u rb a n  a n d  W atkins (1986), w hile 

recognizing th e  differences betw een tra d itio n a l DSS and  ES definitions, 

proposed a n  in te g ra te d  m odel th a t  positioned ES as a  component o f DSS.

The re su lta n t sy stem  w as labeled an  "In te lligen t DSS" based on th e  

em bedding of know ledge w ith in  a  problem  solving m echanism . S uch  a  

system , th ey  concluded w ould not only com bine th e  benefits of ES a n d  D SS 

ta k e n  separa tely , b u t yield additional b enefits  due to synergies re su ltin g  

from  the com bination.

S im ilar conclusions w ere reached by Goul, H enderson and  Tonge 

(1992) in  th e ir  a tte m p t to position A rtificial In telligence (AI) as a  "..Reference 

Discipline for Decision Support System s R esearch". AI research  w as 

characterized  as fragm ented  and  lacking in  cum ulative  trad ition , w hile DSS 

research  w as m ore m atu re . DSS research  w as also more broadly grounded,
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w ith  ties to le a rn in g  theo ry  and  o rg an iza tio n a l lea rn in g  (ibid.). T hey  

proposed th a t  th e  reference base for DSS be expanded  to include AI, since:

"AI can  b ro ad en  DSS research  beyond its  o rig ina l focus on su p p o rtin g  

ra th e r  th a n  rep lac ing  h u m a n  decision m ak in g  by  selectively inco rp o ra tin g  

m achine-based expertise  in  order to deliver th e  p o ten tia l of DSS in  th e  

knowledge arena ."

I t is leg itim ate , therefore, to fram e th e  c u rre n t study  as D SS resea rch . 

I t  w ill build on D SS resea rch  trad ition , w hile recognizing the  un ique  

contribution  of E x p ert System s. T his app roach  is consisten t w ith  th e  

suggestion of B en jam in  an d  Scott-M orton (1988) th a t  inform ation  technology 

h a d  engendered  a  fo u rth  'e ra 1 of in s titu tio n a l research -the  knowledge e ra . 

T hey  observe: " . . .  expert system s allow us to  cap tu re  qualita tive  know ledge 

a n d  exploit it  w ith  new  form s of system s a rch itec tu re  [i.e. DSS]. G oul 

H enderson and  Tonge (1992) recognize th e  em ergence of th is  e ra  in  th e ir  

s ta te m e n t th a t  "F u tu re  DSS research  m u st reflect th e  rea lity  from  A I th a t  

m achine-based in te lligence has become a n  im p o rtan t aspect of com pu ter 

b ased  support for hum ans".

Business Value of IT / DSS: Im peratives for Continuing Study  

“Very little  is know n about th e  re la tio n s  betw een  inform ation 

s tru c tu re s  and  o th e r  in stitu tio n a l charac teristics , or how changing 

inform ation s tru c tu re s  affect the rise  an d  fall o f p a rticu la r  in s titu tio n s .” 

(Melody, 1987) R ela tionsh ips betw een In fo rm ation  Technology adop tion  a n d
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o rgan izational pe rfo rm ance  are still a  m a t te r  o f m uch  discourse a n d  d iscord  

in  the  M IS re se a rc h  com m unity. T here is l it t le  d isagreem ent, how ever in  th e  

im portance of d iscovery  new  value re la tio n sh ip s  in  a ll a reas  o f IT  adoption , 

including DSS. "D ecision m aking  re sea rch  ... h a s  focused m ore on  how  

decisions a re  m ad e  th a n  o n  how th ey  can  be  im proved" (Hoch an d  Schkade, 

1996).

S evera l w o rk s re la tin g  IT  and  corpora te  s tra teg y , notably  P o r te r

(1980), an d  R o ck art a n d  Scott M orton (1984), w ere  recognized by  B akos an d  

Treacy (1986) in  th e ir  call for in teg ra tio n  o f e x is tin g  fram ew orks a n d  

foundational m odel developm ent. T heir s tu d y  is  also a  response to  K een ’s

(1981) observation  th a t  fu n d am en ta l changes in  th e  n a tu re  of w ork  a n d  

o rgan izations due  to  advances in  In fo rm ation  Technology are  im m in en t. 

H istorically, th o u g h , IT /business value re se a rc h  h a s  been  found lack in g  in  

theore tically  g rounded , em pirically  te s ta b le  m odels (Bakos an d  T reacy , 1987, 

M ahm ood a n d  Soon, 1991). E arly  re sea rch  in  IT  success w as large ly  episodic 

an d  descriptive (DeLone an d  M cLean, 1992). V ery  little  w as accom plished  in  

th e  w ay of b road ly  u se fu l m easures of success or value.

Brynjolfsson (1993) coined the  p h ra se  “P roductiv ity  P aradox” in  h is 

review  of re se a rc h  d ea lin g  w ith  th e  re la tio n sh ip  be tw een  in v estm en t in  IT  

a n d  m easu rab le  b u s in e ss  resu lts . He an d  o th e rs  (Lovem an, 1988, B a ru a , e t 

al, 1991, S tra ssm a n , 1990) had  found in  e a r lie r  re sea rch  th a t  i t  w as v e ry  

difficult to show  a  positive  rela tionship  b e tw een  in v es tm en t in  IT  a n d  firm  

level financial perfo rm ance.
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Some others, however, h a d  been  able to show a t  le a s t a  w eak  linkage 

(Weill, 1990 H arris  and  K atz, 1991, Brynjolfsson a n d  H itt, 1993). T his 

a p p a re n t ‘paradox’ w as a ttr ib u te d  not to  a lack of an y  sign ifican t rela tionship  

be tw een  IT  and  business perform ance, b u t ra th e r  to a  lack  of appropria te  

g rounded value m easures an d  scales to  operationalize th o se  m easures. In  

sho rt, IT  and  business value re sea rch  w as said to  be su ffering  from  th e  use of 

‘b lu n t in s tru m en ts’ (Brynjolfsson an d  H itt, 1993).

Some recen t stud ies have m ade progress in  iden tify ing  useful 

m easu res  of IT  value. However, th e  au tho rs a lm ost u n iv ersa lly  cite th e  early  

developm ental stage of th is  category  of research  and  call for m ore grounded, 

te s tab le  models (M ahmood a n d  M ann, 1993, B rynjolfsson a n d  H itt, 1996, 

M itra  an d  Chaya, 1996). B roadly  understood financia l indices 

(“m acrofinancial im pact”-Dixon a n d  John , 1989) are  s till  seen  as desirable 

o u tp u t m easures.

Goul, H enderson  an d  Tonge (1992) characterize o rgan iza tiona l DSS 

resea rch  as "..representative  o f a n  em erging research  agenda". Several 

s tu d ies  have called specifically for m ore in  depth  investiga tion  in to  the  

im pact of adoption of DSS bo th  from  individual (Silver, 1991), and  

organ izational (P lenert, 1996) perspectives. Such system s a re  p a rticu la rly  

w orthy  of study  because of th e ir  ab ility  to leverage ind iv idua l decisions and 

know ledge to produce sign ifican t im pacts on o rgan izations - e ith e r positive or 

negative  (Turban, 1993). R apid  increases in  availab ility  of d a ta  (Dyche,

1999), complexities of rep re sen tin g  knowledge an d  choices m eaningfully
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(Sim on, 1990) an d  th e  d iversity  of com petitive forces (Porter, 1980) su ppo rt 

th e  need  for app ropria te  m odels to a id  in  selection  of decision analysis tools 

in  o rgan izational se ttings.

Value Research in  MIS: Past and Future Directions 

M easurem ent o f o rgan izational perform ance re la te d  to  Inform ation 

Technology im plem enta tion  is a  critical an d  challeng ing  issue (Mahmood an d  

M ann, 1993). S u b s ta n tia l research  issues include: U n it of analysis, in p u t 

a n d  criterion  variab les, a n d  re levan t fin d in g s  o r p rio r stud ies. H istorical 

approaches, th e ir s tre n g th s  and  lim ita t io n s , a n d  con tex tua l factors should  be 

review ed prior to bu ild ing  new  models or te s tin g  ex is ting  m odels and/or 

constructs in new contexts. Such a  review  a n d  im plications for new m odels 

a re  th e  focus of th is  section.

U nit of Analysis in  IS Research  

Selection of the  appropria te  u n it of an a ly sis  is c ritica l in  IT  research . 

T his choice will im pact appropria te  in p u t an d  o u tp u t variab les as well as 

m easu rem en t approaches (DeLone and  M cLean, 1992). M ost published 

review s of MIS resea rch  divide studies in to  tw o groups by u n it of analysis - 

Ind iv idua l and O rgan izational (DeLone and  M cLean, 1992, Fichm an, 1992). 

U sing  th e  departm en t or business function w ith in  a  la rg e r organization is 

less common. However, th e  m erit of doing so is h igh ligh ted  by observations 

in  p rio r o rganizational level value research  ab o u t th e  efficacy of using 

o rgan ization  level financia l m easures to m easu re  th e  re su lts  of an  IT
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im plem entation . S h a n k  a n d  G ovindarajan  (1992) p o in t o u t th a t  sim ple 

financial m easu res leave o u t stra teg ic  considerations, w hile  a  stra teg ic  

business o rien ta tio n  fram ew ork  (Porter) leaves o u t th e  financ ia l 

considerations.

P receden t for m ea su rin g  perform ance c rite r ia  in  only  one functional 

a rea  can  be found in  th e  Diffusion of Innovation  lite ra tu re . Cook, Johnston , 

an d  M cCutcheon (1992) m easu red  im p lem en ta tion  effectiveness a t  a  

"Decision M aking  U n it"  level w hich th ey  likened  to  a  functional departm en t. 

G atignon an d  R obertson  (1989) used th e  sa les d e p a rtm e n ts  of 125 large  US 

firm s for th e ir  su rv ey  of PC  technology adoption . T he u n it  o f analysis w as 

the  departm en t, a lth o u g h  b o th  o rgan izational a n d  in d iv id u a l decision-m aker 

characteristics w ere u sed  as m oderator v a riab les  in  th e ir  m odel.

Dependent Variables: Performance Criteria in  IS Value Models 

D eterm in a tio n  of a n  appropria te  o u tp u t variab le  for IS  research  is a  

critical issue, w hich h a s  been  debated a t  len g th  in  th e  l ite ra tu re  M any IS  

stud ies use 'successful im plem enta tion ' of som e new  technology as a  c riterion  

variable  (DeLone a n d  M cLean, 1992). Choosing bu sin ess  va lue  as a focus, 

however, m akes th e  ta s k  som ew hat m ore s tra ig h tfo rw ard . W hile bo th  d irect 

an d  ind irect m easu re s  of o rganizational perform ance have been  used, 

M ahm ood and  M an n  (1993) suggest th a t  d irec t m easu re s  a re  m ore desirable. 

Ind irect approaches typ ically  involve consum er a ttitu d e  (B reshnihan , 1986) 

or global o rg an iza tio n a l financial ra tio s  C ron a n d  Sobol, 1983). One w ell
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know n stu d y  u sed  s to ck  price of th e  firm  as a  p roxy  for IT  re la ted  business 

value (Dos S an tos e t  a l, 1993).

D irect m ea su re s  o f o rgan izational perfo rm ance involve some specific 

observations o f expenses, labo r u tihzation , in v en to ry  held , or ra tio s 

com prised of th e  foregoing. Lovem an (1988) m e a su re d  m a te ria ls  

expend itu res an d  p u rc h a se d  services. Scale econom ics w ere  used  as the  

o u tp u t variab le  by H a rr is  a n d  K atz  (1991). W eill (1992) u sed  the  n u m b er o f 

non-production em ployees p e r  m illion dollars in  sa le s  a s  a  m easure  of 

overhead. A  s ign ifican t s tu d y  in  the  bank ing  in d u s try  perform ed by A lpar 

a n d  Kim (1990) u sed  se v e ra l m easu res of b u siness volum e an d  cap ita l 

u tiliza tion  as in d ica to rs  o f o rgan izational perform ance.

Tying d irect o rg an iz a tio n a l benefits to a  p a r t ic u la r  IT  im p lem en ta tion  

is som etim es no t p rac ticab le . For exam ple, B aru a , K riebel, and  

M ukhopadhyay found  i t  n ecessa ry  to m easure  secondary  benefits of a n  IT  

re la te d  service given aw ay  free  to custom ers. T hey  m ea su re d  increases in  

account volum e an d  a sso c ia ted  revenues as a  re su lt  o f increased  q u a lity  of 

custom er service. In  th e  b a n k in g  sector, i t  w as found, severa l exam ples ex is t 

o f IT  re la ted  custom er b en efits  w hich a re  no t explicitly  p riced  or a re  not 

priced sufficiently to cover costs. A utom ated  T eller M ach ines (ATM’s) a re  

given as a n  exam ple.

Several IS  v a lue  s tu d ies  have used new co n stru c ts  o r new  aggregates 

of ex isting  m easu res a s  o u tp u t variables. S e th i a n d  K ing  (1994) proposed th e  

CAPITA construct (“C om petitive  A dvantage P rov ided  by  a n  In form ation
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Technology”). T his co n stru c t combined five d im ensions o f  com petitive 

advan tage  w hich w ere  iden tified  th rough  factor analysis. E ac h  of the  five 

could be u sed  independen tly  as an  ou tpu t m easu re  in  IS /  C om petitive 

A dvantage research . S h a n k  an d  G ovindarajan (1992) u se d  th e  “Strategic  

Cost M anagem ent” co n stru c t th a t  w as developed by m ea su rin g  costs a t 

several po in ts along th e  value chain  of p ap er goods.

The b an k in g  in d u s try  h as  its own specialized portfolio o f perform ance 

m easures for e s tim a tin g  th e  soundness a n d  v iability  of a  p a r tic u la r  

in stitu tion . T his portfolio  consists of the  following m easu res: C ap ita l 

Adequacy, A sset Q uality , M anagem ent Q uality , E arn in g s, a n d  L iquidity 

(Koch, 1995). K now n by  its  acronym  'CAMEL', th is  co n stru c t is appropriate  

for ra tin g  in s titu tio n a l perform ance as a whole; it  is too coarse  for m easuring  

a  single functional u n i t  w ith in  the  firm. In  order to m ea su re  th e  resu lts  of a  

technology th a t  im p acts  only one functional a re a  directly, c rite r ia  applicable 

to th a t function m u s t be used.

B anker and  K au fm an  (1991) used m ark e t sh a re  a n d  lo an  volume as 

th e ir  p rim ary  c rite ria  for m easuring  the  im pact of adop tion  of a n  IT  

innovation in  bank ing . In  th e ir  1995 study, Post, K agan  a n d  L au  suggest 

th a t  stra teg ic  b u sin ess  im pact be "...evaluated  in  te rm s o f vendors, buyers, 

com petitors (ex isting  a n d  potential), product offerings, a n d  th e  effect on 

underly ing  cost s tru c tu re s" . They fu rther point ou t th a t  "responses of o ther 

agents" [i.e. custom ers] a re  a n  im portan t consideration  in  gaug ing  the  

po ten tia l im pact of a  new  technology. In  bo th  cases, m a rk e t sh a re  of one
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functional a re a  (re ta il deposits) w as posited a s  a  m easure  of th e  business 

va lue  of the  technology.

A ssociated d irec t a n d  ind irect cost p e r u n it  o f ou tpu t, o r  overhead, is 

a lw ays a p rim ary  m easu re  of functional perform ance. In  m ortgage  lending, 

overhead  is com m only m easu red  as operating  expenses o f th e  len d in g  

function p e r loan  p roduced  (Portner, 1995). 'L oans serviced p e r  em ployee1 is 

an o th er approach to m ea su rin g  overhead (ibid). D ram atic  red u c tio n s  in  bo th  

m easures are  expected  as In form ation  Technology drives process 

re s tru c tu rin g  (M aselli, 1994).

Product q u a lity  in  m ortgage lending is m easu red  p red o m in an tly  by 

defau lt ra te . Selection  of loans th a t  will yield consisten t incom e u n til  

m a tu rity  w ill d e te rm in e  success or failure of th e  en te rp rise  (Koch, 1995). I t  

is appropria te  th a t  d e fa u lt ra te  be included in  a  lis t of o u tp u t v a ria b le s  in 

resea rch  m odels in v es tig a tin g  th e  value of IT  to  lenders. T rad itiona lly , 

h u m an  experts or p a n e ls  of experts  have m ade lend ing  decisions. Technology 

is allowing th is  'expertise ' to be m odeled in  com puter p rog ram s th a t  th en  

become available to  low er level operatives (Johnson  and  Berg, 1996).

In  the  c u rre n t study , o u tp u t variables can  be grouped in to  th re e  

p rim ary  areas, as su p p o rted  above: Productivity, efficiency a n d  qua lity . 

O perational m easu res  w ith in  each  of these a re a s  a re  show n in  th e  tab le  

below:
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Perform ance A re a O perationalized  M easu res
Production Percent increase  in  loan  volum e held  over 

12 m onths p rio r 
Cycle Time 
Dropout R ate

Efficiency Loan volume p e r employee 
O verhead cost p e r loan o rig in a ted  
Percentage of applications closed

Q uality Percent of o u ts tan d in g  loans overdue or 
not perform ing

Independent Variables in  IS Research  

The selection o f  in d ep en d en t variable(s) is sim ilarly  c ritica l in 

construction  of a m ean in g fu l s tu d y  in business value of IT. G ross in v es tm en t 

in  Inform ation  Technology has often been p resen ted  as a  m easu rem en t 

criterion. M itra  and  C h ay a  (1996) surveyed 400 firm s u sing  to ta l IT 

spending as th e ir  in d ep en d en t variable. T heir s tudy  w as s im ila r  in  ap p ro ach  

to w ork done by A lpar a n d  Kim (1990). Brynjolfsson and  H itt  (1996) in p u t IT  

spending into a p roduction  function in th e ir  effort to d em o n stra te  business 

va lue  of IT econom etricallv .

Ratios using  IT  ex p en d itu res  (both cap ita l ou tlay  and  opera tional) 

have  also been used a s  independen t variables. T u rner (1985) u sed  the  ra tio  

of IT  expense to to ta l expenses in  savings banks. H arris  an d  K atz  (1991) 

u sed  a sim ilar m easu re  in  th e ir  study  of in su rance  firm s. In  a  survey of
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m an u fac tu rin g  firm s conducted  by W eill (1988), the  ra tio  of IT  investm en t to  

to ta l  sa les w as used  a s  a n  independent variable.

Successful adop tion  of a  p a rticu la r technology h a s  been w idely used  in  

IS  research  - bo th  a s  a  dependent variab le  in  adoption/diffusion stud ies and  

a s  a n  independen t v a riab le  in  IT /business value stud ies. Both applications 

can  be in structive. D iffusion of innovation  studies position  level of adoption 

as a  criterion  variab le  a n d  look for factors th a t  explain  w hy some adopters 

a re  m ore 'successful' th a n  o thers (w ith success being defined as h igh  level of 

adoption).

F ichm an (1992) sum m arizes a  large  body of diffusion research . In  th is  

article , he po in ts ou t th e  difference in  approach  betw een ind iv idual level an d  

o rgan ization  level adop tion  studies. One such  difference is the need  for 

defin ition of diffusion 's tages ' w here adoption  is the  dependen t variab le . A n 

a lte rn a tiv e  to q u a lita tiv e ly  assessed  s tag es of adoption w as proposed by 

Zm ud (1984) in  his s tu d y  of influences on innovation. Zm ud gauged level of 

adoption  by how often  th e  innovation w as used  (from 'not used a t  a ll' to 

'usage is a n  e stab lish ed  s ta n d a rd ’.

U sing  th e  fea tu re s  o f a  various re la te d  technologies to classify them  

w as practiced  by H a ck a th o rn  and  K arim i (1988) and  G orry  an d  Scott M orton 

(1989). T h a t approach  is used  in  the  c u rre n t study. T h a t  approach is 

rep ea ted  in  the  c u rre n t study . Based on a  review  of in d u s try  technology 

review s (Portner, 1995, Lebowitz, 1996) a n d  vendors' p roduct lite ra tu re , the  

following four technologies an d  identify ing fea tu res a re  proposed:
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Technology Significant F ea tu re s
W ork Flow / Loan 
O rigination

C om puterized in p u t forms for app lican t d a ta  
P rom p ts to ask  for necessary  d a ta  
Perform s com putations such as paym en t am o u n t 
an d  am ortiza tion  tab les 
M anages / generates correspondence 
G enera tes 'to-do' lis ts  for lend ing  personnel 
G enera tes sum m aries of loans in  progress an d  
th e ir  s ta tu s
G enera tes m andated  governm ent reports 
M ain ta in s  or provides access to regu la tions

Use E lectronic 
verification

U ses E lectronic links (VAN or In te rn e t)  to 
com m unicate w ith  credit bu reaus 
U ses Electronic links (VAN or In te rn e t)  to 
com m unicate w ith  title  reg istries

O rig ination  D ecision 
Support

!1

G uidance in suggesting  specific p roducts to 
app lican ts
R isk charac teriza tion  of app lican t 
Accept / Refer decision
C om pare app lican t d a ta  aga in st lend ing  un it's  
in te rn a l rules, policies, and guidelines 
A bility  to be program m ed w ith  lend ing  un it 
policies
A ssess im pact of po ten tia l new loan  on lending 
u n it's  ex isting  loan  portfolio 
U ses a  ru le  base
E m u la te s  the decision of an experienced lending  
officer

U nderw riting  | E lectronic link  to U nderw riters ' scoring / 
Decision Support I decision models

The s tra teg ic  use  or purpose of an  IT investm ent as a  m itig a tin g  factor 

in  its success has b een  posited  by B arua, K riebel and M ukhopadhyay (1991), 

Post K agan an d  L au  (1995) an d  Reich an d  B enbasat (1996). Adam, F ahy  an d
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M urphy (1998) used "the ex ten t to w hich  th ey  organizations used  D SS for 

different decision s itu a tio n s"  as an  in p u t variab le  in th e ir  adop tion  study.

Two specific m ea su re m e n ts  were posited: 'DSS spread ' and  'DSS com plexity '. 

Svare (1995) u rges b a n k e rs  to "... s trive  to p u t the ir IT dollars w h ere  they  

will c reate  th e  m ost va lue- on their top b u sin ess  objectives.

A usefu l m odel for gauging  the  s tra te g ic  use of technological infusion  

into an  o rgan iza tion  w as proposed by V e n k a tram a n  (1994). He p roposed  th a t  

business tran sfo rm a tio n  experienced by organizations could be ch a rac te rized  

a t  five levels. E ach  successive level rep re se n ts  a  h igher degree of change an d  

po ten tia l for economic im pact. " the ran g e  of po ten tia l benefits in c reases 

from the firs t le v e l ... to th e  final level." (ibid.). V enkatram an 's  levels of 

tran sfo rm ation  can  be sum m arized  as follows:

Table 2.6

V enkatram an 's  Levels of T ransfo rm ation

Degree of T ran sfo rm atio n C haracteristics
Localized E xp lo itation S ta n d a rd  IT  applications deployed 

locally - no changes to process
In te rn a l In teg ra tio n T echnical in terconnectiv ity  and  

in te roperab ility . Process 
in terdependence

B usiness Process R edesign F u n d a m en ta l res tru c tu rin g  of 
process as a  resu lt of IT  adoption

B usiness N etw ork  R edesign R earran g in g  value chain  - 
re s tru c tu r in g  p a rtnersh ip s

B usiness Scope R edefin ition C hang ing  the  fundam enta l m ission  
of th e  en terp rise .
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Following th e  exam ple o f A dam  e t al, th e  'level of tran sfo rm ation ' is 

th e  grounding construc t for m odera ting  v a riab le  in  th e  cu rren t study . W hile 

V en k a tram an 's  stage  m odel w as orig inally  posed  as a n  'a fte r th e  fact' scale o f 

business im pact, i t  is being u sed  here  as a n  in d ica to r of th e  degree of 

business  tran sfo rm atio n  th a t  adop ters in te n d  to  achieve by adopting  the  

technology in  question . T his use  is expected to  have a  powerfiil m odera ting  

effect betw een adoption  an d  m easu rab le  re su lts , especially in  th e  two 

Decision S upport (ES) tools. V e n k a tram an 's  levels of tran sfo rm ation  w ill also 

serve  as an  o rgan iz ing  fram ew ork  for th e  rev iew  of p rio r value resea rch  in  

th e  following section.

Foundations of Value: Research Findings in Value of IT

A cen tra l te n e t  of an y  th eo ry  link ing  In fo rm ation  Technology and  

o rgan iza tional perform ance is th a t  a ll o rgan iza tions are  fundam en ta lly  

in form ation  processing  en te rp rises  (T ushm an  a n d  N adler, 1977,O rlikow ski 

a n d  Robey, 1991). Econom ists w a rn  th a t  o rg an iza tio n a l th eo ris ts  w ill ignore 

th e  inform ation  d im ension  of o rgan izations “a t  th e ir  peril” (Melody, 1987). 

T heory  based IT /o rgan izational perform ance m odels are  largely  rooted in  th is  

perspective.

A sym m etrical d istribu tion , d ifferen tia l d issem ination , velocity, and  

concentration, of in form ation  a re  a ll po ten tia lly  re la te d  to organ izational 

perform ance. In fo rm ation  of p riv a te  value is  n o t im m ediately  and  

un iversally  availab le  to th e  W orld, both  by in h e re n t lack of efficiency of
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t ra n s fe r  m echanism s and  by  design. W hen organizations have d ifferential 

access to valuable inform ation, th e y  w ill exploit it, a n d  use  inform ation 

technology to lim it an d  d issem ination  tow ard  its  own ends (Melody, 1987, 

M ilgrom  and  Roberts, 1987).

Inform ation  Technology a n d  i ts  relationship  to velocity of inform ation 

a re  of p a rticu la r concern in  bu ild ing  organizational perform ance models. IT, 

th ro u g h  its  ab ility  to accelerate a n d  d irect the  tran sfe r o f inform ation, can 

tim e-com press th e  value add ing  process in  the creation  o f a  good or service 

(H ess and  K em erer, 1994). Im prov ing  th e  th roughpu t o f any  productive 

process will re su lt in  g rea te r a sse t u tiliza tion  and  th u s  enhanced  firm  

perform ance. Im proved asse t u tiliza tio n  has been p osited  as a n  offset to 

d im in ished  barg a in in g  power w h en  firm s use IT to co-ordinate th e ir  activities 

in  “v irtu a l h ierarch ies”. (Clem ons a n d  Row 1991)

Com puter storage h as exceptional capacity to concen tra te  valuable 

in form ation  as collective o rgan iza tional memory. O rgan iza tional m em ory 

fac ilita tes productive m anagem en t activ ities such as perform ance m onitoring 

a n d  adap ta tion  (H uber, 1991). A d ap tab ility  is possibly th e  m ost key  elem ent 

in  o rgan izational perform ance over tim e. Technology b ased  organ izational 

m em ory s tru c tu re s  a re  so im p o rtan t to success th a t  som e see inform ation 

a rch itec tu re  as th e  key com ponent of o rganizational design. (Allen and  

Boynton, 1991)

Viewing in form ation  as a  v ita l  organizational resource w hich contains 

va lue  and  m ay be profitably explo ited  is also useful in  th e  form ation  of
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grounded, testab le  m odels. K im brough and  M oore (1992) describe the  

function  o f organ izations as processing “in fo rm ation  even ts”. T hey propose 

th a t  ad o p te rs  of s tan d ard ized  IT  functionalities by  w ay  of scale economies 

and  specialization  w ill gain ce rta in  benefits. I t  is  w idely h e ld  th a t  the  value  

held in  in form ation  a n d  expertise (often c ap tu red  in  com puter inform ation  

system s) a re  under-recognized as corporate  a sse ts  (Keen, 1981). 

‘O perationalizing’ th ese  assets to th e  m axim um  benefit of th e  firm  is la rge ly  

dependen t on con tex tual factors re la tin g  to th e  in d u s try  th e  firm  opera tes in  

(Sam pler a n d  Short, 1994). W hen u sed  p roperly  (recognizing th e  con tex tual 

forces) IT  can  radically  a lte r  the  firm ’s ab ility  to  exploit in fo rm ation  a n d  

expertise .

Levels o f Business Transformation as an  O rganizing Framework: 

As referenced in  a  prior section, V en k a tram an 's  (1994) five levels of 

business tran sfo rm a tio n  will serve as a n  o rgan iz ing  fram ew ork  for the  

following review  of p rio r research  re la tin g  adop tion  of in fo rm ation  technology 

to b u sin ess  / o rgan izational perform ance. A t each  level, sign ifican t resea rch  

th a t  su p p o rts  linkages betw een IT  a n d  value is b riefly  review ed tow ard  the  

construction  of a m odel an d  set of te s tab le  hypo theses re la tin g  to the  c u rre n t 

context o f A utom ated  Decision S upport System s in  m ortgage lending.

Localized. Exploitation: IT and M anagerial Effectiveness

W hile num erous researchers have  defined success o f a  localized system  

as w h e th e r  or not people use it (Adams, N elson a n d  Todd, 1992, F ichm an a n d
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K em erer, 1993), i t  m u s t  be clearly  recognized t h a t  th is  approach  is  n o t th e  

sam e as m easu rin g  th e  business va lue  of the  im p lem en ta tio n . I t  is n ecessa ry  

b u t  not sufficient t h a t  a  technology actually  be u sed  for benefits to  accrue  to 

th e  adopter. M e asu rem en t s tra te g ie s  for local level o f benefit m u s t involve 

some c rite ria  th a t  is  reducib le  to dollars (labor hou rs, m a te r ia l w astage , 

hold ing  cost..).

Localized ex p lo ita tio n  h as  b een  typically a sso c ia ted  w ith  “back  office” 

applications, such  a s  pay ro ll o r accounts receivable (S am pler and  Short,

1994). Such pro jec ts  m ay  y ield  som e m easurab le  sav in g s  in  labor a n d  

overhead. In  fact, w h e n  ta k e n  alone, dollar benefits  from  localized 

applications are  re la tiv e ly  easy  to m easu re  (Gleit, 1997).

By definition, localized exp lo itation  does no t im p ac t basic business  

processes in  th e  a re a s  w here  i t  is adopted  (V enkatram an , 1994). H ow ever, 

s im ila r technologies m ay  be explo ited  locally by  one a d o p te r and  u sed  by  

a n o th e r as a technolog ical 'enab ler' to  fundam en ta lly  a l te r  a  process 

(D avenport, 1993). F o r th is  reason , it  is im practica l to  iden tify  a  technology 

w ith  a  specific level o f process innovation. R ather, th e  technology in  th e  

context of th e  w ay  i t  is u sed  should  be pegged to a  leve l o f innovation  u n d e r  

V en k a tram an 's  fram ew ork . A t le a s t one research  effo rt (Zmud, B oynton a n d  

Jacobs, 1987) h a s  b e en  d irec ted  a t  discovering to w a rd  w h a t level of b u sin ess  

advan tage  various a d o p te rs  use a  technology.

W hen a  technology is exploited  locally, i ts  b en efits  a re  confined to  th e  

d ep artm en t w here  i t  is adopted . T raditionally , 'S ystem  Islands ' have  sp ru n g
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up in  o rgan iza tions to  im prove operational efficiency in  th e  a re a s  of: Physical 

assets, f inancial resources, an d  people (T apscott an d  Caston, 1993). Savings 

in  each of th ese  a re a s  c an  be m easured  in  a  stra igh tfo rw ard  m anner. A  

research  tra d itio n  h as  been  estab lished  w hereby  benefits a re  m easu red  a t 

each po in t in  a  'value ch a in 1 locally, even th o u g h  th e  to ta l im pact of a  

technology is th e  com plete res tru c tu rin g  o f a  business process 

(M ukhopadhyay, K ekre, an d  K alathur, 1995, S h an k  and  G ovindarajan,

1992).

M easu ring  th e  benefits of localized exp lo ita tion  or IT  directly  is  not 

alw ays feasible. W est a n d  C ourtney (1993) s ta te  "...the  o u tp u t of an  

inform ation sy stem  is no t usually  a good or p roduct w ith  a value estab lished  

in  a m arke t. In s te ad , inform ation is a  com plem entary  good w ith  respect to 

productive processes. I t  h a s  no value except as realized  th ro u g h  the 

m an ipu lation  of o th e r  resources."

The value o f a n  inform ation system , th en , is m easurab le  as 

im provem ents in  o pera tiona l efficiency by v irtu e  of b e tte r m anagem en t 

decisions. G iven superio r (in tim eliness, richness, and  quality) inform ation, 

o rgan izational decision-m akers should m ake m ore economically sound 

decisions, lead ing  to  enhanced  o rgan izational perform ance. T his linkage is 

pa rticu larly  re le v a n t to th e  m easurem ent o f IT  value, given th a t  m anagers 

consum e 64% of th e  typ ica l IT  budget w hile accounting for only 31% of to ta l 

costs (S trassm an , 1990).
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Some resea rch e rs  (M itra and  Chaya, 1996) posit a  sim ilar perspective, 

th a t  M anageria l In fo rm ation  and Control is th e  p rim a ry  source of benefit 

from In fo rm ation  Technology. This observation  is m ade in  response to 

o thers who have found  little  evidence of d irect labo r sav ings (Brynjolfsson,

1993) w hile find ing  low er to ta l costs for a  given level of business (H arris a n d  

Katz, 1991). M a n ag e ria l control is seen  as re su ltin g  in  lower overall costs 

due to m ore efficient o rganization  of w ork an d  use  of labor tow ard  ta sk s  th a t  

a re  of m ore benefit to  th e  firm . G urbaxani a n d  W hang  (1991) explicitly labe l 

cost of sub-op tim al m an ag eria l decisions due to  lack  of re lev an t in fo rm ation  

as “decision in fo rm ation  costs”.

M anagers’ ab ility  to utilize Inform ation Technology should no t be 

tak en  for g ran ted . I t  w as found in  one study  (Daft, L engel and  Trevino,

1987) th a t  m an ag ers  who are  more able recognize th e  value  of rich m edia  for 

in te rp re tin g  am biguous m essages perform  b e tte r  th a n  those who do not.

This observation  suggests th a t  the re la tionsh ip  be tw een  adoption of 

(electronic) m an a g e ria l decision tools and  o rg an iza tio n a l perform ance is n o t 

necessarily  a  sim ple one. K raem er et a l (1993) iden tified  two specific ty p es of 

public sector m an g ers  — the  Knowledge executive a n d  th e  CBI consum er. 

Knowledge executives, th ey  proposed, w ere those m an ag ers  who could use  

Inform ation Technology as a  v ita l resource, e x tra c tin g  valuable in fo rm ation  

in  novel w ays.

T em porality  of inform ation is a  key e lem en t is de term in ing  its  va lue  a t  

both ind iv idual a n d  o rganizational levels. L inkage be tw een  tem porality  o f
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m anagem en t in fo rm ation  a n d  m anagem en t effectiveness h a s  b een  suggested  

in  severa l stud ies. A riav  (1992) for exam ple, proposed t h a t  tem p o ra lity  of 

m anagem en t in fo rm ation  is a  critical e lem ent in  sy stem  design. C lem ent a n d  

Gotlieb (1987) found t h a t  IT  im proved m an ag eria l con tro l b y  d im in ish ing  th e  

tim e  needed to process ce rta in  tran sac tions. A  sign ifican t b u t  n o t yet 

a tta in e d  goal for th e  design  of Inform ation  System s is  th e  fac ilita tio n  of 

“A nything, A nytim e, A nyw here” com m unications (K im brough a n d  Moore,

1992).

H uber (1982), h a d  e a rlie r  identified m essage de lay  a s  a n  im p o rtan t 

d e te rm inant  of IS  perform ance. H is study  found th a t  m essage  delay  in  

In fo rm ation  System s is  re la te d  bo th  to in ten tio n a l de lay  of ‘u n im p o rta n t’ 

m essages an d  to u n in te n tio n a l delay  re la ted  to  ‘w orkload  o f th e  sending  u n it’ 

a n d  ‘num ber of se q u en tia l links in  the  com m unication ch a in  connecting the  

receiver to th e  m essage source’. The im plication of th e se  find ings to  IT  value  

m odels is th a t  tem p o ra lity  of inform ation  is a  key e lem en t in  how  IT  im pacts 

th e  value of in fo rm ation  to m anagers and  hence th e  va lue  o f IT  to  the  

organization .

A  s ig n if ic a n t  d e te rm in a n t of the business value m a n a g e rs  a re  able to  

e x tra c t from events a n d  d a ta  is th e  level a t  w hich d a ta  can  be analyzed. 

S tuchfield  an d  W eber (1992), a n d  Clemons an d  W eber (1994) de te rm ined  

th a t  the  ability  to analyze  custom er rela tionsh ips ind iv idua lly  (as a  re su lt of 

In fo rm ation  Technology) led  to  im proved p rofitab ility  o f th e  firm .

“G ran u la rity  of A nalysis” a s  a  benefit of IT  w as also no ted  b y  Post, K agan
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a n d  L au (1995). T h e ir  s tu d y  o f ban k s found th a t  IT  allowed in d iv id u a l loans 

to  be m onitored m u ch  m ore effectively.

IT and Internal Integration: Economies o f Scale

In form ation  Technology im plem entations th a t  sp an  m ultip le  ‘is la n d s’ 

can  be described a s  in te rn a l in teg ra tio n  applications. W hile it  is d ifficu lt to 

sep a ra te  in te rn a l in te g ra tio n  a n d  process redesign  in  practice, som e efforts 

have  been  m ade to  qu an tify  th e  benefits accru ing  from  d a ta  in teg ra tio n , th a t  

is, m erging  d a ta  from  d ifferen t p a r ts  of a n  e n te rp rise  in to  a single 

a rch itec tu re .

In fo rm ation  Technology driven  in teg ra tion ’s im pact on b u sin ess  value 

is often  explained  by  w ay of scale economies. W hile differing th eo ries  on  

exactly  how IT  im pacts o p tim a l o rganizational size can  be found, th e re  is 

genera l ag reem en t th a t  m anagers , th rough  IT, can  oversee a  h igher volum e 

o f tran sac tions, a n d  co-ordinate th e  u tilization  of a  g rea te r num ber o f 

resources. M elody (1987) p roposed th a t  only th e  la rg e s t tran s -n a tio n a l 

com panies have access to In fo rm ation  Technology, enab ling  th em  to explo it 

local opportun ities globally a n d  benefit from scale economies. Brynjolfsson, 

e t a l (1994) found a  negative  re la tionsh ip  betw een  IT  investm en t a n d  firm  

size, using  d a ta  from  US com panies. They suggested  th a t, w hen e x te rn a l 

coordination costs sh rin k  fa s te r  th a n  in te rn a l coord ination  costs a n d  

production  costs, average  firm  size will decrease.
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B enjam in  a n d  W igand (1995) cite a  w idely  he ld  tene t of IT  economics, 

w hich is th a t  IT  m ay  lead  to increased  com petition an d  lower p rofit m arg in s 

am ong com petitors b u t, a t  the sam e tim e, w ill allow g rea ter volum e.

Clemons, Reddi a n d  Row (1993) h a d  identified  th is  tre n d  as a  “move to  th e  

m iddle”. L ow ering in te rn a l and  ex te rn a l coord ination  costs should  lead  to 

g rea te r u tiliza tio n  of specialized o rgan iza tional asse ts , while sh ifting  less 

profitable or m anageab le  processes to o ther agencies.

Several fou n d atio n a l constructs re la te d  to  scale economy are  review ed 

by W est (1994) in  h is  s tu d y  of inform ation sy stem  costs. In  th e  con tex t of 

production organ izations, it  can be in ferred  th a t  IT  serves as a  m odera ting  

force betw een each  construct an d  realized  econom ies of scale. W est cites, 

am ong o ther th in g s , a  “public good” p roperty  o f inform ation system s, whose 

only cost is th e  in it ia l  im plem entation . A n exam ple m ight be th e  access to 

v ita l production a n d  efficiency s ta tis tics  w hich  have ongoing m an ag em en t 

value.

The benefits  of labor specialization (Sm ith, 1937) and  th e  m itig a tin g  

force of In fo rm ation  Technology thereon  are  subjects of m ajor in te re s t to  the  

IT  research  com m unity . Specialization is ac tu a lly  less critical w ith  th e  quick 

access to in fo rm ation  facilitated  by  IT. This leads to im proved use of labor, 

even w hen the  o rgan iza tion  is sm all (Brynjolfsson e t al, 1994).

Full em ploym ent of capital an d  th ereb y  its  cost can be im pacted  by  

em ploym ent of IT  in  a  productive organization . Inefficiencies caused  by  m is­

m atched cap ita l a sse ts  a re  costly. The full cost of a  piece of equ ipm en t m u st
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be am ortized  over u n its  of ou tpu t even  if  th e  eq u ip m en t is underu tilized . O n 

th e  o th er hand , b u y in g  m ore u n its  of sm a lle r  capac ity  each is u su a lly  less 

efficient. IT’s a b ility  to  reduce in te rn a l a n d  e x te rn a l coordination costs 

(Clemons, Reddi, a n d  Row, 1993) can  lead  to  m ore com plete u tiliza tio n  of 

ex is tin g  eq u ip m en t a n d  th e  re tirem en t of u n d e ru tiliz ed  cap ita l a sse ts .

Finally, W est cites the  ability  to a d a p t to ran d o m  deviations a s  a  

com ponent of scale econom y. As o u tp u t volum e in  a  production o rgan ization  

increases, in v en to ry  a n d  capacity  reserves n eed ed  to m eet unexpected  

dem ands do no t u su a lly  rise  com m ensurately . T he use  of In fo rm ation  

Technology can  su b s ti tu te  for volum e in c rease  a s  a n  o rgan izational response 

to  varia tions in  d e m a n d  (W est an d  C ourtney , 1993)

G iven the  S cale  Economy / IT  re la tio n sh ip s  c ited  above, it  is c lear th a t  

no un iversa l positive re la tionsh ip  betw een  IT  a n d  o rgan iza tional size can  be 

va lida ted . Post, K a g a n  an d  L au  (1995) have, how ever, found some evidence 

o f such  a  re la tio n sh ip  in  th e  h a n k in g  in d u stry , a lth o u g h  the  p a ra m e te rs  of 

th e  re la tionsh ip  ch an g e  over tim e. T heir s tu d y  concluded th a t  sm all b a n k s  

w ere less likely to ad o p t innovative IT  due to  th e  lack  of ab ility  to  am ortize  it  

over a  large volum e of business. As th e  cost o f th e  technology declines 

however, the  sm a lle r  firm s will adopt.

The im p lica tions of these  prio r re sea rch  find ings for IT /business value 

m odel build ing  th e n , a re :

1. In fo rm a tio n  Technology is a  m itig a tin g  factor in  th e

re la tio n sh ip  betw een firm  size a n d  efficient u tiliza tion  of
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assets. T h a t is, firm s th a t  em ploy  IT  a re  expected to 

report m ore production p e r u n i t  o f c ap ita l or h u m a n  

assets.

2. L arger firm s will rep o rt a  g re a te r  reduction  in  p e r-u n it o f 

production  cost due to ad op tion  o f a  p a rticu la r technology 

th a n  w ill sm aller firm s.

3. Sm aller firm s are  slow er to ad o p t a  p a rticu la r technology 

th a n  la rg e r  firms, a ll o th er fac to rs  be ing  equal.

Information Technology and B usiness Process

The m agnitude  of tangib le  benefits  perceived  as being re la te d  to  

technology driven B usiness Process R eeng ineering  (BPR) have m ade  th is  

topic a  m ajor focal p o in t of IS research . A  b u sin ess  processes is a  "specific 

o rd e rin g  of w ork ac tiv ities across tim e a n d  place" (D avenport, 1993). 

T herefore , business process reeng ineering  is  th e  reordering, au g m en ta tio n , or 

in te g ra tio n  of activ ities, tow ard  som e goal (H am m er an d  Champy, 1993). 

In fo rm atio n  Technology driven reen g in ee rin g  can  be viewed as a  recu rsive , 

synerg istic  rela tionsh ip  betw een th e  rap id ly  expand ing  capabilities o f IT  an d  

th e  o rgan ization 's ab ility  to utilize th em  to  re s tru c tu re  core business 

p rocesses such th a t  th e y  achieve d ram a tic  im provem en ts in efficiency 

(D avenport and  Short, 1990).

By definition, B PR  involves com pletely  re s tru c tu rin g  th e  process, no t 

ju s t  au to m atin g  or s tream lin in g  it. A chieving  th is  r e s u l t "... can n o t be
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p lan n e d  m eticulously a n d  accom plished in  sm all, cau tious steps. I t ’s a n  a ll  or 

n o th in g  proposition w ith  a n  u n ce rta in  result" (H am m er, 1990). O nly by 

rebu ild ing  a business process rad ically  can the  m axim um  benefit o f a  new, 

innovative inform ation re la te d  technology be realized . T his is w h a t m akes 

B PR  such  a critical e lem en t in  business value of IT  stud ies. M easu rem en t of 

th e  o rgan izational im pact of adoption  of some innovation  in  IT canno t ignore 

B PR  as a  contextual issue or m oderator variable (S toddard  and  Ja rv en p a a ,

1995).

Foundations of business value re la ted  to IT  driven  BPR have been  

s tu d ied  in  depth. The fu n d am en ta l inefficiency o f th e  hierarchical 

m an ag em en t m odel has b een  cited  as both a  d riv ing  force behind an d  a 

source of value re la ted  to B PR  (Tapscott and  C aston, 1993). A slightly  

d ifferen t perspective is th a t  m anufactu ring  assem bly  line approaches to ill 

s tru c tu re d  processes is b u rd en ed  w ith  excessive slack  tim e caused by  passin g  

th e  w ork  from one processing  po in t to the nex t a n d  finding  it w hen a n  

unexpected  request occurs (D avenport and  N ohira, 1994). U nder such  

conditions, using  IT  to allow  th e  w ork to stay  w ith  one person  u n til 

com pletion, an d  giving th a t  person  a ll the tools to  com plete the w ork w ill 

y ield  d ram atic  im provem ents in  throughput.

Less tangible b u t som e au th o rs  feel, very im p o rtan t consequences of 

reeng ineering  business processes a re  enhanced sense  o f'ow nersh ip ' by the  

persons perform ing ta sk s  (Foster an d  Flynn, 1984, D avenport and  N ohira, 

1994). Such feelings of ow nership  m ay engender com m ensurate
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im provem ents in  ta s k  com pletion ra te  a n d  a tten tio n  to  custom er sa tisfaction . 

W hile these benefits a re  less sim ple to  m easu re , they  can  be gauged to  some 

degree by self rep o rt of personal sa tisfac tion  an d  by custom er sa tis fac tio n  

feedback.

Two m ajor questions arise w hen  in te g ra tin g  B PR in to  IT /B usiness 

V alue Models: (1) W as th e  reeng ineering  pro ject successful - th a t  is, d id  w as 

th e  im plem entation  p la n  successfully ca rried  out? and  (2) W as th e  p ro ject 

effective - th a t  is, w h a t level of o rgan iza tional perform ance im provem ent was 

observed? The difference betw een th ese  two c rite ria  a n d  approaches to  

m easu ring  them  m u st be clearly specified w hen  build ing a  resea rch  m odel. 

M any research  efforts have  focused on fac to rs leading to successful B PR  

im plem enta tion  (Grover, e t  al, 1995, H all, R osenthal an d  W ade, 1993, Tyre 

an d  Orlikowski, 1993), b u t  i t  is the  successful com pletion of the  

im plem entation, no t th e  process, w hich is  of in te re s t w hen  u sing  B PR  as  an  

independent variab le  or a  m oderator v a riab le  (V enkatram an, 1994).

One approach to m easu ring  successful im plem enta tion  of a 

reengineering  project h a s  been  to m easu re  th e  angu lar difference b e tw een  a 

"S tra tegy  Espoused" vector and  a  "S tra teg y  in  Use" vector (Clemons,

T hatcher and  Row, 1995). D ata  needed to  describe the  respective vectors are 

collected th rough  questionnaires. A no ther approach  to m easu rin g  adoption  

of innovation is to im ply  th a t  if an  o rgan iza tion  has acqu ired  a  technology 

th a t , in  itse lf req u ires  process redesign, th e n  the  redesign  h a s  been  

im plem ented  (F ichm an an d  Kem erer, 1993). Finally, one could sim ply  a sk
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responden ts if  th ey  h ave  successfully redesigned  key  processes in  conjunction  

w ith  th e  adoption  of a  p a rticu la r technology.

Once a  successful im p lem en ta tio n  h a s  been  determ ined , level o f benefit 

yielded becom es of p rim a ry  in te re s t. I t  is  of g rea t im portance to  p lace th e  

reeng ineering  process in  context to  de te rm ine  its  po ten tia l a n d  a c tu a l 

o rgan izational im pact. One s tu d y  (S am pler a n d  Short, 1994) p laces pro jects 

in  a tw o-dim ensional (4 cell) grid  ju x tap o sin g  "inform ation h a lf  life" (h igh  a n d  

low) and  "expertise half-life" (high a n d  low). According to th is  theory , 

successful o rg an iza tio n a l change a n d  su s ta in e d  o rgan izational benefits  a re  

m ore likely w hen  IT  c a n  be used  to  enhance  th e  value of th e  in fo rm ation  an d  

expertise a sse ts  th a t  a n  o rgan iza tion  possesses.

According to S am pler and  S hort, w hen  inform ation  half-life in  a  

p a rticu la r in d u stry  is short, th en  u s in g  IT  to  speed th e  flow of in fo rm ation  

th rough  the  o rgan iza tion  will im prove com petitiveness an d  business 

perform ance. F in an c ia l services a n d  consum er re ta iling  a re  g iven as 

exam ples of in d u strie s  w ith  sh o rt in fo rm atio n  half-life. In  bank ing , th is  can  

be exem plified by th e  volatility  of in te re s t  ra te s , exchange ra te s  an d  o th e r 

p a ram ete rs  of com m erce in  financia l in s tru m e n ts . U sing IT  to reen g in eer 

decision-m aking processes in  financ ia l in s titu tio n s  can  reasonab ly  be 

expected to have  positive im pacts on  b u sin ess  u n it perform ance.

A foundational concept for lin k in g  IT /B PR  projects w ith  o rg an iza tio n a l 

perform ance is T ran sac tio n  Cost Econom ics (TCE). T ransaction  costs a re  

incu rred  w henever in fo rm ation  m u s t be p assed  from  one o rg an iza tio n a l u n it
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(actor) to an o th e r. In  th e  passing  o f inform ation, tim e  a n d  o th e r resources 

m u st be consum ed  (W illiamson, 1994). A dditionally , th e  qua lity  of the  

in form ation  d eg rades as i t  is passed  from  one acto r to  an o th e r. T ransaction  

cost th eo ry  posits th a t  organizations ex ist p rim arily  to  reduce tran sac tio n  

costs am ong econom ic actors (Klein, C raw ford a n d  A lchian, 1978).

In  ad d itio n  to  explicit costs associated  w ith  in fo rm ation  tran sfe r 

(transactions), one s tu d y  proposes th a t  tran sac tio n  r isk  ex ists w hen 

in form ation  is p a sse d  betw een actors who are  in  econom ic or political 

com petition (C lem ons an d  Row, 1992). The possib ility  th a t  opportunistic  

behavior w ill occur is th e  source of th is  risk . L egal co n trac tin g  can reduce 

the  r isk  of opportun ism  som ewhat, b u t not e lim ina te  it.

In fo rm ation  Technology can m itigate  tra n sa c tio n  costs in  th ree  ways. 

F irst, it  can  d im in ish  the  cost of tran sfe r of in fo rm ation  sim ply by m aking  it 

m ore efficient (Goodhue, Wybo and  K irsch, 1992). Secondly, IT  can lead  to 

changes in  b u sin ess  processes th a t  have th e  effect o f p u sh in g  decision­

m aking  a u th o rity  dow nw ard (G urbaxani and  W hang, 1991). Removing 

h iera rch ica l con tro l of decision m aking a u th o rity  can  re su lt bo th  from 

em bedding b u sin ess  ru les in  technology availab le  to  low er level w orkers and  

from re s tru c tu r in g  th e  organization itself. F inally , IT  can  im pact tran sac tio n  

risk  by im proving m onitoring  and  control of in fo rm ation  tran sac tions by a ll 

concerned p a rtie s  (Clem ons and Row, 1992).

Agency C ost T heory (Alchian an d  D em setz, 1972) is also re levan t to 

business value of IT  research . Agency Cost posits t h a t  w hen  actors no t in  a

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



www.manaraa.com

62

position of economic ow nership  of th e  en te rp rise  execute decisions re la tin g  to 

o rgan izational m ission, those decisions w ill no t alw ays be m ade in  th e  b est 

economic in te re s t of th e  organization. Inform ation  Technology h a s  th e  

po ten tia l to d im inish  agency cost by (1) enab ling  a  re s tru c tu rin g  o f th e  

o rgan ization  w hereby few er levels of subord inates a re  requ ired  to  m ake  

decisions a n d  im plem ent policy, (2) enab ling  ow ners to  m ore tig h tly  m onito r 

and  contro l decision m ak in g  by subord inates, and  (3) E m bedding decision 

rules in  th e  decision m ak in g  tools u sed  by  subord inates (G urbaxan i a n d  

W hang, 1991).

T ransaction  Cost T heory and  Agency Cost Theory would seem  to lead  

in  d ifferen t directions in  th e  a rea  of o rgan izational locus of decision-m aking  

au tho rity . However, as G urbaxan i and  W hang (1991) poin t out, b o th  can  be 

im pacted  by im plem enta tion  of appropria te  IT. The re su lt is a  m odel th a t  

re la tes bo th  types of costs to a n  optim al firm  size, based  on a  m in im u m  value  

of the com bined cost function. The role of IT  is em bedded in  the  sh a p e s  of th e  

two curves th a t  com prise th e  composite. The im plications for m odel bu ild ing  

are th a t  specific types of IT  w ill have specific im pacts on T ran sac tio n  Costs 

and  Agency Costs, and  th a t  these im pacts be gauged or a t  least hypo thesized  

w hen link ing  IT  to o rgan izational perform ance.

Business Network Redesign

C om petition am ong business en titie s  is inevitable in  a  m a rk e t 

economy. I t  has been  show n th a t  th ere  a re  several broadly  applicable
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bu sin ess  s tra teg ie s  w hich  a n  e n te rp rise  m ay  follow, an d  th e  In fo rm atio n  

Technology can  e ith e r  suppo rt o r h in d e r  th a t  stra tegy , depend ing  o n  w h e th e r  

i t  is  u sed  w isely (M cFarlan , 1884, P o r te r  an d  M illar, 1985). A  u se fu l 

fram ew ork  for o rgan iz ing  an d  in te g ra tin g  IT  and  Com petitive S tra te g y  

s tu d ies  can  be d raw n  from  Bakos a n d  T reacy 's (1986) two c e n tra l th em es 

re la te d  to th is  topic - C om parative Efficiency and  B arga in ing  Pow er. T hese 

tw o them es m ap to V en k a tram an 's  (1994) fourth  level of b u sin ess  

tran sfo rm atio n  - B usiness N etw ork R edesign.

Subsum ed u n d e r th e  C om parative  Efficiency them e are: Technology 

a n d  Com petitive S tra te g y  ‘F it’, th eo rie s  of in te ro rgan iza tiona l efficiency 

includ ing  su s ta in ab ility  o f com petitive advantage, E lectronic M a rk e ts  a n d  

H ierarch ies, and  V alue C hain  re s tru c tu r in g . B argain ing  pow er re la te d  to IT  

covers research  a re a s  su ch  as p roduct design, tran sac tio n  risk , a n d  v ir tu a l  

h ierarch ies .

IT and Comparative Efficiency

The 'fit' be tw een  In fo rm ation  Technology and  com petitive s tra te g y  h as 

been  extensively explored  in  MIS a n d  b u siness lite ra tu re . M cF arlan  (1984) 

en u m e ra ted  severa l a re a s  w here IT  h a s  th e  po ten tia l to im pact com petitive  

s tra teg y . He proposed th a t ,  to th e  degree  th a t  an  IT  app lica tion  h a d  th e  

effect o f ra is ing  b a rr ie rs  to en try , ra is in g  sw itching costs, or d ram a tic a lly  

low ering  costs, i t  w as stra teg ic .
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H e th e n  a ttem p ted  to  categorize th e  s tra teg ic  ro le  o f IT  in  adopting  

firm s by co n stru c tin g  a  tw o d im ensional g rid  and  loca ting  IT  adopting  firm s 

on  it. One d im ension  o f th e  grid  is “S tra teg ic  im pact o f ex is tin g  opera ting  

system s”. T h a t  is, do th e se  firm s cu rren tly  have in fo rm a tio n  technology 

applications t h a t  have s tra te g ic  im portance? The o th e r  ax is is “S trategic  

im pact of app lica tion  developm ent portfolio. This m e a su re m e n t is the  degree 

to which new  app lica tions have  the  p o ten tia l to im pact th e  firm ’s stra tegy .

By loca ting  adop ting  firm s along b o th  axes, M c F a rlan  proposed th a t  

th ey  could m ean ing fu lly  be  assigned  to one o f th e  follow ing four categories, 

ind icating  s tra te g ic  role o f In form ation  Technology: S uppo rt, Factory, 

T u rnaround , a n d  S tra teg ic . In s titu tio n s  w here  the  ro le  of IT  w as ‘support’ 

w ere expected  to  experience th e  m ost lim ited  benefits, w hile  those adopters 

w here the  IT ’s role w as ‘s tra te g ic ’ could be expected to  reap  th e  m ost benefit. 

These c lassifications s till  serve as a n  im p o rtan t foundation  for model 

build ing  in  th e  a re a  of th e  rela tionsh ip  be tw een  IT  in v e s tm e n t and  

o rgan iza tiona l perform ance, especially as con tex tua l o r  m odera to r variab les.

P o rte r  a n d  M illar (1985) built on M cF arlan ’s w o rk  in  th e ir  study  of 

In fo rm ation  Technology a n d  com petitive advan tage . T hey  observed th a t  th e  

ra te  of advances in  the  technology of sh a rin g  in fo rm ation  abou t 

m an u fac tu red  products h a d  su rpassed  th e  ra te  of technolog ical advancem ent 

in  the  m an u fac tu rin g  processes them selves. They p roceeded  to  identify th re e  

w ays in  w h ich  IT  affected th e  very n a tu re  o f com petition  in  industria lized
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societies: C hang ing  industry  s truc tu re , chang ing  com petitive ad v an tag e  and  

spaw ning new  businesses.

B ased on  th e  foregoing observation, P o rte r  an d  M illa r concluded th a t  

executives m u s t keep them selves inform ed o f the  role o f  in fo rm ation  

technology in  th e ir  industry  an d  capitalize on  opportun ities  to use IT  a s  a 

stra teg ic  tool. Em bodied in  th e ir  five recom m endations a re  th e  roots of m any 

o th e r studies (*) in  the business value of IT:

• A ssess inform ation in ten sity  (* Ja rv e n p a a  a n d  Ives, 1990)

• D eterm ine  the  role o f inform ation technology in  in d u s try  

s tru c tu re  (*Egelhoff, 1992)

• Iden tify  and  ra n k  th e  ways in  w hich  in fo rm ation  technology 

m igh t create  com petitive advan tage  (*K ettinger, Grover,

G uha  a n d  Segars, 1994).

• In v estig a te  how inform ation technology m ig h t spaw n  new  

businesses (*Brynjolfsson, M alone, G urbaxan i a n d  K am bil,

1994)

• Develop a  p lan  for tak in g  advan tage  of in fo rm ation  

technology (*Das, Z ahra, and  W arkentin , 1991).

The im pact of Inform ation  Technology on in te ro rg an iza tio n a l efficiency 

a n d  th e  economics of in d u s tria l ow nership h a s  accounted for a  g rea t deal of 

IS research  in  th e  la s t 20 years. M uch of th e  model b u ild in g  in  th is  a re a  has 

u sed  T ransaction  Cost Economics (TCE) as a  foundational construct.
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Clem ons and  Row (1992) po sited  th a t  TCE im pacted  in te ro rg an iza tio n a l 

cooperative re la tionsh ips in  th e  following ways:

1. Increased  levels o f explicit coordination  w ith  p a rtie s  not 

ow ned by  th e  firm  can  increase resource  u tiliza tio n  and  

create  value.

2. Level of explicit coordination is lim ited  by  tran sac tio n  

cost.

3. T ransaction  costs have two com ponents- coordination  cost 

a n d  tran sac tio n  risk .

4. By reducing  costs an d  risks associated  w ith  explicit 

coordination, IT  can  facilitate  th e  developm ent of [value 

added] re la tionsh ip s am ong firm s.

Specifically, In fo rm ation  Technology can  reduce  tran sac tio n  

(coordination) costs am ong n o n -re la ted  firm s by fac ilita tin g  “...t ig h te r  

in te rfirm  links th ro u g h  in fo rm ation  sharing  an d  m u tu a l m onito ring” 

(G urbaxan i an d  W hang, 1991). Such m onitoring m ay  also m itiga te  r isk  of 

cooperation. W illiam son (1975) clarifies th is  in h e re n t risk . H e explains th a t  

ow nership  of a  h ighly  specific a sse t leads to g re a te r  need  for con trac ting  w ith  

outside  p a rties  to ensure  fu ll u tiliza tion . These e x te rn a l p a rtie s  m ay  act 

opportun istically  if  con tracts a re  not com pletely specified (as m ark e t 

conditions change, for exam ple).

R isks of opportunism  a n d  tran sac tio n  cost h ave  h isto rically  led to 

v e rtica l in teg ra tio n  by firm s. S uch  in teg ra tion  can  be a  source of inefficiency
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due to lack  of m an ag em en t expertise  a n d  u n d e ru tiliz a tio n  of a sse ts  (M alone, 

Y ates, an d  B en jam in , 1987). In fo rm ation  Technology, by v irtue  o f i ts  a b ility  

to  m itigate  r isk  a n d  tran sac tio n  cost, c an  le a d  to a  re s tru c tu rin g  of va lue  

added  processes needed  to create  a  fin ish ed  p roduct o r service. S ta te d  

differently, i t  is possib le  th rough  IT, to  c re a te  a  “V ir tu a l V alue C h a in ” 

(B enjam in a n d  W igand, 1995). Such  a n  a rra n g e m e n t c reates va lue  for a ll 

m em bers o f th e  c h a in  by  more fully  u tiliz in g  specialized  expertise  a n d  a sse ts .

V irtu a l v a lu e  chains do have a  lim it, how ever, a s  tran sac tio n  cost a n d  

r isk  are  only reduced , n o t com pletely e ra se d  b y  IT  (Clemons an d  Row, 1993). 

I t  is sim ply no t possib le  from a  sim ple econom ic s tan d p o in t to  increase  

reliance on a n  e x te rn a l supplier w ith o u t g iv ing  th a t  supp lier some a d d itio n a l 

barg a in in g  pow er (ibid). A nother s ig n ifican t effect o f v ir tu a l va lue  ch a in s  is 

th a t  the  m ost p ro fitab le  an d  lea s t p ro fitab le  firm s in  a n  in d u stry  w ill “m ove 

to  th e  m iddle” (C lem ons, Reddi a n d  Row). T h is h ap p en s because th e  

inefficiencies of low er p ro fit firm s a re  m itig a te d  w hile in d u stry  lead e rs  lose 

advan tages due to  size or stra teg ic  a lliances.

B usiness cooperation  and th e  b en efits  th a t  accrue from it a re  a n  

im p o rtan t fac to r in  an y  business value s tu d y  w here  th e  specific technology o f 

in te re s t h as  in te rf irm  com m unication capab ilities . V en k a tram an  (1994) 

identified  four specific functional a re a s  w h ere  benefits  m ay accrue to  firm s 

undergoing “B u sin ess  N etw ork R edesign”.(BNR) T hey are  sum m arized  

below:
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Table 2.7

Benefits of B usiness N etw ork Redesign

Scope/Functions P o ten tia l Benefits
T ransaction  P rocessing A dm inistrative Efficiency E nhancem ents
Inventory  M ovem ent O perational Efficiency E nhancem ents
Process L inkage Poten tia l for D ifferentiation in  the M arketp lace  

through G rea te r Coverage of Sources of 
Competencies

Knowledge L everage Enhanced L earn ing-P oten tia lly  V aluable U nder 
Highly U ncerta in  Conditions

V e n k a tram a n  (1994) points ou t th a t  sim ply adopting a  technology th a t  

has in te r-o rg an iza tio n a l linkage fea tu res (such as EDI) does not g u a ra n tee  

the  rea lization  o f benefits  shown above to all users. R ather, “ Effective 

business ne tw ork  redesign  calls for coordinating d istinc t s tran d s of 

rela tionsh ips th ro u g h  a  common IS p latfo rm ” (ibid). Form ulation  of a m odel 

show ing m easu rab le  benefits accruing to adopters of B N R-enabling 

technology-enabled m ust, therefore, consider w hich specific business a re  

in tended  to be a lte re d  and  w hat processes are  shifted  from inside th e  

organization  to e x te rn a l parties.

IT and Bargaining Power

M ost IS re sea rch  concerning o rganizational bargain ing  pow er use 

e ith e r P o rte r’s C om petitive Forces m odel or the Value Chain construct as an  

organizing fram ew ork. Bakos and  T reacy  (1987) combine these two 

approaches in to  th ree  m ajor factors link ing  IT to bargain ing  power. T hey 

are: Search cost, U nique Product F ea tu res  and Sw itching Cost. L ite ra tu re
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dealing  w ith  In fo rm ation  Technology and  b a rg a in in g  power of the  firm  c a n  be 

efficiently o rganized  u n d e r th is  fram ew ork.

Electronic M arketp laces were pred icted  b y  M alone, Y ates a n d  

B enjam in  (1987) to  have  a  profound im pact on o rgan iza tional form . T hey  felt 

th a t  the  “electronic b rokerage  effect” would be o f even  g rea ter significance 

th a n  the “electronic in teg ra tio n  effect” of e lectronic h ierarch ies. B akos (1991) 

also felt th a t  E lectronic M arketplaces would be o f significant im pact due to  

IT ’s ability  to  reduce sea rch  costs and  give custom ers m ore barg a in in g  pow er. 

Rolf and  W igand (1995) suggest the  possibility  o f a  complete d isappearance  of 

w holesalers a n d  re ta ile rs  due to shifting  in fo rm ation  a n d  barga in ing  pow er 

to consum ers.

Hess an d  K em erer (1994), however, d e te rm in ed  th a t  technological 

advances in  th e  b a n k in g  industry  did not lead  to  E lectronic M arketp laces, 

specifically because t ru e  EM ’s would have im pacted  certa in  revenue 

generating  processes too m uch. A lthough C om puterized  Loan O rig ination  

System s (CLOS) h a d  th e  po ten tial to create  a  la rg e  scale EM in  m ortgage 

in strum en ts, they  w ere  resisted  by m uch of th e  in d u s try  to the  po in t th a t  

only a  few lim ited  im plem enta tions survived. T hose th a t  did survive m ore 

closely resem bled E lectron ic  H ierarchies th a n  E lectron ic  M arketplaces.

Several factors w ere cited by H ess and  K em erer as possible 

exp lanations for th e  fa ilu re  of CLOS’s to d ram atica lly  change th e  s tru c tu re  of 

th e  m arke t in  hom e m ortgages. F irst, as C lem ons, Reddi and Row (1993) 

suggested, tra n sa c tio n  r isk  increases m ight ou tw eigh  coordination cost
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reductions. Secondly, economic benefits m ay  flow m ore to  buyers th a n  se llers 

(Seidm an  and  W ang, 1993). Finally, adop ters m ay  have  to  m ake c e rta in  

‘non-contractib le’ in v estm en ts , th a t is, in v es tm en ts  w hich  cannot be explicitly  

lin k ed  to fu tu re  b en efits  to partic ipa te  in  th e  EM  (B akos a n d  Brynjolfsson,

1993). C oncen tra tion  o f benefits sufficient to  encourage  EM  partic ipa tion  

w ould  ex ist if  only a  few  firm s participated .

O n a micro level, firm s can use In fo rm ation  Technology to enhance  the  

fe a tu re s  of a  p roduct o r service. Som etim es th e  p ro d u c t itse lf  is in fo rm ation  

re la te d  (software, on-line inform ation services, etc.), in  w hich  case IT  

com pletely defines th e  product. In  o ther p roduct types, IT  can  im pact 

p roduct a ttr ib u te s  in  tw o w ays — lowering cost a n d  en h an c in g  d ifferen tia tion  

(P o rte r an d  M illar, 1985). Cost reduction issues h av e  been  addressed  in  a  

p rev ious section.

The use of IT  to  d ifferentiate  a  p roduct from  its  com petition is a  

s ign ifican t factor in  th e  rela tionship  betw een IT  a n d  b u siness value 

(M cFarlan, M cK enney a n d  Pyburn, 1983). D iffe ren tia tion  stra teg ies lis ted  

by S h a n k  and G o v in d a ra jan  (1992) include: B ran d  loyalty  (data  m in ing  / 

custom er cen tered  m arke ting ), superior custom er service (on-line support, 

ex p e rt system s), d e a le r netw ork  (wide a rea  n e tw orks/d is tribu ted  databases), 

p roduct design an d  fea tu re s  (CAD/CIM), an d  p ro d u c t technology 

(m odeling/sim ulation) [exam ples added by th is  a u th o r]. B ank ing exam ples of 

p roduct d ifferen tia tion  include A utom ated T eller M ach ines and  d irect l in k s  

to th e  in s titu tio n  (via hom e PC) for certa in  tran sac tio n s .
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“E lectronic m ark e tp laces can im pose sign ifican t sw itching  costs on  

th e ir  p a rtic ip a n ts” (Bakos, 1991). Suppliers an d  b u y ers  m ay  both  be req u ire d  

to  m ake sign ifican t in v estm en ts  in tim e, m oney a n d  technology in  o rd e r to 

reap  th e  benefits  o f E lectronic D ata  In te rch an g e  a n d  o th e r  EM technologies. 

J e la s s i an d  F ignon  (1994) docum ented a  successful E D I im p lem en ta tion  a t  

B ru n  P asso t th a t  effectively imposed sw itch ing  cost on  its  custom ers by  

req u irin g  a  large  technology investm ent.

IT and. B usiness Scope Redefinition

In fo rm ation  Technology, by v irtue  o f its  ab ility  to  sh ift feasible 

boundaries of p ro fitab le  en terp rise , "..can cause a  sh ift in  th e  s tru c tu re  of 

en tire  in d u strie s  (Bakos a n d  Treacy, 1986). F irm s can  exploit IT  ca ta ly zed  

changes in  two d ifferen t ways:

T hey m ay  find  new  opportunities for profit in  th e  changed 

m arke tp lace , u tiliz in g  ex isting  technologies.

They m ay  re-m ine  th e  existing  m arketp lace  for opportun ities th a t  have  

become feasible due  to  th e  adoption of innovative com petencies. T hese 

s tra teg ie s  often  overlap , a n d  w ill bo th  im pact th e  firm 's ev en tu a l 'portfolio ' of 

business activ ities a s  it  a ttem p ts  to m axim ize o rg an iza tio n a l (financial) 

perform ance (ibid.).

In d u s try  s tru c tu re  m ay change due to sh ifts  in  b u y er power, b a r r ie rs  

to  en try  or su b s titu tio n  (P o rte r and  M illar, 1985). N ew  opportun ities w ill 

a rise  as com m only ava ilab le  technology changes th e  econom ics of in te rn a l
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a n d  ex te rnal coordination (Clemons an d  Row, 1992). C apitalizing  on th ese  

opportun ities req u ires  th a t  th e  firm  engage in  S ystem s P lann ing  

m ethodologies th a t  a re  designed to a lign  IT  w ith  o rgan iza tional s tra te g y  

(L ederer an d  Sethi, 1988)

Firm s th a t  p redom inan tly  use th e  second s tra te g y  have been te rm ed  

'prospectors' (Miles a n d  Snow, 1978). P rospectors ' IT -im plem entations a re  

expected to be decen tra lized  an d  adap tab le, fac ilita tin g  cap ita lization  on 

m a rk e t opportun ities a s  th ey  are found (Das, Z ah ra  a n d  W arkentin , 1991).

In  prospector organizations, exploitation of IT  re la te d  opportun ities is 

expected to be d riven  no t by th e  IS function, b u t r a th e r  by  IT  users in  various 

functional a reas (ibid.).

At the  level o f Portfolio S trategy, o rgan iza tional changes w ould be 

described as B usiness Scope Redefinition by V e n k a tram a n  (1994). A ctually  

acquiring  or d ivesting  productive functionalities a s  a  re su lt o f IT d riven  sh ifts  

in  feasible boundaries w ould fall into th is  category  of transfo rm ation . 

M odifying business scope c reates "O pportunity  to  leverage inform ation 

processing capabilities to create  a more flexible a n d  effective business 

en tity ..'', (ibid.) The im plication  for em pirical m odel bu ild ing  is th a t  re sea rch  

subjects (firms) th a t  have  undergone business scope tran sfo rm ation  due to IT  

a re  expected to rep o rt quan tita tive ly  and  q u a lita tiv e ly  th a t  su b s ta n tia l 

im provem ents in  o rgan iza tional perform ance have been  realized.

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



www.manaraa.com

73

Linking Inputs and Outputs: M odeling the IT /B usiness Value 

Relationship

The find ings review ed in  th e  p rio r section will su p p o rt a  g en era l 

research m odel a n d  specific hypo theses to be described h e re u n d er. 

Independent a n d  dependent v a riab le s  a re  operationalized . Specific questions 

to be used a n d  fo rm at of the  questio n n a ire  a re  discussed in  C h a p te r  3.

M o d e r a t in g
V a r ia b le s
S tra teg ic  U se of 
A doption 
Scope of F irm  
Type of F irm

DSS T o o ls  
A c q u is i t io n
Workflow 
A utom ation / 
O rigination 
Electronic 
Verification 
Decision S uppo rt - 
O rigination 
Decision S u p p o rt - 
U nderw riting

P e r f o r m a n c e
M e a s u r e s
O verhead  (Efficiency) 
O rig in a tio n s  p e r 
em ployee (efficiency) 
C losing R a te  
(Efficiency)
Cycle T im e 
(P roductiv ity )
12 m o n th  C hange in  
L oan  G en era tio n  
(P roductiv ity) 
A pproval R a te  
(P roductiv ity)
P e rcen t of “Problem  
L oans (Q uality7)

Figure 2.1

G eneral R esearch  Model for B usiness V alue of A utom ated U n d e rw ritin g  

System s

Explanation of the Independent Variables 

A doption of DSS tools a re  gauged  by determ in ing  adop tion  of each  of 

four technologies independently . R esponses are  coded as 0/1 b a sed  on 

w hether responden ts answ ered  affirm atively  to questions b ased  on fea tu res
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a n d  b ran d  nam es o f th e  technologies in  question . S u rvey  item s to e s tab lish  

adoption of each  techno logy  an d  the analysis  em ployed to  finalize th e  scales 

is estab lished  in  C h a p te r  3.

Workflow / Loan Origination Tools

A doption o f W orkflow / Loan O rig ination  tools a re  expected to im pact 

loan  operations a t  a  ta c tic a l level. By th e  n a tu re  of th e  functionalities 

associated  w ith  AW /LO applications o rg an iza tio n a l ben efits  a re  m easu rab le  

in  cycle tim e an d  lab o r h o u rs  required  to process th e  app lication . M oving 

tow ard  the  e lim in a tio n  o f p a p e r flow is a  p r im a ry  fac to r in  overhead 

reduction. A ccording to  one in d u stry  observer, len d e rs  "...w ill not be able to 

position them selves a s  low cost/high q u a lity  com petito rs w ith o u t m oving to 

paperless processing". (P o rtner, 1995)

M ortgage len d in g  is subject to d ram a tic  sh ifts  in  volum e in  response to 

in te re s t ra te  flu c tu a tio n s. W hen in te res t ra te s  drop sharp ly , borrow ers flood 

the  orig ination  process to  renego tia te  loans a t  th e  m ore favorable ra te . Since 

lenders cannot h ire  a n d  t r a in  lending officers quickly, th e y  m u st m ain ta in  

e x tra  s ta ff  to cope w ith  p eak s. Workflow au to m a tio n  sy stem s obviate th is  

need  for h igher s ta ffin g  levels by allowing ex is tin g  s ta f f  to  become more 

highly leveraged in  tim e s  of p eak  dem and. In  o rd e r to  secure  h igher profits, 

m ortgage o rig ina to rs m u s t  "...U se su p p lem en ta l in fo rm atio n  system s to 

optim ize the  trad eo ff b e tw een  volume a n d  p rice ..." . (Toevs a n d  Ziska, 1994).
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"M aking production  costs m ore variab le" is a  prio rity  in  m ortgage lend ing  

according to T h in ak al (1996).

Electronic Verification Tools

The evaluation  of c red itw orth iness of loan  applicants in  a ll lend ing  

sectors is la rge ly  dependent on ob ta in in g  d a ta  from  credit rep o rtin g  agencies 

(credit bu reaus). O rig ination  softw are m ay  or m ay not use d irect l in k s  to 

c red it b u reau s  th rough  V alue A dded N etw orks or the W orld Wide Web. T he 

trad itio n a l vehicle for credit rep o rtin g  in  th e  m ortgage in d u stry  is th e  

R esiden tia l M ortgage C redit Report. T h is  approach usually  requ ires two 

b usiness days to complete and  costs th e  o rig ina ting  in s titu tio n  betw een  $50 

a n d  $60 (K unkel, 1995). By using  a  new  vehicle - a  s tream lined  process 

com bining in form ation  from  th ree  la rg e s t repositories of cred it data-, 

o rig inato rs can  spend only $15 to $20 a n d  complete the process in  abou t a  

m inu te  (ibid). Such cost savings a re  quan tifiab le  not only in  dollars p e r loan  

b u t in  d im in ished  cycle tim e.

M ortgage Electronic R egistry  S ystem  (MERS) is a  loan  iden tification  

system , w here a  universally  recognized num bering  system  is used  to follow a 

loan  from orig ination  to completion, no m a tte r  how m any tim es it  changes 

h an d s  (Noe, 1997). W hile m ost benefits  accru ing  to users of M ERS have to  do 

w ith  servicing an d  selling into the  secondary  m arket, o rig inators can  use th e  

system  to help dim inish fraud  by sea rch in g  for existing m ortgages ag a in s t a
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specific p roperty  (ibid). Sav ing  tim e in  th e  o rig ina tion  / u n d erw ritin g  p h a se  

o f a  loan is a n  ad d itio n a l benefit of the  sy stem  (W alker, 1997).

B oth online c red it checks and  th e  use o f  M ERS are considered 

'E lectronic V erification ' for purposes of th is  s tu d y . In  each case, one or m ore 

an teceden t processes to loan  approval a re  im pacted . W hether th e  a c tu a l d a ta  

link  is by w ay  of a  v a lu e  added  netw ork (VAN) or via the  W orld W ide W eb is 

no t functionally  significant. R espondents w ill sim ply be asked  if  th e y  use 

d irect d a ta  links in  e ith e r  a re a  as an  a lte rn a tiv e  to  paper/telephone 

approaches.

Origination Decision Support Tools

O rigination  D ecision Support is defined  as DSS elem ents w hich 

specifically a id  in  th e  choice phase  of lend ing  decisions including:

1. Choice o f p roduct

2. W hether to requ ire  m ortgage in su ran ce

3. W hether to lend

4. P ricing

5. Loan Portfolio M anagem ent

O perationally , these  elem ents w ill include orig ination  softw are 

employing:

1. Rule b ases derived from th e  in s titu tio n 's  own d a ta

2. Rule bases purchased  from vendors based  on in d u s try ­

wide d a ta
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3. Rule b a se s  p rogram m ed explicitly by  in-house pe rsonnel

4. M an ag em en t suppo rt fea tu res designed to ag g reg a te  

and/or ana lyze  lend ing  u n it d a ta .

5. O th e r softw are  functionalities designed specifically  to 

provide su g g ested  solutions/decisions based  on  in p u t 

abou t m ortgage  applicants

Underwriting D ecision Support Tools

U nderw riting  decision support is com m only re fe rred  to  a s  A u tom ated  

U nderw riting  [AU] (Blose a n d  McElwee, 1998). For th e  p u rp o se  of th is  

study, AU is defined a s  rea l-tim e  evaluation  of u n d e rw ritab ility  based  on  

underw rite rs ' scoring m odels. Access to th ese  scoring m odels m ay  be v ia  

electronic linkage (EDI) or softw are licensed by th e  U n d e rw rite r  (Fannie M ae 

or Freddie Mac) an d  re s id e n t on the  lender's com puter sy s tem . A u tom ated  

U nderw riting  system s, know n as Desktop U n d erw rite r (F ann ie  Mae) a n d  

L oan  Prospector (F reddie Mac) can  improve cycle tim es significantly , a n d  

even  serve as de facto o rig in a tio n  DSS as u n d erw ritab ility  m ay  be a key 

e lem ent in  the  lend ing  decision (Johnson an d  Berg, 1996).

A utom ated  U n d e rw ritin g  system s, in  add ition  to im prov ing  cycle tim e  

a n d  efficiency, also h av e  th e  capacity  to im prove loan  q u a lity  v ia  several 

m echanism s. F irst, A U  allow s lenders to process m ore loans, thereby  

enab ling  g rea te r se lec tiv ity  an d  g rea ter conform ity to accep tab le  p a ra m e te rs . 

Secondly, th e  use of a n  'E x p ert System ' such a s  AU h as  a  t ra in in g  effect on
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u se rs  over tim e (Byrd, 1993). Finally, th e  u n d e rw rite r 's  decision rules can  

serve as v a lid a tio n  o f th e  orig inator's in te rn a l ru les . W here  judgem ents of 

loan  qua lity  do no t agree, th e  lender is p rom pted  to  re -e v a lu a te  and  pe rh ap s 

modify its  decision ru le s  o r scoring models.

D im ensions of Lending Performance:

D ependen t v a ria b le s  to be used in  th is  s tu d y  a re  s ta te d  below. T hey 

a re  m easu red  in  tw o w ays, u sing  p rim ary  an d  secondary  d a ta . All are 

re la ted  to o rg an iza tio n a l perform ance a t  a  d e p a rtm e n t level. In  the  case of 

firm s th a t  engage on ly  in  m ortgage lending, th is  is e q u iv a le n t to m easu ring  

th e  variab le a t  th e  firm  level. In  o ther cases, th ese  v a ria b le s  a re  sub-firm  

level.

Actual D efault Rate

H a rd  d a ta  o n  lo an  a sse ts  ou tstand ing  a n d  re c e n t d e fau lt ra te s  is 

availab le th ro u g h  federa lly  m andated  reports. By co m pu ting  the  ratio  of 

defau lts to  to ta l m ortgage  loan  assets, th e  defau lt r a te  c an  be computed.

S elf Reported Buyback Rate

M any len d e rs  do n o t keep their own m ortgages, b u t  se ll them  into  th e  

secondary m ark e t. H ow ever, if  the  loan becom es non-perform ing, it often 

m u st be bough t back . Self-reports of buyback ra te s  axe expected  to be 

reasonab ly  accu ra te , especially  if  anonym ity is g u a ra n tee d . The questions 

a re  posed in  te rm s  o f ran g es, which are based  on p u b lish ed  in d u stry
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d istribu tions. S uch  ran g es  w ill facilitate  t re a tm e n t of th is  variab le  as 

in te rval d a ta .

S elf Reported Overhead Related to M ortgage O p e r a t io n s

O verhead  ra te s  re la ted  to m ortgage len d in g  are  m easured  p rim a rily  in  

two ways - d o lla rs  of overhead per loan o rig in a ted  and  loan o rig inations p e r 

employee. A gain , these  figures are know n to  m anagers in  lending  

in stitu tio n s . M eans an d  d istribu tions of th is  variab le  am ong in d u stry  

p a rtic ip an ts  a re  pub lished  by a trade  o rgan ization . This will fac ilita te  posing  

th e  question  as a  se ries of ranges, and  a sk in g  each  respondent to ind ica te  

w hich m ost accu ra te ly  rep resen ts  the  firm . T h is variable will also be t re a te d  

as in te rva l d a ta .

S elf Reported M easures of Volume of Originations

Each resp o n d en t is asked  to report volum e of loan generations b o th  in  

do llar volum e a n d  in  num ber of loans g en era ted  over the prior two com pleted  

years. G row th  w ill be calcu lated  from these  responses.

Pipeline Dropouts

Loan app lica tions th a t  are accepted b u t  drop out of consideration  p rio r 

to  final d isposition  are  a  bu rden  on the  firm . The degree to w hich d ropou ts 

can  be avoided is a  reasonab le  perform ance m easu re . Again, ranges a re  

offered to resp o n d en ts  based  on published in d u s try  norm s. The responses are  

tre a te d  as in te rv a l da ta .
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Cycle Time for Closing a Loan

E ach  responden t is a sk ed  to report th e  average  n u m b e r o f days 

betw een in it ia l  ap p lican t con tac t an d  final d isposition o f th e  application.

Measured Loan Volume H eld change from 1998 to 1999

In d u s try  perfo rm ance d a ta  available from  the  Chicago F edera l Reserve 

is used to com pute p e rcen t change in  volume of loans h e ld  be tw een  1998 

year-end an d  1999 y ear-en d

M oderating Variables 

O ften, re la tio n sh ip s  be tw een  predictor an d  c rite rio n  v a riab le s  are  

im pacted by o ther phenom ena, generally  called  'M odera to r V ariab les ' 

(Sharm a, D urand  an d  G ur-A rie, 1981). M oderator v a riab le s  m ay  im pact 

IV/DV re la tio n sh ip s in  fo u r w ays, depending on th e  degree of in te rac tio n  w ith  

predictor an d  c rite rion  v a riab le s  (ibid). Specifically, four d is tin c t classes of 

'specification' variab le  (Rosenberg, 1968) re la tionsh ip  m ay  be in ferred  by 

crossing "In terac tion  w ith  P red ic to r Variable" an d  "R elationsh ip  to C riterion  

and/or Predictor" as show n below  (Sharm a, D u ran d  a n d  G ur-A rie, 1981):
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T able  2.8

Expected In te rac tio n s

R ela ted  to C riterion and/or 
p re d ic to r

Not R e la ted  to 
C rite rio n  a n d  P red ictor

No In terac tion  
W ith  Predictor

1. In terven ing , Exogenous, 
A ntecedent, Suppressor, 
P red icto r

2. M odera to r 
(Homologizer)

In te rac tion  W ith  
P redictor

3. M oderator 
("Quasi"-M oderator)

4. M odera to r 
("Pure" M oderator)

These four classes of specification variab les are  expected  to  im pact 

p red ictor / c rite rion  re la tionsh ip s in  the following ways:

• Influences the  p red ic to r and/or the  c riterion  v a riab le , b u t  

does no t in te rac t w ith  the  predictor (Rosenberg, 1968).

• 'Homologizer' - Iden tifies subgroups of the sam ple  b ased  on 

the  proportion of to ta l  variance due to error. T h is effectively 

b reaks th e  sam ple in to  subsets w ith  h igher R2, or p red ic tive  

v a lid ity  (Ghiselli, 1964)

• 'Q uasi' M oderator va riab les modify th e  form of th e  

rela tionsh ip  and  a re  predictors them selves.

• 'P ure ' M oderator v a riab les  modify the  form of th e  

re la tionsh ip  b u t a re  no t rela ted  to the  criterion  o r p red ic to r 

variab les.

In the following d iscussion  of specification variab les to  be included in 

th e  study, the  foregoing typology w ill be referenced.
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Strategic Use

V en k atram an  (1994) com presses h is  five levels of business 

tran sfo rm ation  in to  two m acro levels b ased  on (intended) degree of 

o rgan izational im pact, as show n below:

T able 2.9

G eneralized Levels of T ransform ation

E volutionary  T ransfo rm ation Localized Exploitation 
In te rn a l In tegra tion

R evolutionary T ransfo rm ation B usiness Process Redesign 
B usiness N etw ork Redesign 
B usiness Scope Redefinition

Q uestions posed to respondents w ill serve to classify them  a t  one of 

V enkatram an 's  five levels. A t the very m inim um , respondents w ill have 

p lanned  localized exp lo ita tion  of the technology. Therefore, hav ing  no option 

to indicate com plete absence of business transfo rm ation  is reasonable.

S trategic  use is ag a in  expected to modify the  relationship betw een 

adoption of the  technology of in te res t (AU) an d  m easurable benefit. As in 

orig ination  DSS, AU h as the capability  to provide a range of benefits from 

s ligh t to dram atic , b ased  on w hether adoption is p a rt of a stra teg ic  p lan  to 

exploit innovative technology to modify or replace a  key business process. 

S tra teg ic  use, for purposes of analysis, can  be viewed as 'evolutionary ' or 

'revolutionary ' (V enkatram an , 1994).

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



www.manaraa.com

83

The use of o rig ina tion  decision tools m ay  yield benefit levels from  

sligh t to  dram atic , depending  on th e  strategic  use of th e  adop ter. By sim ply 

reducing  the  tim e and  m anpow er needed to m ake decisions, m easu rab le  

im provem ents in  cycle tim e a n d  m anagem ent overhead  could be realized. 

M ore d ram atic  im provem ents however, will likely  only come ab o u t if  adopters 

m ake rad ical changes to th e  lend ing  process in  response to new  technologies. 

"The m ain  challenge ah ead  for m anagem ent is to a d ap t th e ir  com panies to 

[technological innovations] by  reengineering  th e ir  scope, objectives an d  

procedures.". (W eimer, 1994). A cquiring the technology does n o t en su re  th a t 

such  tran sfo rm ations w ill occur. In  order for process re -en g in eerin g  to  occur, 

acquisition  of IS  tools m u st be p a r t  of a  purposeful effort to explo it 

technological innovations to re s tru c tu re  key processes (H am m er an d  

C ham py, 1993).

Loan quality , gauged by  ra te s  of late, non-perform ing, a n d  charged  off 

loans a s  percentage of to ta l loans is also expected to be im pacted  by  adoption 

of decision support tools. As is th e  efficiency indices, q u a lity  m etric s  are  

expected to vary  betw een  adop ters w ith  'evolutionary' s tra te g ic  vision and 

those w ith  'revolutionary ' use  for the  project. I t  is w idely observed  across all 

organizations th a t  technology innovations are no t fully exp lo ited  a s  agents of 

change w hen it adopted  (D avenport, 1993). In  th e  m ortgage in d u s try  

specifically, while m any  rep o rt th a t  some process reen g in eerin g  w as 

a ttem p ted  concom itant w ith  technology adoption, fa r few er b eg an  th e  project 

w ith  a  clear s tra teg ic  use (Blose an d  McElwee, 1998). Those w ho do begin
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th e  process w ith  a  clear a n d  p u rposefu l p lan  for m od ifica tio n  of b u s in e ss  

processes to exploit new  technologies a re  more likely to  achieve 'sp ec tacu la r ' 

perform ance resu lts  (T apscott a n d  C aston, 1993).

S tra teg ic  use of adop tion  is posited  to be a  q u asi m odera to r v a riab le , 

based  its  rela tionsh ip  to p red ic to r a n d  criterion  variab les. S tra teg ic  use  

w ould occur p rio r to or concom itan t w ith  adoption. I t  could th e re fo re  be a  

p red ictor of adoption as w ell a s  im pacting  the  re la tionsh ip  be tw een  adop tion  

a n d  criterion  variab les. T h is in te rac tio n  is m entioned  frequen tly  by  a u th o rs  

in  industry  jo u rn a ls  as w ell a s  refereed  academ ic proceedings a n d  jo u rn a ls  

(Sam pler and  Short, 1994, Blose a n d  McElwee, 1998).

Size of Firm

Size of th e  lending  in s titu tio n  m ay  be directly  re la te d  to b o th  adop tion  

o f IT  an d  o u tp u t m easu res. Som e ex isting  lite ra tu re  suggests th a t  la rg e r  

firm s are  m ore likely to adop t IT  innovations since th ey  can  sp re a d  th e ir  

investm en t over a  la rg e r volum e of business (Post, K agan  and  L au , 1995). 

However, o ther stud ies su g g est a n  inverse  rela tionsh ip  betw een IT  adop tion  

a n d  firm  size (Brynjolfsson e t  al, 1994).

In te rac tion  betw een  firm  size a n d  IT  adoption 's im pact on  th e  o u tp u t 

variab les is im plied by Clem ons, Reddi, and  Row (1993) in  th e ir  in v es tig a tio n  

of the  im pact of IT  on in te rn a l a n d  e x te rn a l coordination costs. L a rg e r  firm s 

w ith  more complex ad m in is tra tiv e  in fra s tru c tu re s  shou ld  experience 

significant benefit (lower overhead) w hen  u tilizing  IT  to  coordinate th e
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orig ination  process. Therefore, firm  size is posited to  be a  quasi-m o d era to r 

variab le , a n d  w ill be positioned in  th e  d a ta  analysis as  such.

Type of Firm

Severa l d ifferen t types of firm s a re  allowed u n d e r U .S. b a n k in g  

regu la tions to o rig inate  m ortgages (Koch, 1995). For purposes o f th is  survey, 

the  types a re  defined as:

•  C om m ercial B ank

• Savings an d  L oan

•  M ortgage B ank

• M ortgage B roker

• C red it U nion

• O ther

Investiga tion  of th e  re la tio n sh ip  betw een  firm  type a n d  o u tp u t 

variab les a re  exploratory  in  n a tu re , since nothing in  th e  l i te ra tu re  w ould  

suggest a n  association. How ever, since th is  inform ation is easy  to c ap tu re  

an d  categorize, it  is  added  to th e  re se a rc h  model as a  m odera ting  variab le .

Expected Relationships

B ased  on th e  foregoing rev iew  of IT  an d  business value re la tio n sh ip s, 

th e  following re la tionsh ips a re  expected  to be found:
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Table 2.10

M oderating  V ariables an d  E xpected Interaction Effects

P roductiv ity
Im pact

Efficiency
Im pact

Asset
Q uality
Im pact

L oan O rigination 
AVorkflow Adoption

Yes (m oderated 
by scope, SU)

Yes (m oderated 
by scope, SU)

No

Electronic
V erification
A doption

Yes (m oderated 
by scope, SU)

Yes (m oderated 
by scope, SU)

Yes
(m oderated 
by SU)

O rig ination  Decision 
S upport Adoption

No No Yes
(m oderated 
by SU)

U  nderw riting  
Decision Support 
Adoption

No No Yes
(m oderated 
by SU)

Hypotheses

T esting  several specific hypotheses will validate  th e  foregoing 

em pirica l model. These hypotheses will relate the p red ictor variable to the 

o u tp u t variables, and  m easu re  any m oderating or d irect im pact of the 

constructs posited to be m oderators.

K la :  A doption of Loan O rig ination  / Workflow tools are associated w ith  h igher 

levels of productiv ity  and  efficiency.

H lb : The im pact of Loan O rig ination  / Workflow tools adoption  on

productivity and  efficiency are  g rea ter for respondents whose stra teg ic  

use of adoption is "revolutionary"
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H lc: The im pact of L oan  O rigination/ Workflow tools adoption  on p roductiv ity  

and  efficiency is  g rea te r for respondents who have a  w ider scope of 

operation

H2a. Adoption of E lectron ic  Verification tools is associated  w ith  h igher levels 

of p roductiv ity  a n d  efficiency.

H2b: The im pact of E lectronic Verification tools adoption  on productiv ity  a n d  

efficiency a re  g rea te r  for respondents whose s tra teg ic  use of adop tion  is 

"revolutionary"

H2c: The im pact of E lectronic Verification tools adoption  on p roductiv ity  a n d  

efficiency is g re a te r  for respondents who have a  w ider scope of opera tion

H3a: Adoption of O rig ina tion  Decision S upport tools is associated  w ith  

h igher levels o f a sse t quality .

H3b: The im pact of O rig ination  Decision Support tools adoption on asse t 

qua lity  is g re a te r  for respondents whose s tra teg ic  use of adoption is 

"revolutionary"

H4a: Adoption of U n d erw ritin g  Decision Support tools is associated  w ith  

h igher levels o f a sse t quality .

H4b: The im pact o f U nderw riting  Decision Support tools adoption on a sse t 

quality  is g re a te r  for respondents whose s tra teg ic  use of adoption is 

"revolutionary"
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Chapter Three 

Research M ethodology

T his chap ter ad d resses  research  design  issu e s  re la tin g  to th is  study , 

for w hich  the  u n it of an a ly s is  w ill be the  m ortgage  lend ing  function. A  C ross 

sectional study  u sin g  a  su rv ey  in s tru m e n t w ill be em ployed to te s t the  

hypo theses listed  in  th e  p rev ious chap ter a n d  to  v a lid a te  the  constructs 

proposed  a s  predictor, criterion , and  m o d era tin g  va riab les . R espondents w ill 

be a sk ed  to  answ er su rvey  questions e ith e r on  a  p a p e r  in s tru m e n t or on  a  

w eb page w ith  fill-in fields. T he d a ta  collected w ill be analyzed  using  

p rocedures available in  a  PC -based  s ta tis tic a l package. The p rim ary  

techn ique  will be m u ltip le  regression  w ith  com parisons to  identify  

m o d era tin g  variables.

Survey D esign

A field study  (sam ple survey) approach  is be in g  used  for th is  re se a rc h  

due to th e  im portance of th e  com plexities an d  c o n te x tu a l in terac tions 

asso c ia ted  w ith  th e  a c tu a l process (Mason, 1989), T h is assertion  is also 

su p p o rted  by Locke (1986) who also cited  perceived  expectations ("dem and 

charac teristics) by sub jects in  lab  stud ies w hich  co n tam in a te  resu lts . S am ple
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subjects a re  read ily  availab le th rough  professional associations an d  

published  directories. T im e span  availab le  for the  cu rren t re sea rch  and  

po ten tia l difficulties w ith  longitud inal s tu d ies  (Campbell a n d  S tan ley , 1963) 

do not favor th is  approach.

Survey in s tru m e n ts  often suffer from  "...w eak linkages be tw een  u n its  

of analysis an d  responden ts (P insonneau lt a n d  Kraem er, (1993). Therefore, 

th e  in troduction  and  exp lanation  pages in  th e  survey in s tru m e n t w ill 

explicitly exp la in  the  u n it of analysis concept. Additionally, th e  survey  

in s tru m e n t its e lf  will a sk  some questions ab o u t the size an d  scope o f the 

business u n it t h a t  th e  responden t is rep re sen tin g  in an sw ering  th e  questions.

The Sam ple

A m ailing  lis t of 1000 bank ing  m em bers of the M ortgage B ankers 

A ssociation of A m erica (MBAA) was provided to  the au th o r b y  th a t  

organization. T he A rizona M ortgage L enders Association provided  a n  

add itional sam ple of 120 nam es. The A rizona lis t was crosschecked aga in st 

th e  n a tio n a l l is t to  ensure  th a t  no dup licates existed. A fter rem oving  

duplicates, th e  A rizona l is t  contained 90 nam es. The to ta l sam ple  m ailing  

w as 1090. The original fo rm at of delim ited  ASCII text in  b o th  fists w as 

converted to a  M icrosoft Acess™ da tabase . F ields available (consolidated for 

brevity) are:

• N am e (Prefix, F irs t, Middle, L ast, Suffix)

• L abel Nam e
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• Degree

• C om pany N am e, T itle

• A ddress (S treet, City, S tate , Zip, C ountry)

• P e rso n a l S o rt

• C om pany S ort

• B ad A ddress D ate

• Phone

• F ax

• E -M ail (not availab le  in  A rizona Sam ple)

• E n tity  ID  (In te rn a l MBAA Use)

• P rim ary  C om pany (In ternal MBAA Use)

These fields a re  sufficient for th e  m u lti-m ed ia  in s tru m e n ta tio n  

approach th a t  w ill be described  in th is  ch ap te r. E lectronic m a il add resses a re  

n o t available for every  m em ber of th e  d a tab ase , b u t w ill be em ployed for 

rem inders an d  follow-ups w here they exist.

Instrum entation

A p ap er questio n n a ire  w ill be m ailed  to each  sam ple  m em ber w ith  a  

cover le tte r  exp la in ing  th e  value and pu rpose  of th e  study . A  p re-add ressed  

envelope w ill be included  in  each m ailing  to fac ilita te  m ailing  th e  in s tru m e n t 

back. R espondents w ere encouraged to su b m it th e ir  rep ly  by  w ay of a  w eb 

presence m a in ta in ed  by  th e  au thor, th e  ad d re ss  o f w hich  w ill be supplied  in  

th e  cover le tte r. T he w eb w ill reside on a  se rv e r accessible to  th e  a u th o r a n d
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w ill be m onitored  an d  m a in ta in e d  by the au th o r. T he  re se a rc h  d e p a rtm e n t o f 

th e  M ortgage B ankers of A m erica  constructed a  p age  w ith  links to th e  a c tu a l 

su rvey  and  endorsing  th e  s tu d y  a s  a  joint p ro ject b e tw een  th e  MBAA a n d  th e  

principal in v estig a to r’s in s titu tio n . The in v es tig a to rs  w ebsite  contained  a n  

in troduction  page as w ell a s  p ag es for definitions o f te rm s  a n d  responden t 

protections.

The su rvey  page consis ted  of a  fill-in field  co rrespond ing  to each 

question  on th e  p a p e r in s tru m e n t. R espondents w ho u se  th e  web page for 

responding w ill have th e  ad d itio n a l benefit of h y p e rlin k s  b ack  to th e  

definitions page  for review  i f  needed . No h y p erlin k s to  w ebsites not u n d e r 

th e  au thor's  con tro l w ere inc luded  in  the page.

The w eb page for d a ta  collection w as developed u sin g  M icrosoft F ro n t 

Page 2000™. T his app lica tion  tool facilitates th e  c re a tio n  of 'fill-in1 fields. 

T hese fields cap tu re  u se r responses and save th e m  in to  a  ta b  delim ited A SC II 

file on the sam e server w here  th e  web form is hosted . As d a ta  cam e in, th e  

au th o r periodically  re triev ed  new  file records a n d  ad d ed  th e m  to a  m as te r  

response file m a in ta in ed  in  M icrosoft Access™ fo rm at. A ny p a p er surveys 

subm itted  w ere h an d  keyed in to  th e  Access™ file.

Scaling and M easuring the Independent Variables

In  th is  study, adoption  of innovative technologies re la te d  to the  lend ing  

process is the  key  in p u t v a riab le . Four d istinc t technologies w ill be defined 

an d  targeted . R espondents w ill e ith e r  have ad o p ted  or n o t adopted  each
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technology, based  on  responses to survey questions. A  h iera rch ica l four level 

construct, w ith  som e technologies necessarily an teced en t to o thers, has face 

validity, b u t h a s  no t b een  v a lid a ted  by p rio r research . Cooper and  Zmud 

(1990) m easu red  level o f adoption  in  such a  fashion in  th e ir  s tudy  of MRP 

system s. In  th e ir  case, however, a  pre-existing defin ition  of the  construct 

existed  in  th e  form  o f a  form al fram ew ork estab lished  by th e  dom inant 

professional o rg an iza tio n  in  th a t  field. No such fram ew ork  ex ists in  

m ortgage lending.

Table 3.1

In p u t V ariab le  D efin itions

V a r ia b le
N am e

V a r ia b le  D e s c r ip t io n V a r ia b le
T y p e

U sing
O rig ination/ 
Workflow a ids

Does th e  subject use softw are aids to 
g e n era te  an d  process new loan 
app lica tions

N om inal

U sing
Electronic
verification

Does th e  subject use d irect com puter 
lin k s  to ex te rn a l da tabases to verify 
in p u t or provide additional inpu t

N om inal

Use
O rig ination
Decision
Support

Does th e  responden t use in-house 
com pu terized  decision aids such as 
sco ring  m odels, rule bases or n eu ra l 
n e tw orks

N om inal

Use
U n d e rw ritir  g
Decision
Support

Does th e  responden t use U nderw rite rs ' 
com pu terized  decision aids

N om inal

Since a h ie ra rch ica l construct cannot be ju stified  a t  th is  point, the 

in p u ts  will be coded as four dichotom ous variables. For each  of the 

technologies, re sp o n d en ts  w ill be coded as 'adopters' o r 'non-adopters'. A
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sep ara te  se t o f questions w ill determ ine each, responden t’s  ‘s tra teg ic  use’ of 

th e  technology in  question .

Loan Origination / Workflow M anagem ent Tools

Adoption of loan  o rig ination  and  workflow m an ag em en t (LO/WM) 

softw are w ill be tre a te d  as dichotom ous variable . M easu rin g  adoption  of 

LO/WM softw are w ill be based  on a b rief description of th e  functionality  of 

such  softw are an d  a  rep resen ta tiv e  exam ple based  on a  su rv ey  of popular 

com m ercial offerings. W hile m any  such system s a re  in  use , th e re  is no 

un iversally  recognized categorization  schem e w hereby resp o n d en ts  could 

sim ply indicate w h e th e r  th ey  w ere using a  p a rticu la r category  of technology 

or not. W hile "A utom ated U nderw riting" is a  w idely recognized te rm  

(Clayton, 1998), m any  w ould  tak e  it to include o th er technologies w hich are 

tre a te d  sep ara te ly  in  th is  study.

G enera l charac te ris tics  o f LO/WM software include:

• C om puterized in p u t forms for applican t d a ta

• P rom pts to  a sk  for necessary d a ta

• Perform s com putations such as paym ent am o u n t

• M anages / g en era tes  correspondence

• G enera tes 'to-do' lis ts  for lending personnel

• G enera tes su m m aries  of loans in  progress an d  th e ir  s ta tu s

• G enera tes m an d a te d  governm ent reports

•  M ain ta in s  or provides access to regulations
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H ighly  rep re se n ta tiv e  exam ples of L oan  O rig ination  / W orkflow 

softw are a re  D esktop O riginator™  from  F an n ie  M ae / M O RNET and  L oan  

Manager™  from  D y n a tek  (C layton. 1998). T hese two trad e  nam es w ill be 

referenced  in  the  q u estio n  reg a rd in g  adoption o f LO/WF. The web form  th a t  

collects responses to th is  q uestion  w ill offer a  quick  link to  a  m ore d e ta iled  

descrip tion  o f LO/W F softw are.

A utom ated Verification Tools

A doption of a u to m a te d  verification w ill be sim pler to m easu re  th a n  

LO/WM, as sim ple, unam biguous questions can  be used. T he questions w ill 

be:

1) Does your len d in g  u n it use direct electronic links su ch  as 

E D I or th e  W orld  W ide Web to com m unicate w ith  c red it 

bu reaus?

2) Does your len d in g  u n it direct electronic links such  a s  ED I or 

th e  W orld W ide W eb to com m unicate w ith  m ortgage 

reg is trie s  (M ERS)?

I f  e ith e r an sw er is 'yes', th e  responden t w ill be classified as a n  adop ter of 

au tom ated  verification. A  m ore deta iled  defin ition  of direct electronic lin k in g  

a n d  listing  of severa l b ra n d  nam e products w ill be hyper-linked  to a  b u tto n  

beside the  question . T he p roducts w ill include th e  "Interfaces/ED I" fea tu re  o f 

MorVision™ an d  ePass™  from  G enesis 2000.
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Autom ated O rigination D ecision Support Adopter Tools

A utom ated  O rig in a tio n  Decision S u p p o rt (ODS) A doption w ill be 

defined for th e  pu rposes o f  th is  study  a s  th e  use  of decisional guidance a t  th e  

point of o rig ination  s to re d  in  the  form o f com pu ter softw are. ODS is d iffe ren t 

from  U nderw riting  D ecision Support (UDS) in  th a t  i t  does no t re la te  d irec tly  

to  m arke tab ility  or u n d e rw ritab ility  o f th e  p o ten tia l loan. UDS w ill a lso  be 

m easu red  using  d ifferen t c rite ria .

Specific softw are fe a tu re s  which c h arac te rize  ODS include th e  

following:

• G uidance in  su g g estin g  specific p roducts to app lican ts once 

app lican t in fo rm a tio n  is en te red

• R isk ch a rac te riza tio n  of app lican t (low -m oderate-high, for 

exam ple)

• Accept / R efer decision ('Refer' m e a n in g  to pass process on  to 

hum an)

• Com pare a p p lica n t d a ta  ag a in s t lend ing  un it's  in te rn a l ru les , 

policies, a n d  gu idelines

• A bility to be p rog ram m ed  w ith  len d in g  u n it policies

• A ssess im pact o f p o ten tia l new  loan  on lending u n it's  ex is tin g  

loan  portfolio
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• U ses a  rule base w hich has been, e ith e r  program m ed in-house 

or purchased  from  a  softw are vendor (often referred  to as 

'expert system ')

• E m u la te s  the decision of an  experienced  lending officer

A b rie f  description o f ODS will be p re sen te d  to respondents a long  w ith  

rep resen ta tive  exam ples of w ell know n com m ercially available system s. The 

exam ples w ill be DecisionXchange™ from  COGENSYS and  the  

P requalification  feature  of G enesis 2000 a n d  sim ila r packages 

Underwriting Decision Support Tools

U nderw riteab ility  is a  key issue in  th e  lend ing  process. I f  a  loan  

conforms to a n  u nderw rite r's  s tandards, i t  can  be sold in to  the  secondary  

m arket. W hile some lenders specialize in  'nonconform ing' loans (G lass,

1996),

A utom ated  underw riting  "...allows for im plem entation  of th e  in te rn a l 

m odules th a t  check for loan  quality  based  on  th e  lender's a n d  the  secondary  

m arke t's  qualification requirem ents" (W eimer, 1994). The two la rg e s t 

m ortgage underw riters , F edera l N ational M ortgage Association ("Fannie 

Mae") and F reddie  Mac offer the  service of ev a lu a tin g  loans online if  th e  

orig inator's softw are cap tu res the  necessary  d a ta  in  a com patible fo rm at.

The software lin k  a t  both organ izations links w ith  m ost popu lar m ortgage
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softw are packages. A sim ple question  w ill be used  to c lassify  responden ts as 

adopters or non-adopters of UDS:

"Does you r in s titu tio n  use  linkages to u n d e rw ritin g  suppo rt 

softw are sucb  as D esktop U nderw riter®  or L oan  Prospector®  to 

pre-qualify  or classify lo an  applications?"

I t  is expected th a t  any  responden ts using  AU  w ill recognize th e  p roduct 

nam es of these  tw o packages, since they  account for v ir tu a lly  a ll of th e  AU 

m arke t.

"The m ajo r problem  w ith  ... previous s tu d ies  is th a t  th ey  failed  to 

address two fu n d am en ta l issues th a t  a re  e sse n tia l to [IT  V alue] research : (1) 

adoption of a  conceptual fram ew ork  to define IT  in v es tm en t a n d  

o rgan izational perform ance and , (2) iden tification  of re le v a n t an d  accura te  

m easures to operationalize th e se  concepts." (M ahm ood a n d  M ann, 1993). 

B uilding on the  basic  research  m odel e stab lish ed  in  C h a p te r  2, th is  section 

w ill identify  an d  operationalize th e  constructs th a t  a re  expected  to im pact 

o rgan izational perform ance m easu res of in te re s t.

Software u sed  by m ortgage lenders is no t lim ited  to  th a t  w hich 

provides decisional support a n d  guidance d u rin g  the  o rig in a tio n  process.

Some applications exist solely o r p rim arily  to su p p o rt secondary  m ark e tin g  - 

se lling  loans to o th e r in stitu tio n s  and investo rs a fte r th e y  a re  o rig inated .
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Scaling and M easuring the Dependent Variables 

Perform ance constructs  in  len d in g  g en era lly  and  m ortgage lending 

specifically a re  sim ple a n d  s tra ig h tfo rw ard . T he dom ain of perform ance 

constructs (Sethi an d  King, 1994) in  th is  s tu d y  is  operational efficiency a n d  

effectiveness of th e  m ortgage lend ing  function . O perational efficiency is 

opera tionalized  as dollars spen t p e r  u n it  o f  production. O th e r m etrics are  

loan  production volume p e r em ployee, cycle tim e, and dropout ra te . 

O perational effectiveness w ill be ta k e n  as th e  qu a lity  of o u tp u t o f the  len d in g  

dep artm en ts  products. O u tp u t q u a lity  re fe rs  to the  perform ance of loans t h a t  

a re  m ade. Specific o u tp u t variab les to be m ea su re d  are sum m arized  below: 

Table 3.2

O u tp u t V ariable D efinitions

V ariable
N am e

V ariable D escrip tion Var.
Type

Volum e 
Increase  
P ercen t- 1 yr

The loan volum e increase  w ill be calculated from 
two in p u t variab les: L oan  volum e 1999 an d  Loan 
volume 1998. F igures o b ta in ed  by self-report.

R atio

P ercen tage of
Problem
Loans

The to ta l loan  volum e h e ld  by th e  in stitu tio n  as 
well as volum e of la te  a n d  non-perform ing loans 
a re  availab le  from  the  F ed e ra l Reserve da tabase

R atio

O rig inations 
per employee

T his w ill be derived  from  tw o o f th e  input 
variables: Loan o rig ina tions in  1999, and  num ber 
of em ployees

R atio

O verhead  exp. 
per loan

B anks th a t  calcu late  dollai's of overhead expense 
per loan genera ted  w ill be a sk ed  to report it.

R atio

Cycle tim e A verage n um ber of days to  rea ch  a final disposition 
on a  loan application.

R atio

D ropout Rate P roportion  of app lica tions th a t  volun tarily  drop ou t 
of consideration  p rio r to f in a l disposition.

In te r
val

A pproval Rate P roportion  of Loan A pplica tions processed by 
system  th a t  a re  e v en tu a lly  approved.

In te r
val
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Volume Increase - lY ear  

Total loan  production  (originations) for 1998 a n d  1999 w ill be self- 

reported . As explained  in  th e  p rio r section, volume on  th e  b an k 's  balance 

sh ee t a t year end  (available from  Federa l Reserve) m ay  no t be indicative o f 

to ta l  volume of orig inations due to  differing policies reg a rd in g  selling loans 

in to  the  secondary m ark e t (Johnson  and  Berg, 1996). O ne-year percentage 

volum e increase w ill be th e  in crem en ta l increase of lo an s  gen era ted  in  1999 

over 1998.

Loan Volume 98 an d  L oan  Volume 99 w ill be defined  a s  th e  dollar 

volum e of new  loans g en e ra ted  by  th e  respondent in  1998 a n d  1999, 

respectively. R anges w ill n o t be needed for th is  input, since th e  dollar 

volum e should be availab le to  m ost respondents. The in p u t form  will specify 

th a t  the  num ber be given in  m illions rounded to the  n e a re s t  m illion. These 

variab les will be tre a te d  as continuous, ratio  inpu ts for p re-processing  an d  

analysis purposes. I t  is p lausib le  th a t  some banks m ay  have negative  changes 

due to general economic tre n d s  such  as h igher in te re s t ra te s  (M aselli, 1994).

Percentage of problem loans 

Total m ortgage loans for each  respondent in s titu tio n  th a t  is covered in  

th e  Federal Reserve d a ta b ase  (www.frbchi.org/rcri) a re  rep o rted  in  Item  1410 

- "LOANS SECURED BY REAL ESTATE". Problem  lo an s can  be tak e n  as 

th e  to ta l of Item  1422 "LOANS SECURED BY REAL ESTA TE - PAST 90 

DAYS OR M ORE AND STILL ACCRUING" and  Item  1423 "LOANS
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SECURED BY REAL ESTATE - NONACCRUAL". D ividing problem  loans 

in to  to ta l loans w ill y ield  a n  effective m easure o f lo an  quality .

There a re  sev era l p o ten tia lly  confounding factors, w hich canno t be 

m easured, an d  therefo re  m u st be assum ed to be random ized  across a ll 

respondents. T hese factors are:

1. B anks m ay  have different policies on w h ich  loans th ey  keep 

and  w hich th e y  sell. Some institu tions m ay  se ll a ll  loans th a t  

qualify in to  th e  secondary m arket, keep ing  only  th e  poorer ones, 

w hich m ay  have  been  p riced  higher.

2. Some b an k s m ay  have problem  loans t h a t  w ere generated  

prior to im p lem en ta tion  of new technology b u t  s till  on th e  books.

This problem  is m itig a ted  by the likelihood th a t  banks w ill 

charge off loans th a t  have not perform ed for sev era l years.

Percentage o f problem  loans is expected to go dow n as genera l level of

IT  adoption increases. T his variab le  is expected to  show  a  p a rticu la rly  h igh  

degree of association  w ith  A utom ated  U nderw riting  a n d  A utom ated  

O rig ination  adoption. The value of knowledge im p a rte d  to decision m akers 

by w ay of ex trac tin g  i t  from  d a ta  (Weiss an d  Kulickow ski, 1991) or 

tran sfe rrin g  i t  from  o th e r  dom ain  experts (T urban, 1993), will be m ost 

ev iden t in  th is  va riab le . S tra teg ic  in ten t of adoption  is expected to have a  

m oderating  effect, since adop ters who are w illing to  change th e ir  business
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p rac tices have b e en  identified  a s  experiencing th e  h ig h est b en efit (D avenport, 

1993).

Loan Originations per Employee 

R esponden ts have been  a sk ed  to indicate to ta l  volum e of loans and  

to ta l  n u m b er of loans g en era ted  in  th e ir  business u n it I n  1999 as w ell as th e  

av erag e  n um ber of em ployees in  th a t  un it d u rin g  th e  year. A  sim ple ra tio  

w ill be calcu lated  from  these  tw o inpu ts . Loan volum e p e r  em ployee is and  

efficiency m easu re , an d  is expected  to vary  d irectly  w ith  level of adoption. A 

h ig h  s tre n g th  o f association  is expected  betw een th is  v a riab le  a n d  L oan 

O rig ination  / W orkflow an d  A u tom ated  V erification based  on  sim ple ta sk  

rea lignm ent/conso lida tion  an d  th e  value of m an ag em en t in fo rm ation  (Post, 

K agan , and  L au , 1995). W hen adop te rs  expressly  in ten d  to  exploit IT  

innovations to  re s tru c tu re  b u sin ess  processes (as cap tu red  in  th e  ‘S tra teg ic  

In te n t’ variab le) th e  association  shou ld  be even stronger. S tra te g ic  In te n t is, 

therefo re , expected  to in te rac t w ith  th e  predictor variab le  in  i ts  im pact on 

th is  criterion .

E ach  re sp o n d en t will be a sk ed  to estim ate  th e  average  n u m b er of 

em ployees in  th e  lend ing  u n it for w hich  he/she is respond ing  d u rin g  1998. 

R anges will no t be used, as responden ts are  expected to be able  to accurately  

rep o rt th e  n u m b er of em ployees. T he survey in s tru m e n t w ill e xp la in  th a t  the  

n u m b er is to re p re se n t all professional, m an ag eria l and  c lerical em ployees in
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th e  business u n it  w ho deal directly  an d  p redom inan tly  w ith  m ortgage  

lending .

Total Cost per Loan Originated

M any b a n k s  ca lcu la te  an d  carefully  m on ito r overhead  do lla rs  p e r  loan 

processed. O v erh ead  dollars pe r loan  is a n  efficiency m easu re  a n d  is 

expected  to co rre la te  negative ly  w ith  level o f adoption. T h a t  is, technology 

ado p te rs  a re  expected  to experience lower overhead  dollars p e r  lo an  th a n  non 

technology ad o p te rs  (Portner, 1995). Size of th e  in s titu tio n  (W est, 1994) and 

s tra te g ic  in te n t o f adop tion  (Tapscott an d  C aston , 1993) m ay  m o d era te  the 

im p ac t of technology adoption  on overhead  ra te s .

Cycle Time

R espondents w ill be asked  to indicate, in  days, how m u c h  tim e  elapses 

on  average b e tw een  o rig ina l app lican t con tact (d a ta  collection) a n d  fin a l 

d isposition  o f th e  loan . Cycle tim e is a  generally  understood  concept in  

m ortgage lending. T herefore, i t  is reasonable  to expect a  h ig h  response  ra te  

w ith o u t posing p re-defined  ranges. W hoever fills o u t the  fo rm  (web or paper) 

w ill sim ply s ta te  a n  in teg er estim ate  of th e  n u m b er of days. T he  w eb form 

w ill no t allow u n reaso n ab ly  h igh  e stim ates  or negative  e s tim a te s  a s  a  

sa feg u ard  a g a in s t b lunders .

Cycle tim e is  expected  to be sh o rte r as level o f adoption  is h igher. A 

p a rticu la rly  s tro n g  negative  association w ith  cycle tim e is expec ted  for 

A u tom ated  W orkflow a n d  V erification adoption. F irm  size a n d  type  a n d
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stra teg ic  in te n t o f adoption  m ay m oderate  the  im pact in  a ll cases. N um erous 

sources cite a  w i l l in g n e s s  to restruc tu re  critical processes as a  deciding factor 

in  the  ‘success’ of innovative  IT adoption (D avenport a n d  Short, 1990, 

S toddard  and  Ja rv e n p a a , 1995).

Dropout Rate

A fter in itia l contact, not all app lican ts rem a in  in te re s te d  in  following 

th rough  w ith  th e  app lication . W hen a n  app lican t te rm in a te s  consideration  

an d  fu rth e r p rocessing  of th e  loan voluntarily , i t  is te rm e d  a  'dropout'.

D ropout ra te  is expected  to be correlated  positively, b u t  no t perfectly  w ith  

cycle tim e, as i t  is reasonab le  to expect th a t  long w a itin g  tim es w ould lead 

people to look elsew here  or change th e ir  m inds abou t th e  tran sac tio n .

The ra te  of dropout is prim arily  a  p roductiv ity  m easu re , a n d  is 

expected to co rre la te  negatively  w ith  adoption (lower d ropout ra te s  w ill be 

associated w ith  h ig h e r levels of adoption). For th a t  reason , a  h igh  level of 

association is expected  betw een Workflow and  V erification  adoption  an d  th is  

m easure. The effect once again  m ay be m oderated  by  firm  size a n d  type, and  

by stra teg ic  in te n t of adoption. In stitu tio n s who a re  w illing  to re-engineer 

the  loan o rig ination  process should see th e  m ost d ram a tic  im provem ents in  

tim e and  efficiency (V enkatram an, 1994), an d  therefo re  few er dropouts.

Some v a riab le s  have a  very stra igh tfo rw ard  m ean in g  an d  w ill be 

solicited directly  (exam ple: Volume of new  loans g en era tin g  in  p a s t 12 

m onths). O ther v a riab les  w ill require ind irect m ea su re m e n t u sing  several
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questions from a  prev iously  v a lid a ted  scale, w here possib le  (exam ple: D egree 

o f o rgan izational tran sfo rm a tio n  concom itant w ith  technology adoption). 

W here new scales m u s t be developed, several questions w ill be proposed 

b a sed  on  face and  co n ten t valid ity .

Scaling and M easurem ent of M oderating Variables

Three possible m o d era tin g  variab les included in  th e  resea rch  m odel 

m u s t be cap tu red  an d  sca led  w ith  the  survey in s tru m e n t. T he variab les are : 

Type of institu tion , scope o f in stitu tio n , and  s tra teg ic  in te n t  o f adoption.

Type of Institution.

R espondents w ill be offered choices to respond  to  th is  question. The 

m ajo r types of lenders are :

• Com m ercial B an k

• Savings an d  L oan

• Credit U nion

• M ortgage B roker

• M ortgage B an k er

• O ther

Since financial in s titu tio n s  are  required  by law  to  declare w hich type 

th e y  are , th is question  can  be answ ered  directly by  resp o n d en ts . A  'radio 

b u tto n ' technique w ill be  u sed  in  th e  in p u t form to e lim in a te  th e  possib ility  of 

th e  responden t m ark in g  m u ltip le  choices. For pu rposes of analysis, type of 

in s titu tio n  will
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Scope o f Institution

W hether the  responden t is re p o rtin g  for a single b ra n c h  o r m u ltip le  

b ran ch es  w ill be solicited  by  th e  in s tru m e n t. A single b ra n c h  w ould  b y  

defin ition  be a local in s titu tio n . M u ltip le  b ranches w ith in  a  local ra d iu s  (50 

m iles) is  th e  next level of scope. M ultip le  b ranches w ith in  250 m iles a n d  

m u ltip le  b ranches w ith  a  rad iu s  of m ore th a t  250 m iles a re  th e  f in a l options. 

T he d a ta  is justifiab ly  o rd inal, b u t n o t in te rv a l or ra tio .

Strategic U se  of Adoption 

V en k atram an 's  (1994) five levels o f o rgan iza tional tra n s fo rm a tio n  will 

serve a s  th e  foundation of the  co n stru c t 'S tra teg ic  U se of A doption '. W hile no 

developed scales based  on th is  fram ew ork  have been  pub lished , a  closely 

re la te d  scale was developed by M ira n i a n d  L ederer (1998). T h is w ork  is a 

com pilation  and  o rgan ization  of p rev ious w orks in  b u sin ess  v a lu e  o f IS 

pro jects. The au tho rs  group qu estio n s in to  th ree  d im ensions of 

o rgan iza tional benefit: T ran sac tio n a l, In fo rm ational a n d  S tra teg ic . A n  

an a ly sis  of content o f V e n k a tram a n 's  levels of tran sfo rm a tio n  a n d  M irian i 

a n d  L ederer's  dim ensions of benefit y ields the  following c o m m on elem ents:
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T able 3.3

O perationalization  of S tra teg ic  Use Level

Content E lem ents V enkatram an
(Original)

M iran i/
L ederer

V enkatr-
A m an

(Condensed)
• Provide New Products or 

Services to custom ers
• Provide B etter P roducts or 

Services to C ustom ers
• E nhance com petitiveness or 

create  stra teg ic  advan tage

Business
Scope
Redefinition

S trateg ic
D im ension

Revolution­
ary  Use

• E stab lish  useful linkages 
w ith  o ther organizations

Bus. Network 
Redesign

• Change the  way the  
organization  does business

• E nable the  o rganization  to 
respond more quickly to 
change

Bus. Process 
Redesign

• Im prove m anagem ent 
inform ation for s tra teg ic  
p lann ing

• Im prove inform ation for 
operational control

• Im prove inform ation for 
m anageria l control

• E nable easier access to 
inform ation

•

Inform ation
In tegration

Inform atio
n a l
D im ension

E volutionary 
Im pact (Use)

• Save money by reducing  the 
w ork force

• Save money by reducing  
com m unication costs

• Save money by reducing  
system  m aintenance costs

• Speed up tran sac tions
• Facilita te  organ izational 

adherence to governm ent 
regulations

Localized
Exploitation

T ransactio
na l
D im ension
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T he in s tru m e n t w ill pose five 'benefit groups' corresponding to 

V enkatram an 's  five levels of transfo rm ation . E ach  group will have 1-3 

specific benefits (from  th e  above table) th a t  charac terize  the  level.

R espondents w ill be asked  to check a ll benefit groups th a t  apply to  th e ir  

in ten tions in  recen t technology adoptions. T he h ig h est category in  w h ich  an y  

benefits a re  checked w ill signify th e  level o f th is  variab le . For purposes of 

d a ta  analysis, levels of th is  construct w ere reduced  to two: E vo lu tionary  U se 

and  R evolutionary U se.

Administering the Instrum ent

The in s tru m e n t w ill be adm in istered  v ia  web page. Lending 

in stitu tions w ill be con tacted  by le tter, phone and, w here practical, by  e -m ail 

to solicit co-operation. A t the  tim e of contact, subjects will be inform ed o f th e  

n a tu re  of th e  study, a n d  its  significance in  e s tab lish in g  m easurable 

rela tionsh ips betw een  technology adoption  a n d  value. A paper form  of th e  

questionnaire  will accom pany the so licita tion  for responden ts who do n o t 

have web access or w ould ra th e r  respond  on  pap er. P re-addressed  lab e ls  w ill 

be included in  the  so licitation  packet.

A ru n n in g  log of p ap er surveys re tu rn e d  an d  responses tra n sm itte d  

over the  W orld W ide Web w as kept a n d  com pared  to the  original m ailing  

weekly. A fter the  f irs t  two weeks, e ith e r a n  e-m ail or phone follow up w ill be 

done every o ther w eek  for the  next six w eeks. A t th e  en d  of th a t  tim e, follow
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up w ill cease, a n d  d a ta  analysis w ill begin, a ssum ing  th a t  enough  resp o n ses 

are  in  h an d  for s ta tis tic a l analysis.

List of Questions

Table 3.4

L ist of Q uestions to  be Included in  th e  In s tru m e n t

CONSTRUCT QUESTION C H O IC ES
Loan Volume 
1998

To th e  closest thousand, w h a t w as 
th e  volum e of loans g en era ted  by 
y o u r business un it in  1998?

W ill type in  
n um ber d irec tly

Loan Volume 
1999

To th e  closest thousand , w h a t w as 
th e  volum e of loans g en era ted  by  
y ou r b usiness u n it in  1999?

W ill type in  
num ber d irec tly

In stitu tio n
Type

In d ica te  th e  type of in s titu tio n  you 
a re  rep resen ting  in  your responses

• C om m ercial 
B ank

• Sav ings a n d  
L oan

• M ortgage B an k
• C red it U n io n
• O ther

Scope of 
O peration

In d ica te  th e  focal m ark e t a re a  for the 
in s titu tio n  you are rep re se n tin g  in  
y o u r responses. The focal m a rk e t 
a re a  is w here  you p lan  to do 80% of 
new  loans th is  year.

• Single B ra n c h
• M u lti-B ranch  / 

Single M etro  
A rea

• M u ltiB ran ch  / 
M ulti M etro  
A rea

N um ber of 
Employees

Give th e  num ber of loan  officers and  
su p p o rt personnel in  your business 
u n it  d irectly  involved w ith  m ortgage 
len d in g

W ill type in  th e  
num ber d irec tly

O rigination/W
orkflow
A dopter

H a s  your in stitu tion  im plem ented  
A u to m ated  Loan O rig ination  / 
W orkflow M anagem ent Softw are 
su ch  a s  Desktop O rig inato r™  or 
L oan  M anager™  ? (H yperlink  to 
m ore d e ta iled  descrip tion/definition 
provided)

Yes/No
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Electronic
V erification
A dopter

Does your lending u n it use  E D I or 
o th e r  electronic links to com m unicate  
w ith  c red it bu reaus or title  
reg is tries?

Yes/No

O rig ination
Decision
Support
A dopter

H as your in stitu tio n  im plem ented  
O rig in a tio n  Decision S upport 
Softw are such as D ecisionX change™  
or th e  P requalification  fea tu re  of 
G E N E SIS  2000™? (H yperlink to 
m ore deta iled  descrip tion/definition 
provided)

Yes/No

Cycle Tim e P lease  e stim ate  th e  average n u m b er 
of days w hich elapses betw een  in ta k e  
of application  d a ta  an d  final 
d isposition  of loan applications in  th e  
bu sin ess  u n it for w hich you a re  
respond ing

E n te r  num ber of 
days directly

D ropout R ate P lease  estim ate  th e  percen tage of 
lo an  app lican ts who drop ou t of 
considera tion  vo lun tarily  before f in a l 
d isposition  of the  application  is 
d e te rm in ed

E n te r  percentage 
d irectly

O verhead 
Expense P er 
Loan

I f  your business u n it com putes 
overhead  dollars spen t p e r m ortgage 
app lica tion  processed, p lease  ind ica te  
t h a t  do llar figure. Additionally, 
p lease  type, in  the  space provided, a  
b r ie f  descrip tion of expense 
categories included in  th is  figure

E n te r  dollar 
am o u n t directly 
E n te r  tex t d irectly  
in  sep ara te  in p u t 
box

Pretesting

The survey web page  w as reviewed, and  questions resp o n d ed  to  by in d u stry  

experts d raw n from  lend ing  in stitu tions an d  b an k in g  o rgan iza tion  staffs. 

C urrency of th e  technology definitions an d  a p p ro p ria te n ess  of perform ance 

ranges w ere v a lid a ted . E ach  respondent w as a sk ed  for a  c ritica l review  of the  

questions asked , ease  of understand ing , a n d  a p p ro p ria te n ess  to  the  construct 

of in te res t to th e  resea rch e r. Of p a rticu la r in te re s t a re  perform ance indices
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using self-report. A ny  indication  of inappropria te  w ording o r im plication w ill 

be addressed  p rio r to  execution of the  full survey.

Data Analysis

A nalysis of V ariance  (ANOVA) and M ultip le  A nalysis of V ariance 

(MANOVA) w ill be u sed  to te s t  the  rela tionsh ips am ong the  variab les 

specified in  th e  hypo theses. Additionally, th is  technique can  h igh ligh t an y  

unexpected classification  pow er of a  variable o r group of variab les. ANOVA 

and MANOVA are  w ell su ited  to  th is  research  design, as a ll o f th e  o u tp u t 

variables a re  m etric, a n d  a lm ost a ll of the  in p u ts  are  in h eren tly  categorical. 

Several dependen t v a riab le s  w ill be captured, each  derived from  m ultip le  

questions. W hen th is  is th e  case, and  all o th e r characteristics of th e  resea rch  

design call for the  u se  of A nalysis of Variance, MANOVA h as  a n  in h e ren t 

advantage over ANOVA. Specifically, w hen sep a ra te  ANOVA’s are 

perform ed for each  dependen t variable, no significant differences betw een  

groups m ay be discovered, w hile th e  same se t o f D V s m ay form  a lin ear 

com bination w hich does d istingu ish  betw een groups (H air, e t al, 1992).

W hen properly  app lied  th ro u g h  SAS or a s im ila r s ta tis tica l package,

MANOVA will rep o rt no t only th e  discrim ina n t  power ind iv idual ou tpu ts, b u t 

the ir (optimal) com bined pow er to  differentiate betw een tre a tm e n t groups. 

Transformation of Adoption Construct

A sking resp o n d en ts  to rep o rt strategic purpose for each  technology 

adoption creates a  p rob lem  for ANOVA / MANOVA application in  te s tin g
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m ain  effects. I f  a  responden t h as  n o t adop ted  a  technology, th e y  w ill no t 

an sw er th e  re la ted  question  about s tra te g ic  purpose. I f  adop tion  a n d  

s tra te g ic  purpose a re  used  to construc t a  2-w ay ANOVA, for exam ple , th e  

cells for “N ot Adopt” an d  a ll levels o f th e  “S tra teg ic  U se” d im ension  w ill be 

em pty . The rem edy for th is  problem  w ill be to combine th e  adop tion  a n d  

in te n t  questions into a  single d im ension  w ith  th ree  levels:

1. N ot Adopted

2. Adopted w ith  ‘E volu tionary’ Use

3. Adopted w ith  ‘R evolutionary5 Use

W hen ‘betw een  group’ differences w ere  found along th is  d im ension , specific 

post-hoc con trasts  w ere be requested  for hypothesis tes tin g .

Testing the Factor Structure 

A facto r analysis of a ll dependent v a riab le  is  included in  th e  an a ly sis . T he 

re s u lts  of th is  analysis im pacted  hypo th esis  te s tin g  a n d  in te rp re ta tio n s  of 

findings. O rthogonal ro ta tio n  w as u se d  to w ard  parsim onious a ss ig n m e n t of 

specific variab les to factors.

Loan Origination / Workflow Tools Adoption

As discussed in  C hap te r 2, A doption  o f Loan O rig ination  /  W orkflow  

tools is expected to have a n  im pact on  P roduction  an d  Efficiency, b u t  no t 

necessarily  on A sset Q uality . M oderating  effects should be scope an d  

s tra te g ic  purpose of adoption. To te s t  th e  hypotheses (and  to exp lore  w h e th e r
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a n  unexpected im pact on  qua lity  ex ists , a ll three o u tp u t v a riab le s  w ill be 

included  in  a  MANOVA design, as ind icated  below:

Table 3.5

A nalysis of V ariance — A doption of L oan O rigination / W orkflow Tools

Scope of O p era tio n
Single B ranch M ulti-B ranch  / 

Single M etro  
A rea

M ulti B ranch  
/ M u lti M etro 

A rea

Adoption
and
S tra teg ic
Purpose

Not A dopted P roduction  
Efficiency 
A sset Q u a lity

Production 
Efficiency 
Asset Q u a lity

P roduction  
Efficiency 
A sse t Q uality

Adopted /
E volu tionary
Purpose

P roduction  
Efficiency 
A sset Q u a lity

Production 
Efficiency 
Asset Q u a lity

P roduction  
Efficiency 
A sset Q uality

Adopted /
R evolutionary
Purpose

Production  
Efficiency 
A sset Q u a lity

Production 
Efficiency 
Asset Q u a lity

P roduction  
Efficiency 
A sset Q uality

Specific nu ll hypotheses to be tes ted  are:

1. Adoption of L oan  O rig ination  / Workflow tools h a s  no im p ac t on 

production or efficiency m easu res. An F-test w ill be u sed  to determ ine 

w he ther betw een-group variance  along this d im ension  is significantly  

g rea te r th an  can  be accounted for by overall variance .

2. Am ong adopter's, no differences ex ist in levels of th e  dep en d en t 

variab les betw een  groups w ith  ‘evolutionary’ an d  ‘rev o lu tio n a ry ’ 

purpose. A post-hoc te s t for difference betw een th ese  two groups 

tes ted  the null.

3. Among adopters, no differences ex ist in levels of th e  d ep en d en t 

variab les betw een groups w ith  single branch, m u lti-b ran ch  / single
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metro, an d  m u lti  branch  / m u lti m etro scope of operation . By including 

an  in te rac tio n  te rm  in  th e  ANOVA m odel specification (model y i  y> 

y3=a b a*b) th e  null w as tested .

Electronic Verification Tools Adoption

Adoption of electronic verification tools is  posited  to have an  im pact on 

Production and  Efficiency, and  on A sset Q uality . M oderating  effects are 

scope and stra teg ic  purpose of adoption. To te s t  th ese  re la tionsh ips a ll three 

o u tp u t variables a re  included in  a  MANOVA design , as  indicated  below:

Table 3.6

A nalysis of V ariance — Adoption Electronic V erification  Tools

Scope of O peration
Single Branch M ulti-B ranch  

/  Single M etro 
A rea

M ulti B ranch 
/ M ulti M etro 

A rea

Adoption
and
S tra teg ic
Purpose

Not Adopted Production 
Efficiency 
A sset Q uality

P roduction  

Efficiency 

A sse t Q uality

Production 
Efficiency 
Asset Quality

A dopted /
E volu tionary
Purpose

Production 
Efficiency 
A sset Q uality

P roduction  
Efficiency 
A sse t Q ua lity

Production 
Efficiency 
A sset Q uality

A dopted /
R evolutionary
Purpose

Production 
Efficiency 
A sset Q uality

P roduction  
Efficiency 
A sse t Q ua lity

Production 
Efficiency 
A sset Q uality

Specific null hypotheses tested  w ere:

1. Adoption E lectronic V erification tools h a s  no im pact on 

production or efficiency m easures. A n F -test w as used to 

determ ine w he ther betw een-group va rian ce  along this
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dim ension is sign ifican tly  g rea te r th a n  can  be accounted  for 

by overall variance .

2. Am ong adopters, no differences exist in  levels of th e  

dependen t v a riab le s  be tw een  groups w ith  ‘evo lu tionary’ an d  

‘revo lu tionary ’ purpose . A post-hoc te s t for difference 

betw een these  two groups tes ted  for suppo rt of th e  null.

3. Am ong adopters, no differences exist in  levels of th e  

dependen t v a riab les  be tw een  groups w ith  single b ranch , 

m ulti-b ranch  / single m etro, an d  m u lti b ran c h  / m u lti m etro  

scope of operation . B y including a n  in te rac tio n  te rm  in  th e  

ANOVA m odel specification (model yi yz y 3= a  b a*b) th e  w as 

tested .

Origination Decision Support Tools Adoption  

Adoption of O rig ination  D ecision Support tools h a s  a n  im pact on A sse t 

Q uality  b u t not necessarily  on  P roduction  and  Efficiency. M odera ting  effect 

is s tra teg ic  purpose of adoption . All th ree  ou tpu t variab les w ere included in  a 

MANOVA design, as  ind ica ted  below:
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Table 3.7

A nalysis of V ariance — Adoption o f O rig ination  

Decision S upport Tools

A doption an d  S tra teg ic  Purpose
Not A dopted

Production 
Efficiency 

A sset Q uality

A dopted / 
E volu tionary  

Purpose

Production  
Efficiency 

A sset Q uality

Adopted / 
R evolutionary 

Purpose

Production 
Efficiency 

A sset Q uality

Specific nu ll hypo theses to be te s te d  are:

1. A doption o f O rig ination  Decision Support tools h a s  no im p act on 

a sse t quality . A n F -te s t w as used to determ ine  w h e th e r  betw een- 

group variance along th is  d im ension is sign ifican tly  g re a te r  th a n  

can  be accounted for by  overa ll variance.

2. Am ong adopters, no differences exist in  levels o f th e  d ep en d en t 

variab les betw een  g roups w ith  ‘evolu tionary’ a n d  ‘rev o lu tio n a ry ’ 

purpose. A  post-hoc te s t  for difference betw een  th e se  tw o groups 

te s te d  th e  null.

Underwriting D ecision Support Tools Adoption

Adoption of U nderw riting  D ecision Support tools is p o sited  to  have an  

im pact on, A sset Q uality  b u t no t necessarily  on P roduction  a n d  Efficiency. 

M oderating  effect should  be s tra te g ic  purpose of adoption. To te s t  th e  

hypotheses (and  to explore w h e th e r  unexpected im pacts on  p ro d u ctio n  and
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efficiency e x is t , a ll  th re e  ou tpu t variab les w ere  included  in  a n  ANOVA 

design, as ind ica ted  below:

T able 3.8

A nalysis of V ariance — Adoption of U n d erw ritin g  

D ecision S upport Tools

A doption a n d  S tra teg ic  Purpose
N ot Adopted

Production  
Efficiency 

A sse t Q uality

A dopted / 
E volu tionary  

P urpose

Production  
Efficiency 

A sse t QuaHty

A dopted / 
R evolu tionary  

Purpose

Production  
Efficiency 

A sset Q u a h ty

Specific nu ll hypo theses to be tes ted  are:

1. A doption o f U nderw riting  Decision S uppo rt tools has no 

im pact on  a s se t  quah ty . A n F -test w as u sed  to determ ine 

w h e th er betw een-group variance a long  th is  dim ension w as 

significantly  g rea te r th a n  can  be accoun ted  for by overall 

variance.

2. Am ong adop te rs , no differences ex is t in  levels of the 

dependen t v a riab le s  betw een groups w ith  ‘evolutionary’ a n d  

‘revo lu tionary ’ purpose. A post-hoc te s t  for difference 

betw een th e se  two groups te s te d  for th e  null.
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Other Exploratory Tests 

No th eo re tica l basis for hypothesizing a  re la tionsh ip  b e tw een  b a n k  

type and  perform ance variab les or in te rac tion  effect w ith  adop tion  variab les 

could be constructed . However, since in s titu tio n  type is be ing  rep o rted , i t  is 

convenient an d  usefu l to construct sep ara te  ANOVA’s to te s t  for th e se  effects. 

Adoption of a ll four technologies will be included in  final m odels a s  m ain  

effects. B ank  type  w ill be a  th e  o ther m ain  effect. The following m odel 

specification w ill be used: m odel yiy 2y 3y 4ysy6y 73=a b a*b .
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Chapter Four 

D ata Collection and Analysis

This c h ap te r p resen ts  a c tu a l d a ta  collection, coding, p re-processing , 

a n d  analysis. F irst, d is trib u tio n  o f th e  surveys and collection o f responses 

a re  related . Response ra te  and  e ffo rts to enhance it w ill be covered. Second, 

coding and  sto rin g  responses e lectron ica lly  are  explored. T hird , 

preprocessing  procedures, such a s  excising inappropria te  an d  incom plete  

responses are  explained . Finally, aggregation , sum m ary, an d  an a ly tic a l 

techniques used, as w ell as th e ir  re su lts , a re  presented.

Distribution of Surveys and Collection of Responses

The m ailing  l is t provided e lectron ica lly  by the M ortgage B an k ers  

A ssociation of A m erica (MBA) w as converted  from ASCII tex t in to  a  M icrosoft 

Access table and  used  to  m ail-m erge cover le tters. Surveys w e n t o u t w ith  

personalized envelopes an d  cover le t te rs  to the  lis t in  O ctober. S ev era l follow 

ups were conducted a n d  a  second m ailin g  of new subjects w as s e n t  la te r . 

S im ultaneously , a  w ebsite  w as constructed  and  activa ted  w hich  h a d  the 

capability  of collecting responses on  line. Web collected responses w ere
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im p o rted  d irectly  in to  a  M icrosoft A ccess table, w hile p a p e r  responses h a d  to 

be h a n d  keyed.

R espondents w ho took th e  su rv ey  on  line w en t to  a  w eb page hosted  by 

th e  M ortgage B ankers’ A ssociation o f A m erica. The page  co n ta in ed  a n  

en d o rsem en t of the  s tu d y  by the  M BA a n d  a  link  to th e  a c tu a l  su rvey  page 

h o sted  a t  In d ian a  S ta te  U niversity . I n  th e  course of e s ta b lish in g  th e  link, the  

su rv ey  in s tru m e n t w as screened  for fo rm a t and  con ten t b y  th e  resea rch  

d e p a rtm e n t of th e  MBA. The P re s id e n t o f M ortech, LLC, a  M ortgage 

T echnology C onsulting  firm , also rev iew ed  th e  in s tru m e n t for co n ten t and  

sca ling  o f questions.

Survey M ailing

A  m ailing  of 1000 surveys w as s e n t  from  In d ia n a  S ta te  U n ivers ity  on 

O ctober 20, 2000. E ach  m ailing  co n ta in ed  th e  following:

• Cover le tte r  exp lain ing  the  pim pose of th e  su rvey , r ig h ts  a n d  

protections of respondents, a n d  th e  address o f th e  lin k  to  th e  

on-line in s tru m e n t

• The in s tru m e n t itself, p r in te d  on  both  sides

•  A n addressed  a n d  postage p a id  envelope for re tu rn in g  p a p e r 

survey, if u sed

E ach  cover le tte r  w as personalized , using  m ail m erge . E nvelopes were 

a d d re ssed  using  p ressu re  sensitive labe ls . A ll envelopes w ere  stu ffed  by 

h a n d  to  en su re  th a t  personalized  le t te rs  m atched  th e  m a ilin g  labe ls on the
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envelopes. A pproxim ately 85% of th e  sam ple h ad  e -m ail add resses ind icated . 

For th e se  sam ple points, th ree  e-m ail rem inders w ere sen t. The first 

rem in d e r w as sen t one w eek a fte r  m ailing, the  second th re e  w eeks after, a n d  

th e  la s t  four weeks after.

I n  addition to  the  e-m ail rem inders, phone calls w ere m ade to s ta te  

M ortgage B anking A ssociation d irectors to  encourage th e m  to support the  

su rvey  am ong th e ir  m em bership  a n d  encourage response. One director 

(A rizona M ortgage B ankers A ssociation) offered her m em bersh ip  lis t in  

e lectronic form at. Once th is  fis t w as checked for duplications, n inety  

ad d itio n a l m ailings were p rep a red  a n d  sent. No e-m ail follow ups were 

possible, as  e-m ail addresses w ere no t included.

Response Rate

W ith in  a few days of th e  in itia l m ailing, responses b egan  to  come in, 

a lth o u g h  slowly. E ach e-m ail rem in d er resu lted  in  a  few  add itional 

responses. The final cutoff for inclusion  w as Decem ber 15, 2000. At th a t  

tim e, 103 paper responses an d  77 web responses had  b een  collected. Two 

responses came afte r the  cutoff, b u t n e ith e r w as usab le  so w ere not included 

in  th e  analysis. The to ta l response ra te , including th e  second m ailing, w as 

16.5%.

Data Coding and Cleaning

A ll survey response d a ta  w as sto red  in  M icrosoft Access™ tables.

T hree  tab les  were created  w ith  iden tica l struc tu res. O ne tab le  w as g en era ted
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for paper responses, one for web responses, a n d  one for com bined resu lts .

D a ta  c lean ing  w as done a t  several stages in  th e  coding process. C alcu la ted  

fields w ere g en era ted  w ith  the  use of M icrosoft Access™ u p d a te  queries.

Data Coding

All responses from  bo th  paper surveys a n d  th e  online d a ta  reposito ry  

w ere m erged in to  a  com m on Microsoft Access 2000™ tab le . Responses on 

pap er w ere h a n d  keyed  by  th e  investigator. P a p e r  surveys th a t  ind icated  

th a t  they  w ere from  com m ercial lenders w ere excluded from  coding.

W hen no response  w as given, th e  field w as left b lank . Occasionally, 

respondents who u se d  p ap er in s tru m en ts  gave a  range , w here  a point 

estim ate  w as asked  for. M ost often th is  w as done w ith  th e  variable Cycle 

Time th a t  e s tim a te s  th e  tu rn aro u n d  tim e for a lo an  application . In  th ese  

cases, the  m idpoint o f th e  range  w as en te red  as th e  po in t estim ate . W hen 

loan volume w as obviously given in dollars in s te a d  of m illions of dollars, th e  

investigator m ade th e  correction as th e  response w as keyed in. The c rite r ia  

used  to determ ine w h en  th is  type of e rro r h a d  b een  m ade w ere: C om parison 

to num ber of loans, type of institu tion , an d  o rig ina tion  cost.

Responses m ade  on th e  web page w ere c ap tu red  in  th e  form of a  te x t 

file on the  host se rver. The investigator is a n  a d m in is tra to r  of the se rv er an d  

w as thereby  able to  d irectly  access th is  file. T he file h a s  now been copied to  a  

backup tape  a n d  rem oved from  the se rver for secu rity  purposes. T hrough  th e  

Microsoft Access Im p o rt procedure, th e  tex t file w as b ro u g h t in to  a  M icrosoft
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Access™ tab le  of id en tica l s truc tu re  to  th e  file described  above. Since ran g e s  

w ere no t possible, th is  e rro r  did not have  to be co rrected . D ollar e s tim a te  

coding erro r w ere co rrec ted  in  the sam e m a n n e r a s  w ith  coded p ap er form s. 

Once d a ta  w as im p o rted  in to  a  M icrosoft Access™ tab le , b o th  th e  p a p e r 

response tab le  a n d  th e  online response tab le  w ere  ap p en d ed  in to  a  com bined 

tab le  w ith  id en tica l s tru c tu re .

The app roval ra te  problem  loan  v ariab les h a d  a n  op tion  of ‘7’ to 

indicate th a t  th e se  fields w ere not applicable. A ny p lace a  ‘7’ w as en te red , i t  

w as excised p rio r to  an a ly sis  and  show n a s  a  m iss in g  va lue . In  th e  o rig ina l 

response d a tab ase , th e  a c tu a l response w as re ta in e d .
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Calculated Fields 

Two variab les o f interest for the calcu lation  had  to be computed from  

raw data g iven  by respondents. T hese fields are sum m arized  below:

Table 4.1

Calculated Fields to be Used as Dependent Variables

V ariable
Nam e D ata Type Computation

Loans P er 
Employee

N U M ER IC Total N um ber of L oans 1999 / N um ber of 
Employees

G row th N U M ER IC (Loans 1999 — L oans 1998) / Loans 1998
Adoption of
Workflow
Tools

N U M E R IC Level of Adoption:
0 — W F=0 (WF adoption)
1 — W F1=1 or W F2=1 (E volu tionary  In tent)
2 -  W F3=1 or W F4=1 or W F5=1 
(Revolutionary In ten t)

Adoption of 
E lectronic 
V erification 
Tools

N U M ER IC Level of Adoption:
0 — EV=0 (EV Adoption)
1 -  EV1=1 or EV2=1 (E volu tionary  In tent)
2 — EV3=1 or W F4=1 or W F5=1 
(Revolutionary In ten t)

Adoption or
O rig ination
Decision
Support
Tools

N U M ER IC Level of Adoption:
0 — ODS=0 (ODS Adoption)
1 — O D S l =1 or ODS2= (Evolutionary In ten t)
2 -  O D S3=l or O D S 4= l or O D S5=l 
(Revolutionary In ten t)

Adoption of 
U nderw riti 
ng Decision 
Support 
Tools

N U M ER IC Level of Adoption:
0 — UDS=0 (UDS Adoption)
1 — UDS 1=1 or UD S2=1 (Evolutionary In ten t)
2 -  UDS3=1 or UD S4=1 or UDS5=1 
(Revolutionary In ten t)

These fields w ere ad d ed  to the tab le  by c rea ting  new  fields w ith  the 

charac teristics  show n. V alues were com puted w ith  u p d a te  queries.
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Final Cleaning

A fter a ll su rv ey s w ere en tered  an d  coded, a  fin a l effort to excise 

surveys th a t  w ould n o t m eaningfully con tribu te  to  d a ta  analysis. R easons for 

excision w ere as follows:

• R easonab le  inference th a t  th e  responden t w as a  com m ercial 

lender. T he  m ost obvious cue w as th a t  average  loan  size w as 

over $1 m illion. A dditional cues w ere cycle tim es in  excess of 

1 m onth , loans p e r employee of less th a n  5, a n d  orig ination 

cost of over $10,000. I f  any of these  conditions w as found, 

th e  sam ple  po in t w as excluded.

• N on-responsiveness. I f  the responden t gave essen tia lly  no 

d a ta  ab o u t loan  volume, num ber of em ployees, cycle tim e or 

o rig ina tion  cost, the  sam ple poin t w as excluded.

•  A m biguity  o f loan  volume. W hen i t  could n o t be reasonably  

a sce rta in ed  w h e th er loan volume w as being  given in  dollars 

or m illions o f dollars, the  sam ple poin t w as excluded.

No sam ple po in t w as found to have unreasonable  responses a fte r the  above 

m entioned c lean ing  s tep s w ere executed. A h igh  degree of variab ility  w as 

noted on some variab les, b u t none were im plausible.
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T ests for Response B ias  

B ias is alw ays a  possib ility  in  su rvey  resea rch , so sources of b ias 

sho u ld  be explored w here  possible (H ufhagel a n d  Conca, 1994). Two possib le  

sou rces of response b ias w ere  identified  an d  te s te d  for — S eria l position ing  o f 

response  a n d  m odes of response . S erial position ing  re fe rs  to w he ther a  

response  cam e early  in  th e  tim e window a llo tted  for response or la te . M ode of 

response  refers to w h e th e r  a  subject responded  by  w ay  of a  p aper su rv ey  o r 

by  w ay  of a  web form.

Since the  source o f  a  response w as a lread y  included  in  the  d a ta se t, 

group counting  for categorica l variab les an d  group averages for con tinuous 

v a ria b le s  across response m ode w as s tra ig h tfo rw ard . F or continuous 

v a riab les , one-way ANOVA w as used to detect s ign ifican t differences across 

response  modes. The follow ing tab les sum m arize  re su lts  of th is analysis:
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Table 4.2

C om parison o f R esp on ses for P aper and Web R esponders —

Categorical Variables

Characteristic Level P ercen t of 
R esponses 

P a p e r

P ercen t of 
Responses 

Web
W orkflow Tools Non - A dopter 18 28
A doption Adopt - E volu tionary 15 5

Adopt - R evolutionary 66 67
Elect. Verification Non - A dopter 25 18
A doption Adopt - E volu tionary 19 4

Adopt - Revolutionary 56 68
O rig ination  DSS Non - A dopter 78 73
Adoption Adopt - E volu tionary 2 5

Adopt - R evolutionary 20 22
U nderw riting  DSS Non - A dopter 12 10
A doption Adopt - E volu tionary 10 5

Adopt - R evolutionary 78 85
Scope One B ranch 37 44

M ulti B ran ch  <50 mi 23 15
M ulti B ranch  <250 mi 11 5
M ulti B ranch  > 250 mi 29 36

In s titu tio n  Type C om m ercial B ank 17 14
Savings an d  Loan 6 5
M ortgage B ank 50 49
M ortgage B roker 14 10
C redit U nion 8 5
O ther | 5 17
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Table 4.3

Com parison of R esp on ses for Paper and Web R esponders —

Continuous Variables

C haracteristic A verage for Paper 
Responders

Average for Web 
Responders

Difference 
Pr. > F

Loans per 
Employee

42.19 48.82 .3169

Growth 1% 19% .4248
Cycle Time (days) 14.45 15.39 .6237
Dropout R ate 3.38 3.60 .4440
Problem  Loans 1.28 1.60 .0233
Approval R ate 4.48 3.39 .0397
O rigination Cost $1291 $1437 .3603

Most charac teristics are comparable in  value a n d  d is tribu tion  across 

response type. However, some in teresting  differences show  up in  the a reas of 

Problem  Loans and  A pproval ra tes. While these findings m ay stim ulate  

fu ture  research  on su rvey  in strum en ta tion  and execution, w hen  m any 

ANOVA’s are  perform ed, the  possibility of a Type I e rro r goes up (Hair, e t al, 

1992). This could p a rtia lly  explain the differences.

To tes t differences based  on serial position of l'esponders in  the 

response set the d a ta  w as divided in to three groups. The ea rlie s t third, for 

each response mode w ere labeled ‘Early Responders’, th e  la s t th ird  for each 

mode was labeled ‘Late R esponders’ Group counts, group m eans, and  

significant differences for continuous variables are lis ted  below.
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Table 4.4

C om parison o f R esp on ses for Early and  L ate  R esponders —

Categorical Variables

Characteristic Level P ercen t of 
R esponses 

E a rly

P ercen t o f 
R esponses 

L ate
Workflow Tools N on - Adopter 20 25
Adoption A dopt - Evolutionary 15 13

A dopt - Revolutionary 65 72
Elect. V erification N on - Adopter 28 18
Adoption A dopt - Evolutionary 17 15

A dopt - Revolutionary 55 67
O rigination DSS N on - Adopter 83 65
Adoption A dopt - E volutionary 5 3

A dopt - Revolutionary 12 32
U nderw riting  DSS N on - Adopter 15 8
Adoption A dopt - Evolutionary 8 5

A dopt - Revolutionary 77 87
Scope O ne B ranch 40 38

M u lti Branch <50 m i 13 27
M u lti B ranch <250 mi 17 0
M u lti Branch > 250 m i 30 35

In stitu tio n  Type C om m ercial B ank 18 18
S av ings and  Loan 0 5
M ortgage Bank 52 50
M ortgage Broker 18 7
C red it Union 5 8
O th e r 7 13
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Table 4.5

Comparison of Responses for Early and Late Responders — 

Continuous Variables

C harac teris tic A verage for 
E arly  

R esponders

A verage  for L ate  
R esponders

Difference 
P r. > F

Loans per 
Employee

38.59 58.89 .0245

G row th -3% 10% .1811
Cycle Time (days) 17.4 14.05 .1753
D ropout R ate 3.54 3.44 .7772
Problem  Loans 1.37 1.64 .1359
A pproval R ate 4.24 4.13 .7501
O rig ination  Cost $1367 $1358 .9605

Again, a  sign ifican t difference across groups, th is  tim e based  on s e r ia l  

position in  th e  response set, has been found for Loans p e r Em ployee. T h is  

phenom enon m ay  also be due to the  in creased  risk  of Type I e rro r w hen 

repeated  ANOVA’s are perform ed, b u t provide incentive for fu r th e r  s tu d y  

nonetheless.

No im pact on the  study  is seen, as th e  preponderance o f variable  

va lues are s im ila r across groups, m aking  it  p lau sib le  th a t  th e  paper 

responders a n d  web responders rep resen t th e  sam e population. S im ilarly , 

e a rly  and la te  responders have quite  s im ila r responses on the  m ajority  o f 

characteristics . T he ex te rnal valid ity  of find ings in  th is  s tudy  will not be 

im pacted by response  biases in  the  m ethods of survey. However, the 

differences th a t  w ere found will be m en tioned  in  C hap ter 5 u n d e r 

Im p lica tio n s for F u tu re  R esearch’.
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Secondary Data — Chicago Federal Reserve

T he o rig ina l resea rch  design called for corroboration  o f se lf  reported  

loan  qua lity  d a ta  w ith  h a rd  d a ta  available th ro u g h  th e  Chicago Federal 

Reserve. A ll b a n k in g  in s titu tio n s are req u ired  u n d er law  to  rep o rt financial 

re su lts  to th e ir  reg u la to rs  in  order to verify th a t  th ey  a re  conducting th e ir  

opera tions in  a  sound  m anner, th u s  im posing m in im al r isk  on  s ta te  and  

federal b an k in g  in su ran ce  funds (Koch, 1995).

As re su lts  cam e back, however, i t  becam e a p p a re n t th a t  th e re  w as 

insufficient d a ta  to  m atch  respondents w ith  th e  ap p ro p ria te  repo rting  e n tity  

whose d a ta  w ould be ob ta ined  from the  Chicago F ed e ra l R eserve. The 

problem s w ith  m atch in g  w ere as follows:

• O nly ab o u t h a lf  of a ll respondents included th e  fu ll nam e of 

the  in s titu tio n

• M any  in s titu tio n s  are  owned by la rg e r en te rp rises  w hich 

rep o rt th e ir  re su lts  in  aggregate form

• Some b ran ch es  of larger in stitu tio n s repo rted  as b ran ch  

opera tions only

F or these  reasons, q u a h ty  of asse ts (which a re  used  h e re  a s  a  proxy for 

q u a h ty  of decisions) m u st be gauged by se lf repo rted  d a ta  only.
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Distributions and Sum m ary Statistics 

P resen ted  here  a re  various ag g reg a te  an d  descriptive s ta tis tic s  o f 

dependent variab les for purposes of p re lim in a ry  insight in to  th e  d a ta  a s  w ell 

a s  selection of s ta tis tica l procedures a n d  th e ir  results. M any s ta tis t ic a l  

procedures a re  influences by  d is trib u tio n  of inp u ts  (Tabachnik a n d  F idell, 

1996). Inequa lity  o f sam ple size across tre a tm e n t effects also in f lu e n c e s  

selection of ana ly tica l techn iques (SAS /STAT U ser’s Guide, 1992).

All dependen t va riab les  are continuous, num eric en tities , co n sis ten t 

w ith  the requ irem en ts of A nalysis of V ariance  an d  M ultiple A nalysis o f 

V ariance techniques (H air, T atham , A nderson  an d  Black, 1992). P re se n te d  

below  are charac teristics o f th e  variab le  d istributions, as produced b y  PROC 

UNIVARIATE in  SAS v. 6.12:

Table 4.6

U nivaria te  S ta tis tics  for D ependent V ariab les

V ariable N am e M ean Std.
D ev

M in M ax M issing
Values

Skew ­
ness

K u rto
-sis

L o a n s / 
Employee

45.44 33.61 5 92 12 4.02 23.68

G row th .0986 1.09 -.71 10.29 15 8.24 76.51
Cycle Time 14.92 10.08 2 30 3 1.91 7.40
D ropout R ate 3.53 1.56 1 5 2 -.31 -1.28
Problem  Loans 1.50 .89 1 4 11 3.00 13.69
A pproval R ate 4.35 1.49 1 7 5 -.47

00pHi

O rigination
Cost

1368 782 100 3500 19 .72 .20
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Table 4.7

Sam ple P o in ts  for T h ree  Levels of In d ep en d en t V ariables

Classification Variable Count for 
Not 

A dopted 
(0)

Count for 
A dopted / 

E volutionary 
(1)

C ount for 
A dopted / 

R evo lu tionary  
(2)

W orkflow Tools 26 12 78
Electronic V erification  
Tools

25 19 72

O rig ination  D ecision 
Support

89 3 24

U nderw riting  D ecision 
Support

12 8 96

The fin a l p re-an a ly sis  sum m ary  s ta tis tic s  compiled w ere group m ean s. 

T ransfe rring  a ll d a ta  to  a  M icrosoft Excel™ Spreadsheet an d  using  th e

sub to ta ling  fea tu re  com puted  the  m ean  of each  dependent variab le  for each  

cell. R esu lts have b een  tran scribed  in to  th e  following tables:

Table 4.8

Group M eans of D ependen t V ariables — A doption of Workflow Tools

Three Levels of Adoption G rand
M ean

V ariable N am e 0
(n=26)

1
(n—12)

2
(n=78) (n=116)

Loans p e r Em ployee 41.47 35.41 48.23 45.44
G row th 45% 10% -1% 10%
Cycle Time 22.52 14.55 12.51 14.92
D ropout R ate 3.65 3.67 3.46 3.53
Problem  L oans 1.67 1.17 1.51 1.50
A pproval R ate 4.41 4.17 4.36 4.35
O rig ination  Cost 1586 1732 1258 1368
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Table 4.9

Group M eans of D ependent Variables — Adoption of

Electronic Verification. Tools

T hree Levels o f A doption G rand
M ean

V ariable N am e 0
(n -25)

1
(n=19)

2
(n=72) (n—116)

Loans p e r Em ployee 38.37 39.27 49.62 45.44
G row th -2% 1% 17% 10%
Cycle Tim e 15.36 22.89 12.71 14.92
D ropout R ate 3.16 3.17 3.75 3.53
Problem  L oans 1.29 1.50 1.58 1.50
A pproval R ate 4.64 4.50 4.23 4.35
O rig ination  Cost 1294 1566 1332 1368

Table 4.10

Group M eans of D ep en d en t V ariables — A doption of

O rig ination  D ecision S u p p o rt Tools

Three Levels o f Adoption G ran d
M ean

0 1 2
V ariable N am e (n=89) (n—3) (n=24) (n=116)
Loans p e r Em ployee 43.95 51.79 50.23 45.44
G row th 1% -8% 43% 10%
Cycle Tim e 15.26 25.00 12.83 14.92
D ropout R ate 3.49 3.67 3.63 3.53
Problem  L oans 1.49 1.00 1.61 1.50
A pproval R a te 4.44 4.67 4.00 4.35
O rig ination  Cost 1379 2000 1263 1368
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Table 4.11

Group M eans of D ep en dent V ariables — A doption  of
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Underwriting Decision Support Tools

Three Levels of A doption G rand
M ean

V ariable Name 0
(n=12)

1
(n=8)

2
(n = 96) (n =116)

Loans per Employee 28.38 35.86 48.10 45.44
Growth -7% 0% 13% 10%
Cycle Time 21.50 12.25 14.40 14.92
Dropout R ate 3.50 3.00 3.56 3.53
Problem  Loans 1.55 1.25 1.51 1.50
Approval R ate 5.30 4.50 4.23 4.35
O rigination Cost 1535 1737 1316 1368

Based on the preceding  four tables, it  is in structive  to look a t the 

general shape of functions before proceeding to hypothesis testing:

Table 4.12

Observed Relationships Between Each Adoption Level and Each

Dependent Variable (Statistical Significance Not Established)

Workflow Electronic
Verification

Origination
DSS

Underwriting
DSS

Loans per Employee u / / /
Growth in Number o f Loans \ / u /
Cycle Time \ n n u
Dropout Rate — / — u
Problem Loans u / u u
Approval Rate u \ n \\
Origination Cost n n n n

Key /-direct linear Vinverse linear U -non-linear, minimum in middle 

n - non-linear, minima at ends — no observed relationship
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I t  should  be no ted  th a t  some cells, p a rticu la rly  in  O rig ination  D ecision  

S upport A doption an d  U nderw riting  D ecision Support Adoption, h av e  v e ry  

low n. This w ill m ake m ain  effects an d  p a rtic u la rly  in te rac tion  effects v e ry  

difficult to find, even though  th ey  m ay e x is t in  th e  general popu la tion  of 

in s titu tio n s  th a t  is of in te re s t in  th is  s tu d y  (H inkle, W iersm a an d  J u r s ,  1988.

In  o rder to determ ine w h a t u n d erly in g  constructs w ere suppo rted , 

fac to r analysis, u sing  SAS PROC FACTOR w as perform ed on th e  six 

dependent variab les. R esults from  th is  p rocedure  determ ined  th e  M ANOVA 

designs th a t  were tes ted . A corre lation  m a tr ix  suggested severa l fac to rs th a t  

w ere supported  by th e  factor analysis.

Proposed Constructs - Investigating Relationships am ong 

Dependent Variables

In  C hap ter 2, i t  w as posited  th a t  th re e  constructs w ere being  m e a su re d  

by th e  seven dependent variab les of in te re s t. Two constructs w ere 

rep resen ted  by  th ree  questions or com puted  variab les each, an d  one by  a  

single question. These constructs are  as follows:

Table 4.13

Proposed Constructs U nderlying Dependent Variables

Decision Efficiency: Productivity Decision Quality
• Loans Per • G row th • R ate  of

Employee • Cycle T im e Problem  L o an s
• O rigination Cost • D ropout R ate
• Approval R ate
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As a  p re lim in a ry  te s t  these constructs, a  correlation  m a trix  w as 

com puted u s in g  SAS PROC GLM w ith  a  CORR specification in  the  p r in t  

s ta tem en t. The follow ing m atrix  resu lted .

Table 4.14

Correlation M atrix for all Dependent Variables

L oans 
/ Em p

Gro
w th

Cycle
Time

D rop
out

Prob.
Loans

Approv
al

O rig.
Cost

L o a n s / 
Emp

1.000 .0199 - . 3004* * .1259 .1082 .0982 - . 2558 *

G row th 1.000 -.1241 .1322 .0799 -.0487 .0235
Cycle
Time

1.000 .0712 -.0708 .0616 . 2548 *

Dropout 1.000 . 2846 * * -.1463 .0360
Prob.
Loans

1.000 -.0155 . 1734 *

Approval 1.000 -.0847
Orig. Cost 1.000
Notes: Prob > IT | =  .10 ** P rob  > ITI = .05

T his m atrix  suggests  th a t  constructs re la tin g  to several variab les m ay  be 

supported. In  o rder to fu r th e r  investigate  th e  support for such constructs , a 

factor analysis w as perfo rm ed  using SAS PR O C FACTOR. The P rin c ip a l 

Com ponents m ethod  a n d  VARIMAX orthogonal ro ta tion  were em ployed 

tow ard a parsim onious an d  m eaningful fist of factors (Hair, e t al, 1992). 

R esults of the  an a lv sis  a re  show n here:
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Table 4.15

Factor A nalysis of D ependen t V ariables U sing  P rincipal C om ponents a n d  

VARIMAX O rthogonal R otation

Factor 1 F acto r 2 Factor 3

Loans I Em ployee -.71306 .32122 .18304
Growth -.13633 .19949 -.54027
Cycle Tim e .72574 .02540 .29297
Dropout R ate .02209 .71647 -.20780
Problem  Loans .02112 .80499 .02164
Approval R ate -.13247 .03584 .81629
O rigination Cost .69533 .26220 -.07417

W hen com pared  to th e  originally proposed constructs (Table 4.10), the 

new factor s tru c tu re  suggests a  considerably different se t of constructs. This 

finding is sign ifican t for fu tu re  research, an d  will be d iscussed  in  C h a p te r  5. 

For the p resen t study , however, it will be m ost efficient and  in stru c tiv e  to 

analyze ind iv idual variab les, discussing each  indiv idually  as it  re la te s  to 

hypotheses.

Since not all factors hypothesized in  Chapter 2 w ere fully  supported, 

and since som e factors consisted  of one variable only, ind iv idual one-w ay  

ANOVA’s were run on  each Independent Variable and for a ll D ependent 

Variables. In addition to these tests a one-w ay MANOVA w as perform ed on 

each Independent V ariable usin g  all seven  Dependent V ariables. W hile not 

grounded in the orig inal constructs, this te st  was used to detect any  

differences across le v e ls  o f adoption based on a full com bination of variab les  

that was not predicted. As show n below, a com bination o f a ll seven
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dependent v a riab les  d id  not vary  across adoption levels for any  of the  

technologies.

Table 4.16

R esults of O ne-W ay MANOVA U sing  a ll D ependent V ariables for W n r k f ln w  

Tools Adoption

Independent Variable Deg. o f  
Freedom

Pr > F 
(Wilk’s Lambda)

Adoption o f  Workflow Tools 14 .2119
Adoption o f  Electronic Verification Tools 14 .3741
Adoption o f  Origination Decision Support Tools 14 .8282
Adoption o f  Underwriting Decision Support Tools 14 .7190

W herever a  sign ifican t difference across th ree  groups w as iden tified , 

using  one-way ANOVA, co n trasts  w ere ru n  w ith  bo th  the  T ukey procedure, 

w hich defaults to a 5% a lpha , and  the  W aller-D uncan test, se t a t an  a lp h a  of 

.10 using the  KRATIO option (SAS/STAT U ser’s M anual, 1992).

H ypothesis Testing and Related Analyses

The prim ary  ana ly tica l tool for te s tin g  hypotheses s ta te d  in  C hap ters 2 a n d  3 

w as Analysis of V ariance (ANOVA). Since all independen t variab les a re  

categorical, and  a ll dependen t variab les are continuous. (Hair, e t al, 1992). 

PROC GLM procedure  in  SAS v. 6.12 w as employed to execute the  ANOVA’s 

due to unequal cell counts (SAS/STAT U ser’s Guide, 1992).

In th is section, re su lts  of s ta tis tic a l analysis will be discussed, 

p rim arily  tow ard  su p p o rtin g  or failing  to support the  specific hypotheses 

lis ted  in C hap ter 3. A dditionally  some exploratory efforts not re la ted  to
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specific h y p o th eses  a re  explored to w ard  deeper u n d e rs tan d in g  o f th e  problem  

dom ain  a n d  d irec tions for fu ture resea rch . A naly tica l resu lts  a re  d iscu ssed  in  

th e  o rd er o f a n d  g rouped  by the  four technologies show n  in  the  g e n e ra l 

re sea rch  m odel: W orkflow Tools, E lectronic V erification  Tools, O rig in a tio n  

D ecision S u p p o rt Tools, and  U nderw riting  Decision S upport Tools.

Effects of Adoption of Workflow Tools

B ecause o f th e  localized n a tu re  of W orkflow Tools, th e ir adop tion  w as 

expected to im p a c t efficiency and productiv ity . A doption of th is  technology 

w as no t expec ted  to  im pact asse t quah ty .

H I a: Adoption of Loan Origination / Workflow Tools is 

associated w ith  higher levels of productivity and efficiency.

In  o rd e r to  te s t  H ypothesis H la ,  one-w ay an a ly sis  of variance  w as 

em ployed to  d e te c t th e  im pact of adoption  of W orkflow Tools on a n y  o f th e  

dependen t v a riab le s .

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



www.manaraa.com

Table 4.17

Results o f One-W ay ANOVA’S for Adoption o f Workflow Tools
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D ependen t
V ariable

D F (source/error) P r. > F

L oans / E m ployee 2/101 .4157
G row th 2/98 .2418
Cycle Tim e 2/110 .0001
D ropout R ate .2/111 .8186
Problem  L oans 2/102 .2847
A pproval R ate 2/108 .8968
O rig ination  C ost 2/94 .0938

In d iv id u a l dependen t variab les w ere te s te d  w ith  one-w ay ANOVA to 

detect d ifferences in  group m eans across adoption  levels. T he variab les 

O rig ination  C ost a n d  Cycle T im e w ere found to  differ sign ifican tly  across 

levels. O rig in a tio n  Cost w as orig inally  lis ted  a s  a  com ponent of th e  efficiency 

construct. W hile th a t  overall fac to r w as not confirm ed ex ac tly  as expected, 

O rig ination  C ost m ay  still be p lausib ly  used  a s  a  proxy for th e  construct. 

G iven th a t, th e  n u l l  hypothesis of no im pact of adoption  o n  efficiency is 

rejected. D irec tiona lity  of the  re la tionsh ip  m ay  be in fe rred  from  group 

m eans. T he v a ria b le  Cycle Tim e w as orig inally  specified a s  a  com ponent of 

the  p roductiv ity  construct. A gain, while a g en era l factor includ ing  th is  

variab le  w as n o t supported  as expected, Cycle Tim e m ay  p lau sib ly  be 

considered a s  a  p ro x y  for the  construct. G iven th a t  th e re  w as a  highly 

sign ifican t d ifference in  th is va riab le  across adoption  levels, a  re la tionsh ip  is 

in ferred .

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



www.manaraa.com

141

Given the  above findings, th e  nu ll hypotheses th a t  adoption of 

W orkflow Tools h as no im pact on productivity  or efficiency are  rejected.

Hlb: The impact of Loan Origination / Workflow tools 

adoption on productivity and efficiency are greater for respondents 

whose strategic use of adoption is ‘revolutionary’

In  order to te s t  th is  hypothesis, Tukey a n d  W aller-D uncan R atio  

c o n tra s t procedures w ere applied to  a ll pairs of adop tion  levels for th e  o u tp u t 

variab le  Cycle Tim e.

Table 4.18

Significant Group C o n tras ts  U sing T ukev Procedure

Independen t V ariable D ependent
V ariable

C o n tra s tin g  Groups (alpha=.05)

W orkflow Tools CYCLE 0 2

Table 4.19

Significant Group C o n tras ts  U sing W aller-D uncan R atio  Procedure

Independen t V ariab le Dependent Variable Level
0*

Level
1*

L evel
2*

W orkflow Tools CYCLE A B B
* Classes Belong to Common Groups by Letter (a lpha  = .05)

The variable  Cycle Tim e, w hich m ost strongly d iffered  across adoption levels, 

show ed some specific co n tra s ts  th a t  w ere identified w ith  th e  Tukey 

procedure. However, only levels 0 (non adopters) a n d  2 (adopters w ith
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‘revo lu tionary  u se ’) show ed a  significant con trast. T he W aller-D uncan ra tio  

te s t show ed g roupings only o f non-adopters a n d  ad o p te rs  a t  a  high 

significance level. T he  n u ll hypotheses of no im pact o f S tra teg ic  Use am ong  

adopters on th e  d ep en d en t variables o f productiv ity  a n d  efficiency a re  no t 

rejected.

H lc: The im pact of Loan Origination / Workflow tools 

adoption on productivity and efficiency is greater for respondents 

who have a wider scope of operation.

In  C h ap te r 2, i t  w as hypothesized th a t  th e  im pact on  ou tpu t v a riab le s  

of adoption of w orkflow  tools would be m oderated  by th e  size of the firm . A s a  

proxy for firm  size, th e  geographic range an d  n u m ber o f b ranches are  

subsum ed in  th e  v a riab le  Scope of O perations. The levels of th is  variable  

correspond to  th e  follow ing four scenarios from  w hich  responden ts choose:

1. Single B ran ch

2. M ultip le B ranches / Locations up to 50 m iles

3. M ultip le  B ranches /  Locations 51-250 m iles

4. M ultip le  B ranches / Locations m ore th a n  250 m iles
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Table 4.20

Results of Two-Wav ANOVA for Adoption of

W orkflow Tools bv Scope (3 Levels of A doption / 4 Levels of Scope)

D ependent
V ariab le

Pr. > F 
L isted Effect

P r. > F 
Scope

P r. > F  
L isted  Eff. * 

Scope
Loans / Em ployee .4397 .7955 r  .9906
Grow th .2363 .4244 .2395
Cycle Tim e .0001 .9450 .5114
Dropout R ate .7988 .0062 .1401
Problem  L oans .2989 .9673 .5745
Approval R ate .8945 .1773 .6288
O rig ination  C ost .0926 .1171 .7472

No in te rac tio n  effect w as found betw een  an y  of the variab les 

com prising th e  ‘efficiency’ construct and  SC O PE relative to adop tion  of 

Workflow tools. The nu ll hypothesis of no in te rac tio n  is not rejected . I t  is 

re ite ra ted  th a t  sm all cell populations would m ake rela tionsh ips of th is  type 

very h a rd  to de tec t even  if they  existed.

Effects of Adoption of Electronic Verification. Tools

E lectron ic  V erification tool adoption w as expected to im pact 

productiv ity  a n d  efficiency for the  sam e reasons as sta ted  above. B enefits  

accruing to adop te rs  w ill be largely localized an d  rela ted  to labor sav ings.
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H2a: Adoption of Electronic Verification Tools is associated  

w ith higher levels of productivity and efficiency.

In  o rd er to te s t  H ypothesis H2a, one-w ay analysis  of variance  w as 

em ployed to  d e tec t th e  im pact of adoption of E lectronic V erification Tools on 

a n y  of th e  d ep en d en t variables.

Table 4.21

R esu lts of O ne-W ay ANOVA’S for A doption of E lectronic V erification Tools

D ependent
V ariable

D F (source/error) P r. > F

L oans / Em ployee 2/101 .2774
G row th 2/98 .7437
Cycle Tim e 2/110 .0005
D ropout R ate .2/111 .1531
Problem  L oans 2/102 .4325
A pproval R ate 2/108 .4799
O rig ination  Cost 2/94 .4878

The im pact o f adoption of E lectronic V erification Tools on p roductiv ity  

m ay  be a sce rta in ed  by  testing  how w ell i t  d iffe ren tia tes groups w ith  v a ry in g  

adoption levels on  th e  variable Cycle Tim e. As m entioned  earlier, Cycle T im e 

is  a  reasonable  proxy  for productivity in  th e  absence of a  validated  m ulti- 

variab le  construct. As show n above, th is  v a riab le  (Cycle Time) does, in  fac t 

v a ry  quite sign ifican tly  across adoption levels. T herefore the  n u ll hypo thesis 

o f no im pact of adop tion  of Electronic V erification Tools on productiv ity  is 

rejected.
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None of th e  variables posited  to be re la te d  to the  efficiency construct 

w as found to v a ry  significantly  across levels o f adoption. Therefore, th e  null 

hypothesis of no im pact of adoption  of E lectronic V erification Tools on 

efficiency is not rejected.

H2b: The impact of Electronic Verification tools adoption on 

productivity and efficiency are greater for respondents whose 

strategic use of adoption is ‘revolutionary’

Table 4.22

Significant Group C on trasts U sing  T ukev Procedure

Independen t V ariab le D ependent
V ariable

C on trasting  Groups 
(alpha=.05)

Electronic V erification Tools CYCLE 0 1
Electronic V erification  Tools CYCLE 1 2

Table 4.23

Significant Group C on trasts U sing  W aller-D uncan R atio Procedure

Independen t V ariable Dependent Variable Level
0*

Level
1*

Level
2*

Electronic V erification 
Tools

CYCLE A B B

* C lasses  B elon g  to C om m on  G rou ps  by Letter (a lp h a  = .05)

T ukey c o n tra s ts  were perform ed for all v ariab les in  rela tion  to 

E lectronic V erification  adoption. O n the  variable Cycle Tim e, con trasts  w ere 

significant betw een non-adopters an d  adopters w ith  ‘evolutionary’ use 

(adoption levels 0 a n d  1). This find ing  lends add itio nal support to the
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rejection  o f  th e  p roductiv ity  portion  o f H 2a. A dditionally , a  co n tra st be tw een  

adop ters w ith  ‘evolu tionary’ use a n d  adop ters  w ith  ‘revolu tionary’ use  w as 

found. T herefore, th e  n u ll hypothesis p e rta in in g  to  productiv ity  in  H 2b o f no 

m o d era tin g  effect of s tra teg ic  use is rejected .

Since no variance across adop tion  levels in  an y  variab le  re la ted  to  

efficiency, th e  portion  o f th e  nu ll hypothesis (H2b) re la tin g  to efficiency is not 

rejected.

H2c: The im pact of Electronic Verification tools adoption on 

productivity and efficiency is greater for respondents who have a 

wider scope of operation.

Tw o-w ay ANOVA w as used  to  te s t  for in te rac tio n  effects be tw een  level 

of adop tion  a n d  all o u tp u t m easures. A s in  th e  p rev ious se t of hypotheses, 

sm all cell sizes m ade detection  of any  such  effect unlikely , even if i t  ex is ted  in  

the  g en era l population.
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Table 4.24

R esults of Two-Wav ANOVA’s for Adoption of Electronic Verification

Tools bv Scope (3 Levels of A doption / 4 Levels of Scope-)

D ependent
V ariable

P r. > F 
L isted  Effect

Pr. > F 
Scope

P r. > F 
L isted  Eff. * 

Scope
L oans / Employee .2917 .5513 .8499
G row th .7569 .6467 .9915
Cvcle Tim e .0005 .9534 .1970
D ropou t Rate .1452 .0300 .8009
P rob lem  Loans .4519 .8390 .8267
A pproval Rate .4632 .1509 .1910
O rig in a tio n  Cost .4987 .1940 .9684

No in te rac tio n  effect w as found betw een  any of the variab les com prising  the 

‘efficiency’ construct a n d  SCOPE re la tiv e  to adoption of E lectronic 

V erification  tools. The n u ll hypothesis of no in te rac tion  effect on p roductiv ity  

or efficiency is not rejected .

Effects of Adoption of O r i g i n a t io n  Decision Support Tools

O rig ina tion  Decision S upport is a  technology which im plem ents business 

ru les  on decisions th a t, by th e ir n a tu re , have an  im pact on o rgan iza tional 

perform ance. O rig ination  Decision S upport applies lend ing  c rite r ia  

un ifo rm ly  across lend ing  officers, b ranches, and tim e. Such tools a re  

construc ted  to im plem ent ‘best p rac tice’ decision c rite ria , and  are  therefore 

expected  to affect a sse t qua lity  (Problem  Loan Rate) positively. For 

u n d e rs tan d in g  of the  re su lts  sum m arized  below, it  should  be no ted  th a t
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overall adoption ra te  of O rig ination  Decision Support w as very  low. O nly  27 

of 116 responden ts w ere adop ters. O f th a t  27, only 3 h a d  ‘evolu tionary’ use.

H3a: Adoption of Origination Decision Support tools is 

associated w ith  higher levels of asset quality.

Im pact of adoption of O rig ination  Decision S upport Tools on A sset 

Q uality  w as te s te d  by ru n n in g  a n  ANOVA on levels of ODS adoption versu s 

a ll o u tpu t variables.

Table 4.25

R esults of One-W ay ANOVA’S for A doption of O rig ination  Decision S uppo rt

Tools

D ependent
V ariable

DF (source/error) Pr. > F

Loans / Employee 2/101 .7114
G row th 2/98 .2671
Cycle Time 2/110 .2106
D ropout Rate .2/111 .9256
Problem  Loans 2/102 .6144
A pproval R ate 2/108 .4182
O rigination Cost 2/94 .4365

The variab le  Problem  L oans w as the  sole variable  orig inally  posited  to 

m easure  asse t quality . For convenience, and  for reference in  C h ap te r 5, a ll 

o ther variab les have been  included  in  the  above table. None of th e  variab les, 

including  Problem  Loans, show ed any  significant differences across levels of 

adoption. The n u ll hypothesis o f no effect of adoption is n o t rejected.

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



www.manaraa.com

149

H 3b The im p act of O rig in ation  D ec is io n  S upport to o ls  is

greater for respondents whose strategic use o f adoption is 

‘revolutionary’

G iven th a t  no differences across groups in  th e  a re a  of decision qu a lity  

were found, th e re  a re  no con trasts to  te s t  for. The n u ll hypo thesis of no 

im pact of s tra teg ic  u se  is not rejected

Effects of Adoption of Underwriting Decision Support Tools

U nderw riting  Decision S uppo rt is sim ilar to O rig ination  D ecision 

Support in  th a t  i t  im plem ents business  ru les on m an ag em en t decisions. The 

functional difference betw een O rig ination  Decision S upport (ODS) a n d  

U nderw riting  D ecision Support (UDS) is th a t  UDS im plem ents a  ru le  base  

m ain ta in ed  by a  th ird  p a rty  while ODS reflects th e  lenders ow n b u sin ess  

rules. The th ird  p a r ty  ru les for UDS a re , however, v e ry  im p o rtan t, a s  th ey  

determ ine th e  m ark e tab ility  of a  loan  once it is orig inated .

The d is trib u tio n  of adopters a n d  non-adopters of UDS is ev en  m ore 

skew ed th a n  the  d is trib u tio n  of ODS adoption levels. However, th e  skew ness 

is in  the  opposite d irection  — only 12 o f 116 responden ts did no t ad o p t UD S. 

Again, th is  unevenness of d istribu tion  m ay  have m ade  i t  difficult for th e  

ANOVA procedure to identify  differences w ith  a  h ig h  level of confidence.
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H 4a: A doption  o f  U n d er w r itin g  D ecision  S upport to o ls  is

associated w ith  higher levels o f a sse t quality.

A nalysis of V ariance w as u se d  to  te s t  for im pact of adop tion  of 

U nderw riting  D ecision S upport o n  each  o u tp u t variable .

Table 4.26

R esults of O ne-W ay ANOVA’S for A doption  o f U nderw riting  D ecision S u p p o rt

Tools

D ependent
V ariable

D F (source/error) P r. > F

L oans / Em ployee 1/105 .1457
G row th 1/103 .8679
Cycle Tim e 2/110 .0479
D ropout R ate .2/111 .6089
Problem  L oans 2/102 .7028
A pproval R ate 2/108 .0963
O rig ination  Cost 2/94 .3313

A nalysis of variance  w as pe rfo rm ed  on  a ll variab les, includ ing  P roblem  

Loans. S ign ifican t differences acro ss adop tion  levels w ere found for th e  

variab les Cycle Tim e an d  A pproval R ate , b u t not for P roblem  Loans. T he 

n u ll hypothesis of no re la tionsh ip  b e tw een  adoption an d  decision q u a lity  is 

no t rejected. F ind ings not d irec tly  re la te d  to H 4a w ill be d iscussed  in  

C hap ter 5 u n d e r th e  head ing  of ‘Im p lica tions for F u tu re  R esearch .
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H 4b T he im p a ct o f  U n d erw ritin g  D ec isio n  S upport too ls w il l

be greater for respondents whose strategic use of adoption is 

‘revolutionary7

G iven th a t  no differences across groups in  th e  a re a  of decision q u a lity  

w ere found, th e re  a re  no co n tra s ts  to  te s t for. The nu ll hypo thesis is not 

rejected.

Summary

Some of th e  findings in  th is  chap ter, p a rticu la rly  in  th e  a re a s  o f W orkflow 

Tools a n d  E lectronic V erification  tools were consisten t w ith  s ta te d  

hypotheses. A  b rie f  su m m ary  of th ese  findings is show n below:
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Table 4.27

Sum m ary  of H ypothesis Testing

Hypothe
sis

Relationship Finding

H la A doption of Workflow Tools Leads to H igher 
P roductiv ity

Supported

H la A doption of Workflow Tools Leads to H igher 
Efficiency

Supported

H lb S tra teg ic  Use In teracts w ith  Adoption in  
im pacting  Productivity am ong adopters

Not
Supported

H lb S tra teg ic  Use in teracts w ith  Adoption in  
im pacting  Efficiency am ong adopters

Not
Supported

H lc Scope of O peration In te rac ts  w ith A doption in  
im pacting  Productivity am ong adopters

Not
Supported

H lc Scope of O peration In te rac ts  w ith Adoption in  
im pacting  Efficiency am ong adopters

Not
Supported

H2a A doption of Electronic V erification Tools Leads to 
H igher Productivity

Supported

H2a A doption of Electronic V erification Tools Leads to 
H igher Efficiency

Not
Supported

H2b S tra teg ic  Use In teracts w ith  Adoption in  
im p actin g  Productivity' am ong adopters

Supported

H2b S tra teg ic  Use Interacts w ith  Adoption in  
im pacting  Efficiency am ong adopters

Not
Supported

H2c Scope of O peration In te rac ts  w ith A doption in  
im pacting  Productivity am ong adopters

Not
Supported

H2c Scope of O peration In te rac ts  w ith Adoption in  
im pacting  Efficiency am ong adopters

Not
Supported

H3a A doption of O rigination Decision Support 
Im pacts A sset Quality

Not
Supported

H3b S tra teg ic  Use In teracts w ith  Adoption in 
im pacting  Asset Q uality am ong adopters

Not
Supported

H4a A doption of U nderw riting Decision Support 
Im pacts  A sset Quality

Not
Supported

H4b S tra teg ic  Use In teracts w ith  Adoption in 
im pacting  Asset Q uality am ong adopters

Not
Supported
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Chapter Five 

Conclusions and Implications for Future Research

The p reced ing  c h a p te r  u sed  survey techniques a n d  s ta tis t ic a l  an a ly sis  

to detect s ign ifican t re la tio n sh ip s  is the  d a ta  th a t  w ould address th e  g en era l 

resea rch  questions o f th is  resea rch . In  th is  chap ter, th e  significance o f th e  

foregoing findings w ill be explained , p a rticu la rly  as th ey  re la te  to s ta te d  

hypotheses A dditionally , in c id en ta l findings not d irectly  re la te d  to  th e  

hypotheses w ill be show n a n d  briefly  discussed tow ard  th e ir  u se fu ln ess  to 

re la ted  re sea rch  a reas. O vera ll contributions to theory  an d  p rac tice  w ill be 

s ta ted . F inally , lim ita tio n s  of th e  study  and  overall im plications for fu tu re  

resea rch  w ill be explored.

Sum m ary of Research Findings 

A nalysis of th e  116 su rvey  responses th a t  rem ained  a fte r d a ta  c lean ing  

yields the re su lts  of th is  resea rch . As a p re lim in a ry  analysis step , group 

aggregates (count a n d  m ean ) w ere com puted for a ll groups an d  c lu s te rs  of 

groups w here differences m ig h t be of in te res t. Next, rigorous a n a ly tica l 

techniques w ere perfo rm ed  to determ ine  w h e th e r group m eans re p re se n te d  

different underly ing  p o p u la tio n s beyond a  reasonable  doubt. A m in im um  

s ta n d a rd  o f .10 p ro b ab ility  th a t  group m eans cam e from  the  sam e u n d erly in g
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popu lation  w as a p p lied  w here  techn iques p e rm itted . A  s tr ic te r  s ta n d a rd  of 

.05 is show n w h ere  i t  is  found.

Adoption o f Loan Origination and Workflow Tools

A doption o f  W orkflow  Tools w as found to h av e  a  significant im pact on  

Cycle Tim e a n d  O rig in a tio n  cost. The d im inu tion  o f Cycle Tim e concom itan t 

w ith  technology ad o p tio n  is consisten t w ith  H ess a n d  K em erer’s (1994) 

find ing  th a t  In fo rm a tio n  Technology w ill benefit th e  ad o p tin g  o rgan ization  b y  

tim e-com pression  o f va lue-add ing  activ ities. T herefore, find ing  a  concu rren t 

re la tionsh ip  w ith  o rig in a tio n  cost is reasonable, a n d  confirm atory  of 

estab lish ed  re sea rch .

F ind ing  differences in  O rig ination  Cost across adop tion  levels a s  a n  

efficiency m easu re  is co n sis ten t w ith  S am pler an d  S h o r t’s (1994) conclusion 

th a t  even localized technologies can  y ield  m easu rab le  benefits . W hile post 

hoc com parisons d id  n o t support the  hypothesis th a t  s tra te g ic  use m ade a  

difference in  outcom e am ong  adopters, sim ple in spection  of group m eans 

(table 4.8) suggests  t h a t  som e rela tionsh ip  exists, a n d  m ig h t be detected  w ith  

fu r th e r  study, p e rh a p s  on  a  la rger sam ple. Specifically, adop ters w ith  

‘revo lu tionary ’ u se  h a d  th e  low est m ean  o rig ination  cost ($1258), the  group 

th a t  adopted  W orkflow  Tools w ith  only ‘evolu tionary’ u se  h a d  the  h ig h es t cost 

($1732). E vo lu tionary  adop ters w ere outperform ed e v en  by  th e  non-adopters 

($1586).
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D eclining ra te  o f grow th across increasing  levels o f adoption  is a  

p a tte rn  th a t  bears fu r th e r  investigation . W hile the ANOVA procedure  (table 

4.16) did n o t detect a  significant re la tionsh ip , the  differences in  m ean s across 

groups (table  4.8) are  large  enough to  w a rra n t  clarification b y  ad d itio n a l 

study. The low or negative  absolu te r a te  o f growth of m any  firm s m ay  be 

p a rtia lly  expla ined  by th e  increase in  average m ortgage in te re s t  ra te s  from  

7.06% in  1998 to 7.55% 1999 (30 y e a r fixed ra te , as repo rted  by  H SH  

A ssociates, 2001).

Adoption of Electronic Verification Tools

S im ilar to W orkflow Tools, th e  adoption  of Electronic V erification  Tools 

w as found to im pact Cycle Time. A com parable im pact on o rig ina tion  cost 

w as not found. In  add ition  to a n  overa ll effect of adoption, though , a  

significant difference w as found b e tw een  adopters w ith  ‘evo lu tionary  u se ’ and  

adopters w ith  ‘revo lu tionary  use. W hen  adopters are w illing to  change th e ir  

business processes to exploit the  new  technology, they  u su a lly  experience 

m uch b e tte r  resu lts  th a n  adopters w ho sim ply superim pose new  technologies 

over ex isting  processes. This is co n sis ten t w ith  a large body o f lite ra tu re  

suggesting  th a t  large perform ance benefits  a re  far m ore likely  w h en  adop ters 

a re  willing to a d ap t th e ir  business opera tion  to take m ax im um  ad v an tag e  of 

innovations (D avenport an d  Short, 1990, H am m er an d  C ham py, 1993, 

V enkatram an , 1994).
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O rig ination  C ost follows v irtu a lly  th e  sam e p a tte rn  across adop tion  

levels as in  th e  p r io r  exam ple (Workflow Tools). T he one difference is th a t  

non-adopters a c tu a lly  have the  lowest cost. T h is unexpected find ing  m y be 

spurious, a s ANOVA did  not find  a  g en era l re la tionsh ip  be tw een  cost a n d  

adoption level (tab le  4.20). I t  still b ears  fu r th e r  study, however, specifically 

re la tive  to in te rac tio n  effects w ith  co n tex tu a l variab les. The p a t te rn  o f 

g rea tes t cost across a ll groups o f the ad o p te rs  w ith  evolu tionary  pu rpose  

(table 4.9) is re p e a te d  from the  exam ple above.

Adoption of Origination Decision Support Tools

Problem  loans a s  a  proportion of to ta l  loans did not v a ry  w idely  across 

adoption levels. No significan t re la tionsh ip  w as detected  u sin g  s ta tis t ic a l  

techniques. B ased  on  sim ple observation  o f group m eans, how ever, th e  

few est problem s e x is te d  am ong adopters w ith  ‘evolutionary u se ’. T here  is no 

w idely reported  p reced en t for th is  find ing  in  th e  lite ra tu re , b u t  i t  could 

indicate  th a t  th e  tra d itio n a l loan  decision-m aking process is very  effective, 

a n d  any changes to  i t  w ill im pact decision q u a lity  negatively. T he find ing  

h ere  could serve a s  a  ca ta ly st for a fu tu re  s tu d y  on th is  question  alone.

As w as th e  case  w ith  Workflow Tools, th e  poorest cost perfo rm ance 

w as found am ong th e  group of adopters w ho h a d  th e  technology b u t  w hose 

use  w as evo lu tionary  (table 4.10). T heir cost pe r loan  w as $2000, w hile  the  

adopters w ith  revo lu tionary  use only sp e n t $1263 p e r orig ination . N on­

adopters w ere in  th e  m iddle w ith  a  cost o f $1379. A  significant re la tio n sh ip
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w as no t detected w ith  th e  ANOVA procedure (tab le  4.24). However, th e  

pow er of th is  technique w as lim ited  due to  sm a ll cell populations.

Adoption o f Underwriting Decision Support Tools

The only hypothesized  im pact of U n d e rw ritin g  Decision S uppo rt is on 

A sset Q uality , and  th is  w as no t found. A  p lau sib le  exp lana tion  could be 

s im ila r to th e  one above — th a t  th e  in teg rity  o f th e  decision m ak ing  process in  

m ortgage lending is so w ell e stab lished  a n d  firm ly  controlled  th a t  adoption  of 

technology does not im prove decision quality , b u t  only  speeds decisions up. 

T he significant group differences found in  Cycle T im e across adoption  levels 

(Table 4.25) indicates th a t  th e  use of UDS does in  fac t have th e  effect of 

speed ing  up loan processing. T his is ce rta in ly  p lausib le , as  approval of 

u n d e rw rite rs  is a  critica l step  th a t  a lm ost no len d e rs  skip . M aking  th e  

process v irtua lly  in s tan tan eo u s  would ce rta in ly  im p ac t cycle tim e.

The o ther significant rela tionsh ip  found  in  th is  analysis w as betw een  

U n d erw ritin g  Decision S upport A doption a n d  A pproval R ate  (Table 4.25). 

A pproval ra te  was orig inally  posited  to be a  com ponen t of a  general construct 

o f efficiency (Table 4.13). As above, efficiency im provem en t w as no t 

o rig inally  hypothesized to be re la te d  to adop tion  of U n d erw ritin g  D ecision 

Support. However, such  a  finding is not in co n s is te n t w ith  estab lished  

lite ra tu re . A  decision tool designed to im prove th e  q u a lity  of m an ag eria l 

decisions w ill eventually  im pact th e  firm ’s o v era ll perform ance. G u rb ax an i 

a n d  W hang  (1991) look a t  th e  issue from  th e  opposite perspective, positing
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th a t  “decision in fo rm a tio n  costs” a re  th e  re s u lt  o f sub-optim al m anagem en t 

decisions due to  lack  o f necessary  inform ation .

For th e  fo u rth  tim e, adopters of th e  technology of in te res t who h a d  

evolu tionary  in te n t h a d  th e  h ighest to ta l o rig ina tion  cost (Table 4.11). For 

th e  th ird  tim e, ad o p te rs  w ith  revolu tionary  in te n t  h a d  the  lowest to ta l cost. 

W hile a  significant re la tionsh ip  w as no t d e tec ted  betw een  adoption of 

U nderw riting  D ecision Support and  O rig in a tio n  Cost (Table 4.25), th e  pow er 

of th e  ANOVA tech n iq u e  is dim inished due to  sm a ll cell populations.

Findings not Related to the G eneral Research Model

As s ta te d  in  C h a p te r  1, certa in  d a ta  w ould  be convenient to collect and  

of in te re s t to bo th  in d u s try  and academ ia, b u t  w hich  would not be d irectly  

t ie d  to th e  basic re se a rc h  model and  re la te d  hypo theses. These d a ta  w ill be 

show n an d  very  briefly  discussed as a n  exp lo ra to ry  exercise an d  as a 

foundation  for fu r th e r  research .

Observations About Institution Type

Since ‘In s ti tu tio n  Type’ w as very  easy  to  collect and  of p o ten tia l fu tu re  

in te res t, it w as included  on the questionnaire . V alues of dependent variab les 

averaged  by in s titu tio n  type are show n below. A  one-w ay ANOVA sum m ary  

h igh ligh ts w here  differences were found.

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



www.manaraa.com

159

Table 5.1

Mean Values of Dependent Variables bv Institution Type

Loan/
Emp

Grow­
th

Cycle D rop­
out

Prob-
All

Ap­
prove

Orig/
Cost

Com m ercial (n=19) | 42.20 -15% 16.39 3.67 1.50 4.00 $1427
Savings & L oan j 50.69 
(n=5) !

23% 13.00 3.80 1.00 3.60 $1154

M ortgage B ank  
(n=59)

47.50 20% 13.76 4.00 1.72 4.19 $1440

M ortgage B roker 
(n=13)

29.76 -8% 21.77 2.46 1.00 5.25 $1053

C redit U nion (n=7) 57.64 29% 10.14 1.71 1.14 5.14 $938
O ther (n=13) 47.82 -1% 14.50 3.15 1.36 4.58 $1460
Average (n=116) ! 45.44 10% 14.92 3.53 1.50 4.35 $1368

Table 5.2

Group D ifferences in  DMs across In s titu tio n  Tvne

Dependent Variable D iffe re n c e s  A c ro s s  
I n s t i tu t i o n  T y p e s

Pr > F

Loans per Em ployee .6014
G row th .8590
Cycle Time .1088
D ropout R ate .0003
Problem  Loans .0520
Approval R ate .2475
O rig ination  Cost .5526

Significant differences were found only th e  variab les D ropout R ate and 

Problem  Loans. No exp lanation  is offered for these  findings, b u t they  are  

worth}' of fu rth e r  s tu d y  due to th e ir  im portance to lending  practice. R ate  of
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problem  loans is a  p a rtic u la rly  im p o rtan t criterion  of lend ing  perform ance 

(Koch, 1995).

O bserva tions A bou t Institution Scope 

In s titu tio n  Scope w as used  as a  m oderating variab le  in  tw o groups of 

hypotheses. W hile no in te rac tio n  effects were detected, a  m a in  effect showed 

up in  some of the  tw o-w ay ANOVA’s. These effects a re  su m m arize d  in  group 

m eans and  a one-w ay ANOVA tab le  sum m ary for Scope by itself:

Table 5.3

M ean V alues of D ependen t V ariab les  bv Institu tion  Scone

j Loan/
Emp

G row ­
th

Cycle
Tim e

Drop­
out

Prob-
All

A p­
prove

Orig/
Cost

Single B ranch 
(n=48)

47.95 -1% 15.96 3.21 1.55 4.67 $1457

M ulti B ranch  50 
mile rad iu s 
(n=22)

45.13 -3% 14.68 3.09 1.5 4.55 $966

M ulti B ranch 
51-250 mile 
rad iu s (n=9)

33.55 -5% 14.50 3.56 1.33 4.22 $1318

M ulti B ranch 
251+ mile 
rad iu s (n-37)

45.40 31% 13.74 4.23 1.50 3.86 $1483

Average 45.44 10% 14.92 3.53 1.50 4.35 $1368
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Table 5.4

G roup D iffe r e n c e s  in  DV*s across Scope

Dependent Variable D if fe re n c e s  A c ro ss  
I n s t i t u t i o n  T y p e s

Pr > F

L oans per E m ployee .7509
G row th .5588
Cycle Time .8027
D ropout R ate .0011
Problem  Loans .9352
A pproval R ate .0971
O rig ination  Cost .1228

The v a riab le  Scope, w hen analyzed  as a  m a in  effect, show s sign ifican t 

im pact on th e  o u tp u t v a riab le s  D ropout R ate a n d  A pproval ra te . W hile 

differences do n o t a p p e a r  large from  inspection  of th e  group m ea n s  tab le , 

th ese  findings sh o u ld  nonethe less be o f in te re s t to th e  financia l serv ices 

com m unity a n d  th e  IT  re sea rch  com m unity.

Contributions to Theory and Practice

C ontribu tions of th is  study  fa ll p rim arily  in to  th e  a reas  o f  academ ic 

in te re s t (theory) a n d  b u sin ess  in te re s t (practice). A t leas t som e know ledge 

h a s  been  added  to b o th  dom ains. Academ ic in te re s t w ill p r im a rily  be in  th e  

a re a s  of: B usiness v a lu e  research , process reeng ineering  resea rch , a n d  

In form ation  S y stem s R esearch  M ethods.
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Business Value Research

Several previously  acknowledged re la tio n sh ip s betw een technology 

adoption  and  production  efficiencies have b een  v alidated . M itra  a n d  C haya  

(1996) found th a t  h ig h er IT investm en t led  to  low er production costs b u t 

h ig h er overhead. T he one variable th a t  show ed th e  m ost consisten t shape  

w as O rig ination  Cost. A dopters o f a ll four technology types h ad  low er 

o rig ination  cost th a n  non-adopters. Sim ilarly, L oans pe r em ployee w ere 

large ly  higher am ong adopters.

D eterm in ing  a n  efficiency factor is a  co n trib u tio n  to B usiness V alue 

Theory, as it  w ill be usefu l in  scale developm ent for fu ture  stud ies. The o th er 

factors discovered (‘Effectiveness’, ‘Com petitive P re ssu re ’) a re  som ew hat less 

u sefu l since th ey  did no t differ in  am ount across adoption levels. S till, 

find ing  the  factors m ay  prove usefu l for fu tu re  in s tru m e n ts  or basic  va lue 

research . Any add itional foundation for such  scale  developm ent is  responsive 

to th e  “need for m ore grounded m odels...” (Brynjolffson and H itt, 1993).

The strong  relationship  betw een  levels o f adoption and  m ean  cycle 

tim e reinforces th e  concept th a t  IT  has the  p o te n tia l to benefit ad o p te rs  by 

tim e-com pressing value-adding activities (H ess a n d  K em erer, 1994). W hile 

th e  shape of th e  function varied som ew hat across technology types, Cycle 

tim e w as largely  less for adopters th a n  non-adopters. This is p a rticu la rly  

significant in  fight o f th e  im pact on asse t u tiliza tio n  th a t  is a  c en tra l 

in fluencer of o rgan izational perform ance (C lem ons an d  Row, 1991). W ith
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L oans per Em ployee la rg e ly  h ig h er for adopters as a  group th a n  for non­

adopters, th e  link  be tw een  tim e  com pression a n d  a sse t u tiliz a tio n  is  fu rth er 

supported.

The use of Decision S uppo rt System s h a s  been  posited  to  b rin g  value to 

adopters by effecting b e tte r  m anagem en t decisions. T he ben efits  o f IT  in  

general are  rea lized  th ro u g h  ‘m an ipu lation  of o th e r  resou rces’ (W est an d  

Courtney, 1993). Lost va lue  to th e  firm  from poor decisions h a s  even  been 

called  ‘decision in fo rm ation  cost’ (G urbaxani a n d  W hang, 1991). A  s tro n g  

rela tionsh ip  betw een  adop tion  level an d  problem  loans w ould  have  b een  a 

significant finding to reinforce th is  s tream  of lite ra tu re .

F inding very  little  re la tio n sh ip  may, how ever be sign ifican t from  

a n o th e r perspective. E l-N ajdaw i an d  S tylianou (1993), a s  w ell as o thers, 

characterize  Decision S u p p o rt S ystem s as being  m ost u se fu l for ‘sem i­

s tru c tu red ’ problem s. L end ing  decisions tend  to be very  h igh ly  s tru c tu red . 

Therefore, lack of im provem ent in  decision-m aking m ay  be ind icative  of a  

poor ‘fit’ betw een DSS a n d  such  a  s tru c tu red  problem . A dequate  access to 

decision ru les m ay be availab le  to  lenders w ith  o r w ithou t com puterized  

decision support.

Process Reengineering Research

A widely held  belief am ong  process reeng ineering  re sea rch e rs  is th a t  

th e  g rea test benefit of adop tion  of a  technology w ill accrue to  those  adop ters 

who are  w illing to change th e ir  business p ractices to explo it i t  (H am m er and
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C ham py, 1993). F ind ing  non -linear re la tionsh ip s betw een  ad op tion  a n d  

v arious business va lue  m easu res lends sign ifican t support to  th is  view. 

O rig ination  cost is th e  m ost obvious in stance  of th is  phenom enon, as th e  

functional rela tionsh ip  h as th e  sam e exact shape  across a ll technology types. 

A dopters w ith ‘revolu tionary’ u se  in variab le  have lower cost p e r  o rig ination  

th a n  adopters w ith  ‘evo lu tionary  u se ’. In  every  case, th e  h ig h e s t o rig ination  

cost w as am ong adop ters w ith  only  ‘evo lu tionary’ use.

The fact th a t  adopters w ith  evo lu tionary  in te n t (not w illing  to change 

b u sin ess  practices) fa red  m ore poorly  even th a n  non-adop ters m ay  be 

exp la ined  several w ays, a ll of w hich  are  co n sis ten t w ith  ex is tin g  lite ra tu re .

As m entioned  earlie r, adoption of IT  often increases production , b u t  does no t 

d im in ish  labor cost a n d  adds to overhead  (M itra  a n d  C haya, 1996). F irm s 

w h ich  adopt new technologies b u t do not fu lly  exploit th em  m a y  be tak in g  on  

too m uch  ex tra  overhead  to be offset by w h a t little  p roduction  gains th ey  w ill 

rea lize  w ithout reengineering .

A nother possible exp lana tion  is th a t  fa iling to  re s tru c tu re  business 

processes or business netw orks to exploit a  new  technology w ill leave 

tra n sa c tio n  costs a t  th e ir  old levels. Some posit tran sac tio n  cost sav ings to  be 

a t  th e  h e a r t  of the  re la tionsh ip  be tw een  IT  a n d  business v a lu e  (Clem ons a n d  

Row, 1992). If a  new  technology is adopted  a n d  its  cost ab so rb ed  by the  firm , 

fa ilu re  to use the  technology to  reduce  tra n sa c tio n  costs w ill y ie ld  negative 

econom ic value to th e  firm . W hatever th e  ex p lan a tio n  for differences in
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re su lts  across adop ters b ased  on level o f concom itant o rgan izational 

transfo rm ation , i t  is c learly  p resen t.

Information Systems Research Methods

A focus on specific functional levels o f organizations for m easu rin g  

im pact of IT  adoption  is responsive to  th e  critic ism  of only ‘b lu n t in s tru m e n ts ’ 

(Brynjolffson an d  H itt, 1993). W hile th e  m ost c ritica l m easure o f 

o rgan izational success an d  viability  m ig h t be R e tu rn  on Investm en t, i t  is 

exceedingly difficult to  iso late  th e  im pact of a  single variable on  th is  

indicator. The p re se n t s tu d y  d em o n stra te s  th a t  a  narrow er focus an d  m ore 

g ran u la r u n it of analy sis  is a  p roductive avenue for fu ture  ‘O rgan iza tional 

Im pact of I T  studies.

The ‘Q uest for th e  D ependent V ariab le ’ (DeLone and M cLean, 1992) 

h a s  also been  p u rsu ed  in  a  m ean ingfu l w ay. By research ing  academ ic and  

in d u s try  lite ra tu re  for context-specific perform ance m easures, th e  research  

h a s  been able to y ield conclusions u se fu l w ith in  th a t  context an d  sim ila r 

contexts. The s tra te g y  of u sing  functional level c rite ria  for success h a s  been 

fru itfu l. T his technique brings the  re sea rch e r closer to m easu ring  tru e  

organ izational value th a n  sim ply w h e th e r  th e  technology w as adopted  or not.

A fu rth e r  con tribu tion  to re sea rch  p ractice  is in  the  use of th e  W orld 

W ide Web to cap tu re  responses in  su rvey  research . Almost h a lf  o f th e  usable  

responses in  th is  s tu d y  cam e via th e  w eb page, even though th e  en tire  

originally  iden tified  sam ple  h ad  p re-p a id  re tu rn  envelopes an d  p a p e r
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questionnaires. I t  is q u ite  plausible th a t  some of the  web responden ts w ould 

not have filled o u t th e  p a p e r survey. Additionally, w hen  sam ple se ts for use  

in  survey resea rch  have  e-m ail available, a  very  effective follow up techn ique  

is enabled. W hen th e  e-m ail rem in d e r  is sen t, an  active lin k  to the  response  

page can  be em bedded in  th e  m essage, m ak ing  it very easy  for readers to  

respond. T he few differences th a t d id  show up in  the  v a riab les  will be of 

in te res t to those considering  conducting web-based re sea rch  and  those 

in te res ted  in  th e  s tu d y  o f research  m ethodologies for th e  social sciences.

Mortgage Banking Practices

P ractica l va lue  w ill accrue to m ortgage orig inators from  several 

aspects of th is  study. S im ply  docum enting levels of adop tion  is of s ig n if ic a n t  

in te rest. W hile th e  in d u s try  periodically perform s technology surveys 

(Lebowitz, 1998) th e  c u rre n t study adds levels of de ta il t h a t  were not 

previously availab le. In  a reas  th a t a re  com parable, p rev iously  obtained  

estim ates have been  va lidated . Specifically, th e  ra te  of adoption  of 

U nderw riting  Decision Support System s h as been  confirm ed a t  

approxim ately  90%. N ew  inform ation about stra teg ic  use  an d  perform ance 

resu lts have now au g m en ted  th a t knowledge.

The re la tionsh ip  betw een s tra teg ic  use and  perform ance should be of 

in te res t to bo th  lenders a n d  technology vendors. In d u stry  trad e  jou rnals  

have chronicled bo th  th e  changes in  b usiness  practices a n d  business
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p a rtn e rsh ip s  concom itan t w ith  technology adoption (Lebowitz, 1996). 

However, h a rd  d a ta  lin k in g  perform ance to  these phenom ena h a s  been  

lacking. T he re su lts  show n earlie r in  th is  s tudy  should  serve a s  a  c a ta ly s t for 

analyzing  b u siness p rac tices  and  engag ing  in  S tra teg ic  In fo rm ation  S ystem s 

P lann ing .

Lim itations of Study 

P rim ary  lim ita tio n s  o f th is s tu d y  are : Sam ple size, th e  su rv ey  / se lf  

repo rt approach, a n d  generalizeability .

Sample Size

A  to ta l  of 1090 su rveys was se n t o u t w ith  a response of 180. A fte r d a ta  

cleaning, 116 su rveys rem ained . A pproxim ately  h a lf  w ere from  th e  w eb page 

an d  th e  o th e r  cam e b ack  a s  com pleted p a p e r  in stru m en ts . W hile som e 

re la tio n sh ip s w ere docum ented  others could  not be confirm ed w ith  a n  

acceptable level o f confidence. Some cells sim ply h ad  such  low coun ts th a t  

ANOVA lacked  su fficien t pow er to de tec t rela tionsh ips th a t  m ay  ac tu a lly  

exist in  th e  popu la tion  sam pled. H ad  th e  sam ple size been  la rg e r, som e of 

the  re la tio n sh ip s th a t  a p p ea red  obvious upon  sim ple inspection o f group 

m eans could have b een  supported  m ore strongly. T his w ould hav e  ad d ed  to 

the  value o f th e  resea rch .
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Survey / Self Report Approach

R esponden ts  w ere tru s te d  to accu ra te ly  estim ate  perform ance 

p a ra m e te rs  a n d  rep o rt th em  honestly. S ince anonym ity  w as offered, i t  is 

reasonab le  to  a ssu m e  th a t  respondents w ho offered perform ance d a ta  d id  so 

fairly. To th e  g re a te s t  ex te n t possible, so u n d  practices of su rvey  re se a rc h  

w ere followed, su ch  as soliciting responden ts in  th e ir no rm al se t tin g  a n d  

soliciting only in fo rm atio n  describing c u rre n t o r recent phenom ena  

(P in sonneau lt a n d  K raem er, 1993). H ow ever, th e re  rem ains th e  possib ility  

th a t  se lf-repo rted  d a ta  w as less th a n  a  perfec t rep resen ta tio n  of re a lity  

(H ufnagel a n d  Conca, 1994). The c u rre n t s tu d y  did a ttem p t to co rrobora te  

self rep o rte d  p erfo rm ance d a ta  w ith  ex is tin g  h a rd  data, b u t th is  a t te m p t w as 

not successfu l due to  inadequate  ab ility  to m a tc h  database d a ta  to  th e  

ap p ro p ria te  id e n tity  an d  scope of th e  resp o n d en ts .

External Validity

T he use  o f con tex t specific perform ance c rite ria  such as d ropou t ra te  

and  p ropo rtion  of problem  loans m akes th is  s tu d y  useful w ith in  th e  con tex t of 

m ortgage len d in g  a n d  to a  slightly  lesse r e x te n d  w ith in  the  lend ing  a re a  in  

general. T h is also  lim its  th e  generalizeab ility  of the findings ou ts id e  o f 

lend ing  in s titu tio n s . To th e  ex ten t th a t  som e o f the  perform ance v a ria b le s  

m ay be c h a rac te rize d  in  a  broader sense, though , they  could becom e m ore 

useful. Cycle tim e , for exam ple, is a  p lausib le  proxy for the  m ore g e n e ra l 

c rite ria  of decision  speed a n d  inform ation velocity. O rig ination  cost is a
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viable m easu re  of production  cost. T he processing of a  m ortgage lo an  

application  is sim ply a  u n it  of production .

Some findings a re  useful to a ll organ izations th a t  have or w ill u se  

innovative technology a s  a  tac tical or s tra teg ic  business too. T he lin k  

betw een  adoption of technology a n d  th e  stra teg ic  use to w hich i t  is  app lied  

h a s  im portance across m any  o rgan iza tion  types, scopes, and  locations. 

Decision Support System s as a  source of o rgan izational value is a lso  explored 

in  th is  study , w ith  re su lts  being applicable to a  broad range of o rg an iza tio n s 

considering them .

Implications for Future Research 

R esearchers in te re s ted  in  b u sin ess  value will find in  th e  p re s e n t study  

a  num ber of cata lysts for fu tu re  re se a rc h  projects. P rim arily , find ings th a t  

show ed in te res tin g  charac teristics b u t  could not quite pass s ta tis tic a l 

analysis for significance m ay be redone w ith  some refinem ents or la rg e r  

sam ples, if  th ey  can be obtained. M ost in te res tin g  w ill possibly be th e  

re la tionsh ip  betw een stra teg ic  use a n d  adoption, relative to bu sin ess  

perform ance. This rela tionsh ip  ac tu a lly  w as confirm ed in  one case, b u t  no t in 

som e o thers w here it  w as strongly suggested .

As described in  C h ap te r 4, a  few significant differences in  th e  outcom e 

variab les did  show up across response m odes. While these  differences m ay  

sim ply be th e  resu lt of increased  risk  o f Type I errors w ith  m ultip le  

ANOVA’s, th ey  are w orthy  of fu r th e r  s tu d y  on the  use of w eb-based resea rch .
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W ith th is  m ethodology becom ing m ore a ttrac tive  due to increased  availab ility  

of w eb-enabled PC ’s, even  m inor anom alies a re  notew orthy.

The factor m a tr ix  (replicated below w ith  suggested  construct nam es) 

should be of in te re s t to the IT  business value re sea rch  com m unity and  bears 

fu rther study.

Table 5.5

Factor A nalysis of D ependent V ariables Using 

Principal Com ponents and  VARIMAX O rthogonal R o ta tion

i

Factor I 
(‘Efficiency’)

F actor2 
(‘Effectiveness’)

Factor 3 
('Competitive 

P ressu re ’)
Loans per 
Employee

-.71306 .32122 .1S304

Growth -.13633 .19949 -.54027
Cycle Time .72574 .02540 .29297
Dropout Rate .02209 .71647 -.20780
Problem  Loans .02112 .80499 .02164
Approval Rate -.13247 .03584 .81629
O rigination Cost .69533 .26220 -.07417

It is seen th a t  two of the orig inal three factors posited  to be rela ted  to 

efficiency are, in  fact, strongly  re la ted  (Loans p e r Em ployee an d  O rigination 

Cost). An “Efficiency” factor consisting  of these variab les p lus Cycle Time is 

strongly supported. A pproval ra te  did not load on th is  factor, as was 

originally expected. Cycle Time and  O rigination Cost loaded positively, while 

Loans per Employee loaded negatively. Opposing signs would be expected,
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since lower v a lu es o f O rig ination  Cost and  Cycle tim e  show  b e tte r  efficiency, 

w hile  h igher v a lu es of L oans p e r  Employee m ay  be so characterized .

A second fac to r em erged  very  strongly co n sis tin g  o f the  variab les 

D ropout R ate  an d  P rob lem  L oans. They b o th  h a d  a  positive w eighting, 

ind ica ting  th a t  th ey  v a rie d  together. This fac to r m ay  be term ed 

“E ffectiveness” since b o th  of th ese  variables m ay  be seen  as indicative of 

decision quality .

D ropout ra te  re fe rs  to  how m any ap p lican ts  rem ove them selves from  

th e  application  process before a  fina l decision is  m ade . T his variable w as 

hypothesized  to  covary  w ith  Cycle tim e and  G row th  to  rep resen t a  construc t 

o f ‘productiv ity’. H ow ever, no such  co v a ria tio n  w as found, so it is p lausib le  

th a t  dropout ra te  is in fluenced  by  quality  of th e  decision m aking process, 

a long  w ith  ra te  of p rob lem  loans.

The th ird  a n d  f in a l factor to em erge in  th e  fac to r analysis consists o f 

A pproval R ate  an d  G row th . B oth  factors load strong ly , b u t in  opposite 

d irections. I t  m ig h t be expected th a t  approval r a te  w ould  covary d irectly  

w ith  growth, in d ic a tin g  th a t  b an k s  which are  in te re s te d  in  growing.

However, it is also p lau sib le  th a t  banks experienc ing  poor or negative g row th  

w ould increase acceptance ra te s  as a  reactive resp o n se  while banks enjoying 

h ig h  grow th w ould h av e  th e  flexibility to becom e m ore selective.

The foregoing v iew  is supported  by in spec tion  of th e  h ighest an d  low est 

grow ing b an k  types (Table 5.1) Savings and  L oans a s  a  group experienced th e
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h ighest g row th  ra te  in  num ber of loans (23%), a n d  also h ad  th e  low est 

approval ra te  (3.60/6.00). Conversely, M ortgage B rokers h ad  th e  second 

poorest grow th (-8%) a n d  the  highest approval ra te  (5.25/6.00). The fac to r is 

therefore te rm ed  ‘C om petitive P ressure’ to ind icate  th e  level to  w hich  a 

responden t w as u n d e r  p ressu re  to im prove productivity .

R eplication o f th is  research  approach  in  o th e r contexts is also 

suggested  by these  re su lts . Common phenom ena such  as decision speed  and  

production cost can  be easily  operationalized in  o th e r  settings to  discover 

w he ther th e  re la tio n sh ip s found here in  a re  p re sen t on  a  b roader scope. M ore 

specific m easures, su ch  as default ra te  w ill m ake find ing  a  corollary m ore 

challenging, b u t s till  possible. The im perative for fu rth e r  business function  

level IT  value re sea rch  is clearly established .
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N ovem ber 9, 2000

«SALUTATION» «FIRST» «LAST»
«COM PANY»
«ADDRESS»
«CITY», «STATE» «ZIP»

Dear «SALUTATION» «LAST»:

The enclosed questionnaire represents a valuable data input for my research and doctoral dissertation. 
Presently, I am on the faculty at Indiana State University, and in the final stages o f my doctoral work at 
Southern Illinois University. M y area o f  study is business im pact o f  electronic workflow and decision 
support tools commonly used by mortgage originators.

I f  you would be so kind as to spend 15-20 minutes filling out the questionnaire, either on paper or by 
visiting my website where the questionnaire is available as an on-line form, I would be most appreciative. 
The w ebsite address is: http://www.m baa.org/technology/research/isusurvey.htm . You may remain 
confidential, or fill in your name, mailing address, and/or e-m ail address to receive summarized results o f  
the survey when it is finished. All returned questionnaires will be kept in a  locked file accessible only to 
me. I f  you do provide your name, it will be kept separate from the rest o f  the data set. All reasonable 
care will be exercised in the handling o f  names and other responses to ensure confidentiality. I would like 
the name and location o f your institution as part o f  the your response. Please respond at your earliest 
convenience.

Your nam e was provided by the Arizona M ortgage Lenders A ssociation. AML A is cooperating with, but 
not a sponsor o f  my study.. No incentives are being offered o ther than copies o f  final results when they 
becom e available. Your participation is, o f  course, completely voluntary. This project has been reviewed 
and approved by the SIUC Human Subjects Committee. Questions regarding your rights as a participant 
in this research may be addressed to: Committee Chairperson, Office o f  Research Development and 
Adm inistration, Southern Illinois University, Carbondale, IL 62901-4709. Phone: (618) 453-4533. The 
Human Subjects Committee may also be reached by e-mail at siuhsc@ siu.edu.

If  you are w illing to complete the survey, please read over the instructions carefully before responding. 
They are provided on the paper copy enclosed w ith this letter as well as on the website. If  you have 
questions or concerns about the survey or the research it supports, or if  you wish to have your name 
rem oved from any future mailings, you may contact me at (812) 237-2280. You may also contact Dr. 
Suresh Tadasina, the supervising faculty m em ber at Southern Illinois University at (618) 435-7888.

Sincerely,

Joseph T. Harder 
Assistant Professor
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M O R TG AG E SURVEY AU TO M ATED  U N D E R W R IT IN G  IM PACT STUDY 189
Please take a few moments to fill this out if  you don’t have immediate access to the World Wide Web or you would sim ply rather do it 
this way. A stamped, se lf  addressed envelope is provided. Read all questions carefully. If you are not sure ot'nn exact figure, give the 
closest approximation you can instead o f  leaving the field blank.

Your scope o f  responsibility' may be one branch or many branches. As you answer the questions, please be consistent once you have 
chosen the scope o f  the business unit represented by your responses. I sincerely appreciate the time you are taking to help me with my 
research.

D em ographics /  Business Volume

tVty position in the business unit for which I am responding is:
□  President
3  Vice President
□ Branch Manager
□  Senior Lending Officer
□  Lending Officer
Q Technology Manager
□  O ther___________________________________

The name o f  the business unit for which I am responding is: __________________________________________

My location (closest metropolitan area) is: ____________________________________________________________

The business unit I am responding for is a(n):
□  Commercial Bank
□ Savings and Loan
Q Mortgage Bank
Q Mortgage Broker
Q Credit Union
Q O ther_________________________________________

The Scope o f  the Business Unit I am responding for is:
□  One Branch / Location
□ Multiple Branches /  Locations up to 50 miles
G Multiple Branches /  Locations 5 1 - 250 miles
G Multiple Branches / Locations more than 250 miles

What was your business unit’s origination volume in 1998?
Number o f  L oans______________  Dollar Volume (M illions)________________

What was your business unit’s origination volume in 1999?
Number o f  L oans______________ Dollar Volume (M illions)________________

How many persons are employed in your business unit (mortgage operations o n ly )__________________

If you would like a printed copy o f  the results o f  this study, please provide the following:
Name / Title: ____________________________________________________________________
Organization: ____________________________________________________________________
Address: _______  ___

T echnology Adoption
Has your business unit implemented Automated Loan Origination / Workflow Management software such as Desktop Originator™ or 
Loan Manager™ ? Yes / No

If the answ er above is ‘‘Yes’’ please indicate the benefits you intend to realize from its use (check all that apply)
G Localized Labor Savings
G Improved Access to Information
□  Redesign Key Processes
Q Establish Useful Linkages (Partnerships) with Other Organizations
Q Make Fundamental Changes in Products Offered or Markets Served (over)
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Brand o f  Software, i f  app licab le:____________________________________________________   Number or Years in Use:
********************** 190

Has your business unit implemented Electronic Verification Systems such as computerized links to Credit Bureaus or Electronic Title 
Registries (MERS)? Yes / No

If the answer above is "Yes” please indicate the benefits you intend to realize from its use (check all that apply)
□  Localized Labor Savings
□  Improved A ccess to Information
□  Redesign Key Processes
□  Establish Useful Linkages (Partnerships) with Other Organizations
O Make Fundamental Changes in Products Offered or Markets Served

Brand o f  Software, i f  applicable: ______________________________________________________  Number o f  Years in Use:
* * * * * * * * * * * * * * * * * * * * * *

Has your business unit implemented Origination Decision Support tools such as DecisionXChange™  or the Prequalification™ Feature o f  
Genesis 2000? Yes /  No

If the answer above is “Yes” please indicate the benefits you intend to realize from its use (check all that apply)
□  Localized Labor Savings
□  Improved A ccess to Information
Q Redesign Key Processes
□  Establish Useful Linkages (Partnerships) with Other Organizations
□  Make Fundamental Changes in Products Offered or Markets Served

Brand o f  Software, i f  applicable: ________________________________    Number o f  Years in Use: ________
* * * * * * * * * * * * * * * * * * * * * *

Has your business unit implemented Underwriting Decision Support Tools such as Loan Prospector™ or Desktop Underwriter™ ?
Yes /  No

If the answer above is “Yes” please indicate the benefits you intend to realize from its use (check all that apply)
□  Localized Labor Savings
□  Improved A ccess to Information
□  Redesign Key Processes
□ Establish Useful Linkages (Partnerships) with Other Organizations
□  Make Fundamental Changes in Products Offered or Markets Served

Brand o f  Software, if  applicable: ______________________________________________________ Number o f  Years in Use:__________

Lending Experience

Please estimate the average time to process a loan (days) at your business unit._________

Please pick the range closest to your business unit's pipeline dropout rate: □  0-2% □  3-4% □  5-7% □  S-9% □  10%+

Please pick the range closest to your business unit’s problem loan rate: ( 'problem loan ’ is definedfor use in this instrument a s  the percent 
o f  originated loans which become slow  payin g  or default in the fir s t two yea rs  — use you r most recent two yea rs  ’ experience)

Conforming Loans: □  0-1%  □  2-3% □  4-5% □  6-7% □  8-9% □  10%+ □  N/A

Non-Conforming Loans: □  0-1% □  2-3% □  4-5% □  6-7% □  8-9% □ 10%+ C N/A

Total Loans: □  0-1% □  2-3% □  4-5%  □  6-7% □  8-9% □  10%+

What Percent o f  all loans processed by your Automated Underwriting System are initially recommended for approval?
□  <50% □  51-60%  □  61-70% □  71-80% 0  81-90% □  91%+ □  N/A

Please estimate (in dollars) the direct and overhead (combined) cost for your business unit to originate a mortgage loan.

THANK YOU !
Please use the envelope provided to mail back the instrument at your earliest convenience.
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Please read all questions carefully. If you are  not certain of an exact figure, give the c losest 
approximation you can instead of leaving the field blank.

Your scope of responsibility may be one branch or many branches. As you answ er the 
questions, p lease  be  consistent once you have chosen the scope  of the business unit 
represented by your responses.

I sincerely appreciate  the time you are taking to help me with my research.

Demographics / Business Volume

I have reached this p age  as  a result of:
(•) Receiving a Survey in the Mail 
O Finding the Link in the MBA Web Site 
O Other (i.e. Told about the site by a colleague)

The name of the bus iness  unit I am responding for is:

My location (closest metropolitan area) is:

The business unit I am  responding for is a(n): Commercial Bank

If you specified "other" above, give institution type:

The scope of the business  unit I am responding for is: 
j One Branch / Location TJ

What was your business  unit’s origination volume in 1998? 
Dollars (Millions): I I Num ber o f Loans: |

What was your bus iness  unit's origination volume in 1999? 
Dollars (M illions): I I Num ber o f Loans: |

How many persons a re  employed in your business unit (mortgage operations only):

If you would like a printed copy of the results of this study, en te r your name and add ress  here
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The Survey http://sdsnt.indstate.edu/mortgage 1 /favorite.htm

1 9 2

T ech n o lo g y  Adoption

Has your business unit implemented Automated Loan Origination / Workflow Management 
software such as Desktop Originator™ or Loan Manager™ O Y es ®  No

If the answer above is ’Yes' please indicate the benefits you intend to realize from its use 
(check all that apply)

□  Localized Labor Savings
□  Improved Access to Information
□  Redesign Key Processes
□  Establish Useful Linkages (Partnerships) with Other Organizations
□  Make Fundamental Changes in Products Offered or Markets Served

Brand of Software, if Applicable:
i ........................... . . . . . . . —  —  i

Number of Years in Use: |  ̂ H

Has your business unit implemented Electronic Verification Systems such as computerized 
links to Credit Bureaus or Electronic Title Registries (MERS) O Y es <•) No

If the answer above is 'Yes' please indicate the benefits you intend to realize from its use 
(check all that apply)

□  Localized Labor Savings
□  Improved Access to Information
□  Redesign Key Processes
□  Establish Useful Linkages (Partnerships) with Other Organizations
□  Make Fundamental Changes in Products Offered or Markets Served

Brand of Software, if Applicable:

Number of Years in Use: 1 1 H

Has your business unit implemented Origination Decision Support tools such as 
DecisionXchange™ or the Prequalification Feature of Genesis 2 0 0 0 ™ ?  OYes O N o

o f  4
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The Survey http://sdsnt.indstate.edu/mortgagel/favorite.htm

If the answer above is 'Yes' please indicate the benefits you intend to realize from its use^3  
(check all that apply)

□  Localized Labor Savings
□  Improved Access to Information
□  Redesign Key Processes
□  Establish Useful Linkages (Partnerships) with Other Organizations
□  Make Fundamental Changes in Products Offered or Markets Served

Brand of Software, if Applicable: ______________  _________

Number of Years in Use: \ 1 M

Has your business unit implemented Underwriting Decision Support tools such as Loan 
Prospector™ or Desktop Underwriter™? O Y es O N o

If the answer above is 'Yes' please indicate the benefits you intend to realize from its use 
(check all that apply)

□  Localized Labor Savings
□  Improved Access to Information
□  Redesign Key Processes
□  Establish Useful Linkages (Partnerships) with Other Organizations
□  Make Fundamental Changes in Products Offered or Markets Served

Brand of Software, if Applicable:
I  ................     '  1

Number of Years in Use: 1 *1 M

L ending  E xperience

Please estimate the average time to process a loan (days) at your business unit 
[
Please pick the range closest to your business unit's pipeline dropout rate 0% -2 %

Please pick the range closest to your business unit's problem loan rate: ( 'problem loan is 
defined for use in this instrument as the percent of originated loans which become slow paying 
or default in the first two years - use your most recent two years' experience)

Conforming Loans: 

Non-Conforming Loans:

0 - 1%

0 - 1%

o f  4
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The Survey http://sdsnt.indstate.edu/mortgagel/favorite.htm

All Loans 0 - 1%
1 9 4

What percent of all applications processed by your Automated Underwriting System are 
initially recommended for approval? < 50%

Please estimate (in dollars), the direct and overhead (combined) cost for your business unit to 
originate a mortgage loan
L . . .  1

Don't Forget to 'Submit' 
Submit I

4 o f  4
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SIUC HSC FORM A 

REQUEST FOR APPROVAL OF RESEARCH ACTIVITIES 
INVOLVING HUMAN SUBJECTS

This ap p ro v a l  is valid  for one  (1) y e a r  from the  ap p ro v a l  d a te .  R esea rch e rs  m u s t  r e q u e s t  a renew al 
to c o n t in u e  the  r e s e a r c h  a f te r  th a t  d a te .  This approval form must be included in all Master’s theses/research 
papers and Doctoral dissertations involving human subjects to be submitted to the Graduate School.

PROJECT TITLE: An Investigation o f the Business Impact o f Automated____
______ Underwriting Systems on Mortgage Lenders_________________

CERTIFICATION STATEMENT:

In making this application, l(we) certify that l(we) have read and understand the University's 
policies and procedures governing research activities involving human subjects, and that 
l(we) shall comply with the letter and spirit of those policies. I(we) further acknowledge 
my(our) obligation to (1) accept responsibility for the research described, including work by 
students under my(our) direction, (2) obtain written approval from the Human Subjects 
Committee of any changes from the originally approved protocol BEFORE making those 
changes, (3) retain signed informed consent forms, in a secure location separate from the 
data, for at least three  years after the completion of the research, and (4) report immediately 
all adverse effects of the study on the subjects to the Chairperson of the Human Subjects 
Committee, Carbondale, Illinois, (618) 453-4533, and to the Director of the Office of Research 
Development and Administration, Southern Illinois University at Carbondale, 
(618) 453-4531.

O ' ^ T  An.------
Joseph T. Harder__________________________________________________ 9/1/0 0 __

RESEXRCHET^Sjor pT^OJECTlDlTrECfo^Sy DATE
**Please print or type name below signature**

r - p  _ 3 - ^ ^  sapi] * *
Dr. Suresh Tadjfeina _______ ___zQ/.Y/Q-0- '—+
RESEARCHER'S ADVISOR (required for all student projects) DATE

**Please print or type name below signature**

The request submitted by the above researcher(s) was approved by the SIUC Human 
Subjects Committee.

%■' —  / o f .z l o v
CHAIRPERSON, SOUTHERN ILLTNOTS UNIVERSITY HUMAN DATE
SUBJECTS COMMITTEE
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