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INDEXATION OF CAPITAL GAINS AND LOSSES: A COMPLEXITY STUDY 

Judith Ellen Watanabe, Ph.D.

University of Nebraska, 1985 

Adviser: Richard W. Metcalf

Since 1921, when special provisions for capital gains 

and losses were f i r s t  adopted, these provisions have been sub­

jec t to continuous modifications. The modifications re flect 

Congressional responses to taxpayers dissatisfied with ineq­

uitable laws and to pressure groups seeking special tax bene­

f i t s .  Many feel the resulting complex tax law is an in to ler­

able burden to the average taxpayer. Indexing has been 

suggested as a solution to inequities created by in fla tio n . 

Although some authors feel that indexation would result in less 

complexity, others disagree.

The present study compares the complexity under current 

law with the complexity which would be introduced i f  indexation 

was used for a ll capital asset transactions. This study d if ­

fers from earlie r ones in that i t  measures tax complexity as 

experienced by the taxpayer. Complexity is defined as a func­

tion of taxpayer errors and time. The time/error dimension of 

tax complexity is explored by examining four decision frames. 

The frames are composed of parallel (present and indexation

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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methods) test instruments which include pertinent facts and 

required computations for capital asset transactions common to 

the individual taxpayer. The test instruments were completed 

by University of Nebraska at Omaha faculty, s ta ff , and stu­

dents. All but four of the 142 participants had file d  1984 tax 

returns.

A Time/Error Complexity index, expressing the rela­

tionship of the present method to indexation weighted for time 

and errors, is  used for analysis. Relatively more complexity 

was experienced by the subjects under the present method than 

under indexation. The Wilcoxon ranked-sum test confirms the 

Time/Error Complexity index results. A t a 99 percent con­

fidence leve l, there is a s ta tis tic a lly  significant difference 

between the two methods: the present method is more complex 

than the indexation method in three out of the four decision 

frames and for a ll frames combined.

The complexity in current law pertaining to the capital 

gain and loss provisions examined in this study is greater than 

the complexity which would be introduced i f  an indexation 

method was adopted for capital gain taxation.
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CHAPTER 1

INTRODUCTION

Throughout history governments have levied taxes to 

provide services and to wage war; unequal and unfair taxation 

has often led to revolutions. Even the birth of the United 

States can be traced to the perception of inequitable taxation 

of the Colonies by Parliament. In 1913, the Sixteenth 

Amendment to the Constitution gave Congress the power to tax 

income. Since 1921, when special treatment for capital gains 

and losses was f ir s t  added to the tax law, the provisions 

relating to the taxation of capital gains and losses have been 

subject to continuous changes and modifications.

Taxation of Capital Gains and Losses in the United States

Brief History

In the United States, almost every major piece of 

income tax legislation since 1913 has contained some modifica­

tion to the taxation of capital gains and losses. The 

following paragraphs draw from Sommerfeld's history of capital 

gain and loss provisions.^-

*Ray M. Sommerfeld, Hershel M. Anderson, and Horace R. 
Brock, An Introduction to Taxation, 10th ed., (New York: 
Harcourt Brace Jovanovich, 1 9 8 4 ) ,pp. 425-440.
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In 1913, capital gains were taxed the same as any other 

income but capital losses were not deductible; in 1916, capital 

losses were allowed to the extent of capital gains; and in 

1918, capital losses became fu lly  deductible regardless of the 

amount of capital gains. These frequent early modifications by 

Congress set the stage for the future.

The 1921 Revenue Act marked a radical change in tax 

policy: Congress for the f ir s t  time defined "capital assets" 

and introduced a special treatment for the taxation of capital 

gains. Taxpayers holding capital assets for more than two 

years were given the option of paying a 12.5 percent a lte r­

native rate rather than being taxed at the ordinary income rate

which could run as high as 77 percent.

In the 1934 Revenue Act, Congress repealed the 12.5 

percent alternative rate and instituted percentage exclusions. 

These provisions were intended to a llev ia te  the inequity of 

taxing in a single year, at progressive rates, the gain which 

had occurred over several years. The percentage exclusions 

varied from 70 percent for capital assets held more than ten

years to no exclusion for assets held one year or less. The

resulting gain after the exclusion was then subject to ordinary 

income tax rates.^

o
Anita Wells, "Legislative History of Treatment of 

Capital Gains Under the Federal Income Tax, 1913 -  1948," 
National Tax Journal 2 (March, 1949), p. 14.
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The 1938 Revenue Act modified the holding period 

requirements, providing for three categories of capital gains: 

(1) long-term (held longer than 24 months), 50 percent 

excludable; (2) medium-term (held longer than 18, but not 

longer than 24 months), 33 1/3 percent excludable; and (3) 

short-term (held 18 months or less), not excludable. In 1942, 

the holding period requirements were further modified to pro­

vide for only two classes of capital gains: short-term gains

(capital asset held six months or less) and long-term gains 

(capital asset held for more than six months). Long-term capi­

ta l gains qualified for a 50 percent capital gain deduction. 

Congress fe lt  that a six-month holding period effectively  

separated speculators from investors.

During 1950-1969, Congress began to close loopholes as 

taxpayers found clever ways to convert ordinary income into 

capital gain. The top tax rate of 91 percent encouraged high 

bracket taxpayers to create such vehicles as "collapsible 

corporations" to escape burdensome taxation. Many minor provi­

sions were enacted in this nineteen-year period but none 

changed the basic capital gain concept.

Beginning in 1969, Congress attempted to respond to 

revelations showing that many high income taxpayers were 

lib e ra lly  using the capital gain provisions to reduce their

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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3
total tax b i l l .  A significant response was the Tax Reform Act 

of 1976 which increased the holding period for long-term capi­

ta l gains from more than six months to more than one year, and 

attempted to eliminate the tax free gain provided by the step 

up in basis at date of death by enacting carryover basis rules.

After ten years of attempting to reduce the advantages 

of capital gain over ordinary income, Congress did an about- 

face in 1978. The Revenue Act of 1978 increased the long-term 

capital gain deduction from 50 percent to 60 percent; the 

carry-over basis rules were repealed by the 1980 Windfall 

Profit Tax Act; and the D efic it Reduction Tax Act of 1984 

reduced the holding period for long-term capital gain treatment 

from more than one year to more than six months.

The frequency and magnitude of changes in capital gain 

provisions are b rie fly  summarized above. As Banks stated in 

1953:

We have now had more than 30-years' experience in this 
country with special treatment of capital gains and 
losses. The innovation developed in 1921 has grown 
to adulthood. The question is , what kind of adult has 
the infant become? Is the adult, from the standpoint 
of tax equity, benign or malignant? In short, have we 
evolved a lady or a tiger?

3
Martin David, Alternative Approaches to Capital Gains 

Taxation (Washington, D.C.: The Brookings In stitu tio n , 1968),
P* 4

Robert Bangs, "The Dilemma of the Cut-Rate Tax" (1953) 
cited by Ray M. Sommerfeld, Hershel M. Anderson, and Horace R. 
Brock, An Introduction to Taxation (New York: Harcourt, Brace &
World, 1969), p. 227.
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The rationale behind the special treatment given to 

capital gains has been explained in a variety of ways at d if­

ferent times. Regardless of explanations offered, special 

capital gains provisions do cause differences in the tax paid 

by different taxpayers with the same amount of real income and 

do add complexity to tax law.

Rationale for Special Treatment of Capital Gain

Blum stated in 1957: "The issue Especial treatment of

capital gain] is almost as old as the income tax its e lf ;  over 

the years i t  has been subjected to searching analysis and 

resounding debate; everything there now is to say on the
5

problem has already been said." Since that time not much has 

been added, but his arguments and those of others include the 

following:

Bunching

Taxing in one year a capital gain, which occurs over 

many years, results in higher tax because of progressive tax 

rates. Therefore, i t  is argued, the long-term capital gain 

deduction provides a rough form of income averaging. However, 

the capital gain provisions give the same special benefit to 

a ll long-term capital gains regardless of the holding period. 

I t  is undeniable that a taxpayer may be pushed into a higher

C
Walter J. Blum, "A Handy Summary of the Capital Gains 

Arguments," Taxes -  The Tax Magazine 35 (A p ril, 1957), p. 247.
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tax bracket because of the realization of a capital gain on the 

sale of an asset. However, the 60 percent long-term capital 

gain deduction does not seem to be the appropriate solution to 

this problem. An averaging provision tied to the actual asset 

holding period would solve the bunching problem in a more 

appropriate way. Present tax laws allow the capital gain 

deduction as well as income averaging. Neither of these is 

related to the length of time over which the gain occurred.

As pointed out by Waggoner, some consider unrealized 

appreciation to be income (even though not taxable under 

current law). Under this concept the taxpayer is viewed as 

receiving an in terest-free loan from the government for the 

amount of tax he would owe (but does not pay currently) on the 

appreciation. The result of the trade-off between the benefits 

of deferral and the cost of future higher taxes depends on the 

discount ra te , the difference in marginal tax rates, and the 

length of time the tax is deferred.®

Inflationary Gain

When property is held for several years its  apparent 

increase in value may be p artia lly  or to ta lly  due to in fla tio n . 

The real value of the property may not have increased at a l l ;  

and thus, no real gain may actually exist. Some argue the

g
Michael J. Waggoner, "Eliminating the Capital Gains 

Preference. Part I :  The Problems of In fla tio n , Bunching and
Lock-In," University of Colorado Law Review 48 (Spring, 1977), 
p. 322.
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capital gain deduction is an approximate correction for in fla ­

tio n . However, the same treatment is available whether an 

asset is held one day more than six months or more than forty  

years. In addition, the deduction is not related to the in fla ­

tion rate.

Mobility of Capital

Yet another ju s tifica tio n  made for preferential trea t­

ment of capital gains is that i t  encourages taxpayers to make 

investments in new industries and keep the economy of the 

country growing. This is an argument frequently given for 

reduced, or no taxation of capital gains. Blum outlined this 

argument as follows:

Assume an investor owns an asset which has 
appreciated in value substantially. Like any in t e l l i ­
gent investor, he w ill weigh periodically the desirabi­
l i t y  of continuing his investment against holding cash 
or purchasing some other asset. I f  there were no tax on 
capital gains these decisions would be based on the 
merits of the alternatives. A tax on capital gains 
interferes by adding a tax cost to selling without 
adding a comparable cost to keeping i t .  Investors as a 
class thus w ill be more disposed to hold on to appre­
ciated investments and capital w ill become less 
mobile.

This is often referred to as the "lock-in" e ffec t. The 

"lock-in" effect is the assumption underlying the Treasury 

Department's analysis of the ava ila b ility  of venture capital to 

high technology industries in the 1970's:

^Blum, "A Handy Summary of Capital Gains Arguments," 
pp. 256-257.
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The supply of venture capital largely dried up 
during the 1970's when effective tax rates cn real gains 
were high due to in fla tion  and other provisions in the 
Code, but revived dramatically after the 1978 and 1981 
tax changes reduced the maximum tax rate on realized 
long-term capital gains to 20 percent and in fla tion  
rates fe ll s ignificantly from earlier levels.

However, some authors feel that this rationale, while 

i t  has some merit, does not ju s tify  the preferential capital 

gains treatment. Waggoner pointed out that since capital gains 

treatment is available whether or not sale proceeds are rein­

vested, capital gains treatment may indeed promote
g

disinvestment. Blum stated that i t  is highly improbable that 

investments might stagnate in dying industries.*® In te lligen t 

investors recognize that the possibility for capital appre­

ciation in growing industries may outweigh the cost of paying 

tax on current disinvestment. I f  preferential capital gains 

taxation is to be used to encourage conversion of investments 

into venture cap ita l, Eisenstein suggested that only those who 

actually provide venture capital should be allowed the capital 

gains deduction on the profitable investments they s e ll; the

O
U.S. Department of the Treasury, Tax Reform for 

Fairness, Simplicity, and Economic Growth, Vol. 1 (Washington, 
D.C.: Government Printing Office, 1984), p. 103.

g
Waggoner, "Eliminating the Capital Gains Preference. 

Part I ,"  p. 323.
10Blum, "A Handy Summary of Capital Gains Arguments," 

pp. 257-258.
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deduction should not be available to those who simply switch

from one marketable security to another.** Sommerfeld pointed

out that although the "lock-in" e ffect reasoning appears valid

enough on an a priori basis, l i t t l e  empirical evidence supports 
12this claim.

Problems Created by Special Treatment of Capital Gain

The problems created by special treatment of capital

gain center around the issues of equity and complexity. In

1951, a statement by the Treasury Department pointed out that:

. . . finding satisfactory formulas for achieving 
the divergent equity and incentive objectives that are 
entwined in the philosophy of capital-gains taxation has 
been a d if f ic u lt  problem. Consequently, the history of 
the legal provisions has been a record-of compromise and 
change without satisfactory solution.

Inequity

A taxpayer with a dollar of capital gain has the same 

purchasing power as a taxpayer with a dollar of ordinary 

income. Although their economic position is the same, since 

1921 the tax paid has been d ifferen t. For example, take the 

case of two taxpayers, David and Scott. David received a

^Louis Eisenstein, The Ideologies of Taxation (New York: 
The Ronald Press Company, 1951), p. 96.

12Sommerfeld, An Introduction to Taxation, p. 442.
13U.S. Treasury Department Tax Advisory S ta ff, Federal 

Income Tax Treatment of Capital Gains and Losses (Washington,
D.C.: Government Printing Office, 1951), p. 22.
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salary of $35,000. Scott received a $20,000 salary and had a 

$15,000 long-term capital gain from the sale of stock. Both 

David and Scott were unmarried, under 55 in age, and had no 

other income or deductions. As shown in Figure 1, David paid 

tax of $7,482 and Scott paid $4,573, a difference of $2,909.

FIGURE 1

COMPUTATION OF TAX FOR TWO TAXPAYERS

David Scott

Salaries $35,000 $20,000

Capital Gain -0 - 15,000

Gross Income $35,000 $35,000

Less: 60% Capital
Gain Deduction -0 - 9,000

Adjusted Gross Income 35,000 26,000

Less: Personal Exemption 1,000 1,000

Taxable Income $34,000 $25,000

Tax L ia b ility  at 1984 Rates $ 7,482 $ 4,573

Because of the difference in tax paid, many oppose spe­

cial treatment of capital gains. They feel that those who are 

sim ilarly  situated should be sim ilarly taxed. According to

Eisenstein, " . . .  equity is the privilege of paying as l i t t l e
14tax as somebody else." This principle is frequently called 

14Eisenstein, The Ideologies of Taxation, p. 176.
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horizontal equity. The corollary to horizontal equity, ver­

tica l equity, is that people with unequal a b ility  to pay 

(d ifferently  situated) should be taxed d ifferen tly .

The most fam iliar example of vertical equity is 

progressive taxation. Under current law a second kind of 

inequity results when an asset held during an inflationary  

period is sold. The reported gain includes the increase in the 

asset value because of the general price level increase. Those 

that advocate vertical equity feel that taxpayers with higher 

incomes should pay a higher rate of tax on the higher income: 

as evidenced in progressive taxation. Because a long-term 

capital gain may occur over a period of years (bunching) 

progressive taxation on that gain may result in a much higher 

rate of tax.

The current complexities in tax law re flec t responses 

by Congress to dissatisfied taxpayers, as well as to other spe­

cial interest groups. Taxation is a po litica l process and 

special tax benefits are sought by a variety of pressure groups 

within the economy.

Complexity

A major argument against the special treatment of capi­

tal gain is that i t  is a major source of complexity in our 

income tax laws. Tax complexity has been given a lim ited
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amount of study. In two separate studies, Karl insky*5 and 

Schroeder*5 focused primarily on analyzing code sections, regu­

la tions, revenue rulings, and court cases for the complexity 

attributable to special treatment of capital gains and losses. 

Each concluded that the capital gain provisions result in 

extreme complexity. Schroeder found that over 40 percent of 

the income tax code sections are d irectly or indirectly  

affected by the capital gain and loss provisions.*7 Karlinsky 

reported that in the 1970's only 7 to 9 percent of a ll ind iv i­

dual tax returns reported any capital gains or losses; yet his

complexity model shows that the capital gain provisions result
18in 15 percent of the complexity found in current tax law.

Recent newspaper and magazine articles report a tax law

". . .s o  complex that even experts approach April 15 with 
i g

trepidation."- The Treasury Department reviewed the U.S. tax

15Stewart S. Karlinsky, "Complexity in the Federal Income 
Tax Law Attributable to the Capital Gain and Loss Preference: A 
Measurement Model" (Ph.D. dissertation, New York University, 
1981).

16Jack D. Schroeder, "Potential Simplification of the 
Federal Income Tax Law by Eliminating Special Treatment of 
Capital Gains and Losses" (Ph.D. dissertation, Michigan State 
University, 1975).

* 7Ib id ., p. 123.
18Karlinsky, "Complexity in the Federal Income Tax Law," 

p. 22 and p. 108.
19See, for instance, Tom Herman, "Tax Tomes -  A Guide to 

the Guides," The Wall Street Journal, March 4, 1985, Sec. 1, 
p. 24.

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



www.manaraa.com

13

system in 1984 with the objective of determining . . how to 

reduce the complexities, inequities, and economic distortions
?n

in the tax system . . .

Over the years, astute taxpayers and their tax advisors 

have continually discovered new loopholes and Congress has con­

tin ua lly  attempted to res tric t them. Many feel the complexity 

in tax law has become an intolerable burden to the average tax­

payer and a fe r t i le  f ie ld  for the tax advisor.

Proposals for Reform

The present capital gains tax structure invites 
a variety of proposals for change. Some of them would 
base the tax treatment of capital gains on an accretion 
concept of income. Others re flect concern over the 
impact of the capital gains tax on financial markets and 
on saving and investment. Some proposals re flect the 
personal interest of those who seek a further reduction 
in the ir tax l ia b i l i t y .

These statements are as true today as when they were 

made by David in 1968. A recent study by Cairns concluded 

that a different tax treatment, which uses the holding period 

of the capital asset as a basis for averaging the gain or loss, 

may be an acceptable compromise to both proponents and oppo-

20U.S. Department of the Treasury, Tax Reform for 
Fairness, Sim plicity, and Economic Growth, Vol. 1, p. 2.

21David, Alternative Approaches to Capital Gains 
Taxation, p. 109.
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22nents of preferential capital gains treatment. Cairns'

treatment is similar to one described by Seltzer in 
231951. David also discussed an averaging procedure and said

that i t  would reduce the problems associated with taxation of

"lumpy capital gains.

Indexing has been advocated by a number of authors as a
25solution for the tax problems caused by in fla tio n . The 

implementation of structural indexing, scheduled for the 1985 

tax year, w ill provide in fla tio n  adjustment to tax rate 

brackets, personal exemptions, and zero bracket amounts. 

Structural indexing does not adjust for the in fla tio n  effect on 

the basis of capital assets; but tax base, or measurement, 

indexing would adjust the cost basis of assets.

According to the Treasury Department, its  recent propo­

sal , Tax Reform for Fairness, Sim plicity, and Economic Growth 

(hereinafter cited as Treasury Proposal), is a revenue neutral

22Scott N. Cairns, "An Empirical Investigation into the 
Effects of Tax Equity of Selected Alternative Methods of Taxing 
Capital Gains and Losses" (Ph.D. dissertation, University of 
I l l in o is  at Urbana-Champaign, 1983), p. 180.

23Lawrence H. Seltzer, The Nature and Tax Treatment of 
Capital Gains and Losses (New York: National Bureau of Economic
Research, In c ., 1951), pp. 307-308.

24David, Alternative Approaches to Capital Gains 
Taxation, p. 228.

pc
See, for instance, Henry J. Aaron, ed., In fla tio n  and 

the Income Tax (Washington, D.C.: The Brookings In s titu tio n , 
1976), p. 27, and Waggoner, "Eliminating the Capital Gains 
Preference: Part I ,"  p. 397.
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reform which addresses not only the inequity and complexity 

created by capital gain provisions but also the inequity and

complexity in many other areas of business and individual
26taxation. The Treasury Proposal recommends indexation of 

capital assets for in fla tion  and elimination of the capital 

gain deduction. The indexation of depreciation, inventories, 

and interest is also proposed by the Treasury.

Although some think indexation would result in a more 

equitable, less complex income tax law, others disagree. 

Shapiro, in referring to the Treasury Proposal, said: "These

indexing changes w ill undoubtedly add complexity to the tax 

system, despite the simplification the Treasury is striving  

fo r ."27

Purpose of Study

In order to compare the complexity that arises under 

current law with the complexity that would be introduced i f  a 

fu ll form of indexation were provided for a ll capital gains and 

losses, a quasi-experimental research study was conducted.

26U.S. Department of the Treasury, Tax Reform for 
Fairness, Sim plicity, and Economic Growth, Vol. 1, pp. 3-11.

27 Ira  Shapiro is a Washington-based partner and 
national director of tax policy for Coopers & Lybrand. He is 
quoted from Coopers & Lybrand, Executive A lert Newsletter, 
December 1984/ January 1985, p. 7.
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The objective of the study was to examine the 

complexity that indexation of the tax base (in respect to 

capital gains and losses) creates in tax computations by com­

paring two alternative tax treatments. The existing law was 

compared with an indexation method, similar to the one pre­

sented in the Treasury Proposal.

Methodology of Study
28A quasi-experimental research design was used. Use

29of a true experimental research design was not possible for a 

variety of reasons. A random sample of a ll taxpayers could not 

be obtained. Taxpayers must f i le  returns under the existing 

law. (They could not compute their tax using an indexation 

method or any other alternative method.) Most s ign ificantly , 

taxpayers are extremely hesitant to divulge actual personal 

financial or tax information to researchers. A quasi- 

experimental research design was a feasible approach in 

achieving cooperation of subjects.

Overview

Each subject was asked to make a series of computations 

under current law and under an indexation method. The time

28James E. Mauch and John W. Birch, Guide to the 
Successful Thesis and Dissertation (New York! Marcel Dekker, 
In c ., 1983), p. 72.

29Ib id ., p. 71.
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required for the computations and the errors made by the sub­

jects provided a measure of the re lative complexity of the two 

treatments.

Development of Test Instruments 

Design

Test instruments fa statement of the facts 

(transactions) for an individual taxpayer, instructions for 

computations under the current law, and instructions for com­

putations under indexation] were developed. The facts included 

capital gains and losses arising from transactions common to 

individual taxpayers.

Evaluation

After development of the test instruments, input was 

requested from tax experts in order to provide:

(1) an evaluation of the statement of facts relating  

to the taxpayer to determine i f  the facts were (a) stated in a 

clear and unambiguous manner and (b) represented transactions 

common to individual taxpayers and

(2) an evaluation of instructions for computation under 

current law and under indexation to determine that they were 

clear.
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Pilot Study

Following evaluation of test instruments by the tax 

experts, a p ilo t test was conducted using a small group of 

individual taxpayers. The p ilo t study results were evaluated 

to determine i f  corrections or modifications were needed in any 

of the test instruments.

The Simulation

A sample group of 142 taxpayers from varied backgrounds 

and occupations was obtained. Demographic information was 

collected from the subjects. A goodness-of-fit test was used 

to determine how closely the sample resembled the general popu­

la tio n .

The sample was divided into smaller groups (due to the 

physical lim itations at the test location) for the purpose of 

conducting the complexity simulation. The test was carefully  

explained and test instruments were given to the participants. 

Half of the subjects completed the test instruments under 

existing law f ir s t  and then completed the test instruments 

under indexation. The other half did indexation f i r s t ,  then 

current law. The time taken to complete the test instruments 

and the error rate were measured.

Analysis of Results

The test results were analyzed and evaluated using the
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Time/Error Complexity Index and the Wilcoxon ranked-sum 
30te s t. The Time/Error Complexity Index is derived from the

31Fisher "ideal" index. The Wilcoxon ranked-sum te s t, a non- 

parametric te s t, is uniquely suited to the analysis of matched- 

pair data.

Limitations

Capital Gains and Losses

This study dealt with taxation of the gain or loss on 

the disposition of capital assets. I t  did not deal with income 

( i . e . ,  in terest, rents, and dividends) produced during the time 

the asset was held. Neither did i t  deal with the allocation  

of the cost of an asset over the l i f e  of the asset 

(depreciation, cost recovery, amortization, or depletion); nor 

did i t  deal with inventories even though many complexities and 

inequities exist there as well.

Individual Taxpayers

The test subjects were a ll individuals. A number of 

complexities exist for corporate and fiduciary taxpayers and

30John Neter, William Wasserman, and G. A. Whitman, 
Applied S tatistics (Boston: Allyn and Bacon, In c ., 1978), 
pp. 379-382.

31Frederick E. Croxton and Dudley J. Cowder, Applied 
General S ta tis tics , 2nd ed., (Englewood C lifs , N.J.: 
Prentice-Hall, In c ., 1960), pp. 427-428.
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for partnerships. These entities  are lik e ly  to be more 

sophisticated in tax matters than the individual taxpayer and 

results of this study cannot be generalized to these en tities .

Appropriate Index

Many concerns have been articulated concerning the 

proper index to be used for tax base adjustment computations. 

There are three available major general in flation  indexes.

These include the Wholesale Price Index, the Consumer Price 

Index, and the Gross National Product Im plic it Price Deflator. 

The Wholesale Price Index is based on prices of commodities and 

does not include services. Also, i t  reflects bulk sales rather 

than re ta il sales. Since i t  covers such a small part of the 

economy, the Wholesale Price Index may not accurately re flect 

the dollar value needed for the implementation of indexation.

The Consumer Price Index measures the goods and ser­

vices consumed by urban wage earners. Therefore, i t  may or may 

not re flec t consumption patterns of other members of the eco­

nomy.

The Gross National Product Im plic it Price Deflator is 

the broadest in fla tion  index and i t  includes everything which 

is a part of the Gross National Product. Its  major defect is 

that i t  includes government expenditures and investment expen­

ditures. Government expenditures are not a direct cost to per­

sons in the society. The change in value of investments con-
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tain a measure of risk or uncertainty that may not be the 

result of in fla tio n .

Although none of the indexes are to ta lly  appropriate, 

Waggoner concluded that the Consumer Price Index or that por­

tion of the Gross National Product Im plic it Price Deflator

attributable to personal consumption expenditures should be
32used for implementation of indexation. Friedman supported 

only the use of the Gross National Product Im plic it Price 

Deflator because of its  broad base and because i t  is the index

proposed by the Financial Accounting Standards Board for use in
33making general price level adjusted statements. The AICPA
34recommends the use of the Consumer Price Index. The 

Consumer Price Index was used in this study. In any case, the 

particular index used should not affect the complexity of the 

computations.

Averaging Provisions

There have been proposals for reform that have recom­

mended revising income averaging as a partial solution to the

32Waggoner, "Eliminating the Capital Gains Preference. 
Paret I ."  p. 356.

33Charles S. Friedman, "The Adverse Consequences of the 
United States Tax Structure During In flationary Times," Journal 
of Contemporary Business 10 (1981), p. 79.

^AICPA, Statement of Tax Policy No. 9: Implementing
Indexation of the Tax Laws (New York: 1981), p. 7.

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



www.manaraa.com

22

bunching problem. This study did not address the income 

averaging provisions.

Realization

An accretion concept, as opposed to a realization con­

cept, has been suggested as an additional refinement. Under an 

accretion concept, gains would be taxed as they accrue rather 

than at the time of the disposition of the asset. This study 

u tilize d  the realization concept.

Organization of Study 

A review of the complexity and indexation lite ra tu re , 

as related to capital gains provisions, is included in Chapter

2. Chapter 3 describes the research methodology in d e ta il. 

Chapter 4 analyzes the results of the complexity study using 

the Time/Error Complexity Index and the Wilcoxon ranked-sum 

te s t. The final chapter includes a summary of the study and 

conclusions.
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REVIEW OF THE LITERATURE

The review of the lite ra tu re  examines the areas of

complexity and indexation proposals for reform as related to

the capital gain and loss provisions.

Complexity in taxation impacts on individuals in several

d ifferent ways. Complex tax laws result in high taxpayer

compliance costs. Compliance costs include the time spent in

preparing returns, as well as costs incurred in obtaining

information to f i le  an accurate return. In 1976, over $700

m illion was paid by individuals for assistance in tax return

preparation. Browning and Browning attributed the fact that

more than half of a ll taxpayers sought out professional
35assistance in 1976 to complexity in tax laws.

Tax evasion, which results in taxpayers paying less than 

the ir fa ir  share, has been discussed by researchers. In 1984, 

M ill iron completed a project which addresses the issue of 

whether tax complexity influences an individual's tax reporting 

position. In the four tax cases used in her study, she 

concluded that complexity sign ificantly  affected taxpayer

35Edgar K. Browning and Jacqueline M. Browning, Pub!ic 
Finance and the Price System (New York: Macmillan Publishing 
Co., In c ., 1979), p. 346.
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choice of an aggressive reporting position. Choosing an 

aggressive reporting position was interpreted by M ill iron as a 

propensity towards tax evasion. Tax evasion results in lost 

government revenues; thus, a greater tax load is borne by tax­

payers who do not evade.

Studies in Tax Complexity 

Previous research in the area of tax complexity is 

lim ited . The authors of four studies have each approached the 

subject in a different way.

Schroeder

Schroeder explored the issue of tax complexity by ex­

amining basic sources of tax law. His stated objective was to 

determine the extent to which capital gain and loss provisions

complicated governmental administration of income tax laws and
37taxpayer compliance with these laws.

Schroeder divided tax complexity into three categories: 

(1) complexity arising from a vast and in tricate  economic 

system, (2) complexity arising from the revenue raising func-

36Valerie C. Mill iron, "Taxpayer Perceptions of 
Complexity and the Effect of Complexity on Reporting Positions" 
(Ph.D. dissertation, University of Southern C alifornia, 1984), 
p. 131.

37Schroeder, "Potential Simplification of the Federal 
Income Tax Law."
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tion of an income tax, and (3) complexity resulting from provi­

sions (grafted onto the basic structure of the income tax) 

which bear no relation to the basic structure and which are not 

a necessary part of its  operation. He determined that there 

was l i t t l e  hope for simplification in the f irs t  two categories; 

however, the third category was an area for potential s im plifi­

cation. In this category, he included the provisions relating  

to capital gain and loss.

Basic sources of tax law examined by Schroeder were the 

Internal Revenue Code, Revenue Rulings, and court cases. 

Schroeder examined Sections 1 through 1399, that portion of the 

code which pertains to income taxation. The Revenue Rulings 

and court cases reviewed covered the ten-year period from 1964 

through 1973. The decisions of the U.S. Tax Court, D is tric t 

Courts, Court of Claims, Court of Appeals, and Supreme Court 

involved issues pertaining to sections 1 through 1399 of the 

code. All code sections and decisions of the Court of Claims 

and Supreme Court were examined. Revenue Rulings and decisions 

of the D is tric t Courts, Tax Court, and Court of Appeals were 

reviewed on a random sample basis.

Each of the basic tax sources (code sections, Revenue 

Rulings, and court cases) was classified into one of three 

categories;
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1. Totally eliminated i f  there were no special 
treatment of capital gains or losses.

2. Somewhat affected i f  there were no special
treatment of capital gains or losses.

3. Completely unaffected i f  there were no special 
treatment of capital gains or losses.

Schroeder concluded that over 40 percent of the code

sections, 11 percent of Revenue Rulings, and 27 percent of

court decisions were d irectly  or indirectly  affected by the

capital gain or loss provisions. He recommended that special

provisions for capital gains and losses be eliminated and more

libera l averaging provisions be adopted.

Schroeder defined complexity as "the complex technical
38structure of the federal income tax." His approach to analy­

sis of tax complexity reflected his concern with the basic 

sources of the law.

Karlinsky

Another attempt to measure tax complexity was made by 
39Karlinsky. His hypothesis was that the capital gain and loss 

preference adds severe complexity to the income tax law.

Karlinsky divided complexity attributable to the capital 

gain and loss preference into five more or less distinct areas.

38Ib id ., p. 48.
3QKarlinsky, "Complexity in the Federal Income Tax Law."
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These areas included:

1. Holding period.

2. Definition of a capital asset.

3. Sale or exchange of a capital asset.

4. Conversion of ordinary income into capital gain 
income.

5. Conversion of capital loss into ordinary loss.

Although he discussed the complexity caused by these 

five  separate causes, the study did not relate the causes to 

his measure of complexity. Instead, content analysis was used 

to measure the complexity of a ll capital gain and loss provi­

sions found in the code sections and regulations.

Content analysis is an education, psychology, and beha­

vioral science technique. Karlinsky fe lt  the technique to be 

appropriate for use in measuring the complexity of the capital 

gain or loss preference concept. He applied content analysis 

in a two-step process. F irs t, a weighting of each code 

section's total complexity was determined by counting the 

number of paragraphs in the code section and underlying regula­

tions. Each of the 584 code sections and the related regula­

tions were analyzed by paragraph to determine which paragraphs 

were affected by capital gain and loss provisions. The number 

of affected paragraphs were compared to the total paragraphs in 

each code section and underlying regulations to determine the
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re la tive  complexity pertaining to the capital gain and loss 

provisions for the code section.

Karlinsky found that special treatment of capital gains 

and losses contributed to over 15 percent of the tax law's 

complexity; and that . .383 out of 584 (55%) income tax code 

and regulation sections are affected in some small or large way 

by the capital gain and loss preference."4® He concluded that 

the capital gain and loss preference created a dispropor­

tionately large amount of complexity in the income tax law.

Although Karlinsky did not provide a defin ition of tax 

complexity, his content analysis appears to indicate that he 

was focusing on the law its e lf  as a source of complexity.

M ill iron

In 1984, M ill iron completed a two-part study which
41focused on taxpayers' perceptions of tax complexity. The 

general objective of the f ir s t  phase was to define complexity 

as perceived by the taxpayer. The second phase tested whether 

taxpayers' perceptions of complexity had a significant effect 

on the taxpayers' reporting positions.

According to Mi11 iron, tax complexity has never been 

rigorously defined in the lite ra tu re . In order to arrive at an

4®Ibid., p. 52.
41M ill iron, "Taxpayer Perceptions of Complexity."
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operational definitions she attempted to e l ic i t  taxpayers' 

impressions of the concept. Thirty taxpayers, randomly 

selected from those awaiting jury duty at the Los Angeles 

County Courthouse, were the subjects of testing in phase one. 

Each subject was asked to read thirteen tax topic scenarios.

The topics included child care, capital gains, g ifts  and 

awards, interest deductions, and entertainment expenses, as 

well as others. The subjects were requested to evauate each 

scenario in terms of each of the following c rite ria : tech­

n ica l, fa ir ,  an area susceptible to cheating, fam ilia r, abu­

sive, personally beneficial, or a changing area of the law.

M illiron employed multidimensional scaling methodology 

in phase one of the study. She identified four distinct 

complexity dimensions. The f ir s t  dimension was: personal ver­

sus financial. The subjects perceived increasing complexity 

when moving from personal topics ( i . e . ,  child care) to finan­

cial topics ( i . e . ,  interest and capital gains).

The second dimension identified by M illiron was quan­

titativeness. In this dimension, taxpayers perceived 

complexity as related to the amount of computations required 

and the degree of change in the law. Few computations and 

l i t t l e  change were perceived to have a low level of complexity.

Dimension three was the social justice dimension. 

Taxpayers perceived that tax topics which were subject to
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widespread abuse and d if f ic u lt  to enforce were more complex 

than topics thought to be fa ir  and personally beneficial.

The fourth dimension was labeled as the readability  

dimension. Unfamiliar, changing, and technical scenarios 

were perceived as the most complex by the subjects; whereas 

fam iliar, unchanging, and less technical scenarios were fe lt  to 

be less complex.

Of particular interest to the present study are the 

subjects' perceptions of the capital gains provisions.

M illiron composed the capital gains scenario as follows:

The name of the tax game in the United 
States is capital gains. Section 1202 auth­
orized individuals to claim a special deduction 
equal to 60 percent of the net capital gain 
realized in a year. This special deduction is 
the equivalent of a 60 percent tax deduction.
I f ,  in 1983, an individual had only net capital 
gain income from stocks and bonds, then the real 
effective tax rate for the taxpayer would range 
from 4.4 to 20 percent rather than the normal 
rate range of 11 to 50 percent which applies to 
salaries, wages, in terest, and dividend
income.^2

In dimension one, the capital gains scenario and the 

nonrecognition of gains scenario were ranked as the most 

complex of the financial topics. Taxpayers perceived capital 

gains as highly complex. In dimension two, quantitativeness,

42Ib id ., p. 147.
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capital gains was rated as more complex than eight, but less 

complex than four of the scenarios. In social justice , the 

th ird  dimension, the capital gains scenario ranked very low. 

Only entertainment costs ranked lower. Thus, taxpayers per­

ceived capital gains as highly complex in this dimension. In 

the fourth dimension, capital gains rated about average in 

readab ility . Thus, in two out of the four complexity dimen­

sions, the capital gains scenario was rated as highly complex. 

In one dimension, capital gains was perceived as moderately 

complex; and, in one dimension, capital gains was of average 

complexity.

In phase two of the study, M illiron used the results of 

phase one to test the influence of complexity on taxpayer 

reporting positions. Using four distinct tax cases, she 

concluded that in each case complexity had a significant effect 

in increasing aggressive reporting positions of the subjects. 

According to M illiro n , the second phase of the study indicated 

a link  between complexity and tax evasion.

This is the only study located which attempts to measure 

taxpayer perceptions of tax complexity. The capital gains tax 

scenario prepared by M illiron appears to be perceived by the 

subjects as moderately to highly complex.

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



www.manaraa.com

32

Long/Swingen

Long and Swingen contacted tax professionals in an

attempt to determine tax professionals' perceptions of federal
43income tax complexity. They surveyed tax accountants, attor­

neys, tax educators, and employees of commercial tax prepara­

tion services.

In a preliminary presentation of results, the 

researchers stated that for middle income wage-earner returns 

($25,000 to $50,000 gross income) capital gain and loss provi­

sions were perceived by professionals as the most complex item 

out of the forty line  items included in the survey.

Complexity Research Summary

Research in the tax complexity area is limited and the 

approach of the researchers is quite varied. The law its e lf  

was examined by Schroeder and Karlinsky, the perceptions of 

taxpayers were analyzed by M illiro n , and the perceptions of tax 

professionals were assessed by Long and Swingen. The findings 

and conclusions of the various authors indicated substantial 

complexity in the capital gain and loss provisions of the 

federal income tax law.

43Susan B. Long and Judyth A. Swingen, "Tax 
Professionals' Perceptions of Federal Income Tax Complexity: 
Some Preliminary Findings," paper presented at the Northeast 
Regional Meeting of the American Accounting Association, A pril, 
1985.

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



www.manaraa.com

33

Indexation Proposals for Reform

Waggoner

In 1977, Waggoner discussed the problems of bunching, 

lock-in , and in fla tion  and suggested elimination of the capital 

gains provisions. Waggoner proposed indexation of the asset 

cost to a lleviate  the problems created by in fla tion  with 

respect to the taxation of capital gains and losses.^  He 

recognized that over short periods of time too l i t t l e  in flation  

may occur to ju s tify  the expense of indexing and suggested that 

i t  might be advisable to make in fla tio n  corrections only for 

periods in which a minimum amount of in fla tion  occurs, 3 per­

cent for example.

For in fla tion  correction, Waggoner suggested the use of 

either the Consumer Price Index or that portion of the Gross 

National Product Im plic it Price Deflator attributable to per­

sonal consumption expenditures. He indicated that good indexes 

to adjust for in flation  have been available since the 1940's 

and that i t  should be administratively feasible to apply 

indexation to property accquired as early as the 1940's.

Feldstei n/Slemrod

In the ir study, published in 1978, Feldstein and SIemrod

^Waggoner, "Eliminating the Capital Gains Preference, 
Part I ."
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concluded that the distorting effect of in flation on the taxa­

tion of capital gains should be remedied by adjusting the o ri­

ginal cost of assets for the rise in the general price
45leve l. They suggested use of the Consumer Price Index for 

the in fla tion  correction.

The data used in their study was from the Internal 

Revenue Service sample of tax returns, extended in 1973 to 

include detailed information of capital asset transactions.^® 

The specific sample included information for 30,063 individuals 

who completed 234,974 stock sales in 1973. For each stock 

transaction, the authors calculated a price-indexed capital 

gain by multiplying the acquisition cost of the stock by a 

ra tio  of the Consumer Price Index for 1973 divided by the index 

for the year of acquisition. The price-indexed capital gain 

was compared to the nominal reported capital gain or loss and 

the computed tax l ia b i l i ty  on the real gain was compared to the 

tax l ia b i l i t y  on the nominal gain.

I t  was concluded that the taxation of capital gains is 

grossly distorted by in fla tio n . The tax paid on the sales of

45Martin Feldstein and Joel Slemrod, "In flation  and the 
Excess Taxation of Capital Gains on Corporate Stock," National 
Tax Journal 31 (June 1978), pp. 107-118.

46U.S. Department of the Treasury, Statistics of 
Income—1973, Sales of Capital Assets (Washington, D.C.: 
Government Printing Office, 1980).
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stock was $1,138 m illion , but the computed l ia b i l i t y  on real 

capital gains was only $661 m illion . Feldstein and Slemrod 

argued:

The mismeasurement of capital gains does 
more than raise the effective tax rate on real 
capital gains. I t  also introduces an arbitrary  
randomness in taxing of capital gains. Two
individuals with the same real capital gain can
pay tax on very d ifferent nominal gains. ^

Combining a 50 percent maximum income tax rate with a 60 

percent long-term capital gain deduction results in a maximum 

20 percent effective rate on nominal capital gains. Feldstein 

and Slemrod pointed out that i f  the real growth rate in stock 

share prices is 2 percent a year and the in fla tion  rate is 6

percent a year, the tax rate on real capital gains may be as

high as 80 percent. I f  the in fla tion  rate is 8 percent, the 

tax rate on real capital gains may be as high as 100 percent.

AICPA

In 1981, the Federal Taxation Division of the American

In stitu te  of Certified Public Accountants issued a statement on
48tax policy relating to indexation of the tax laws. The taxa­

tion division specifically recommended that the basis of assets

^Feldstein and Slemrod, " In fla tion  and the Excess 
Taxation of Capital Gains," p. 110.

48AICPA, Statement on Tax Policy No. 9: Implementing
Indexation of the Tax Laws.
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be indexed in order to correct for the problem of in fla tio n .

The additional complexity that would be introduced i f  

indexation should be adopted was discussed in the statement on 

tax policy. With regard to complexity created by indexing the 

following statement was made:

We are convinced that the complexity of 
indexing basis is usually overstated. I t  would 
not be d if f ic u lt  to have the adjusted basis of 
assets multiplied by an in fla tion  factor. The 
newly calculated indexed basis would be used for
determining gain or loss on disposition, as well
as for calculating depreciation. The use of an 
indexed basis would result in the calculation 
of gain or loss on the sale of assets that would 
be consistent with the underlying economic e ffe c t.49

The taxation division recommended that one readily 

accepted index be consistently used for the in flation  correc­

tions and the selected index be continually monitored and 

adjusted to re flect changes in the economy. I t  was stated that 

the Consumer price Index is recognized by the general public as 

the o ffic ia l government indicator of in fla tio n . Although i t

has some imperfections, the Consumer Price Index appears to be

the most acceptable index available.

AAA Federal Tax Committee

The 1983-84 Federal Tax Committee of the American 

Accounting Association issued the report, Indexing the Tax Law

49Ib id ., p. 13.
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50to Adjust for In fla tio n . In a comprehensive discussion, the 

committee explored many of the issues surrounding indexation.

One of the issues examined was the complexity of indexa­

tion and potential lack of understanding of indexation by tax­

payers. The conmittee wrote:

Rate structure indexation, as now contained in 
the tax law ^beginning with 19853, should not be 
complex, especially since only the tax brackets, 
the zero bracket amount and the deduction for 
personal and dependency exemptions are indexed.
As more items are indexed and/or the tax base is 
indexed, the system is lik e ly  to become more 
complex. 51

Although concerned with the complexity inherent in 

indexation of the tax base, the committee recommended,

". . . serious consideration should be given to the long-run
52use of tax base indexation." The comnittee fe lt  that the 

most persuasive argument for indexing the tax law was the lack 

of equity associated with a system that does not adjust for 

in fla tio n . No specific recommendations were made as to the 

appropriate index to be used for in fla tion  corrections.

50AAA, Indexing the Tax law to Adjust for In fla tio n  
(Sarasota, Florida: 1984).

51Ib id ., p. 28.

^ Ib id . ,  pp. 53-54.
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Treasury Proposal

A number of tax reform proposals have been introduced in

Congress. Some of the proposals include indexation of the

basis of capital assets and some do not. In 1984, the Treasury

Department presented to President Reagan a proposal which is

probably the most comprehensive proposal made in recent 
53years.

According to the Treasury Proposal:

The present U.S. income tax is complex, 
i t  is inequitable, and i t  interferes with econo­
mic choices of households and businesses. I t  is 
also widely perceived to be unfair. Because 
this perception undermines taxpayer morale, i t  
may be as important as the actual defects of the 
system.54

The Treasury outlines 14 specific goals of fundamental 

tax reform. These goals include revenue neutra lity , simpli­

c ity , perceived fairness, an inflation-proof tax law, and fa ir ­

ness across income classes.

The Treasury Proposal recommends a wide range of reforms 

to the present income tax system. Tax base indexation of capi­

ta l assets sold or otherwise disposed of is recommended as a

53U.S. Department of the Treasury, Tax Reform for 
Fairness, Sim plicity, and Economic Growth.

54Ib id ., p. i i i .
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solution to the complexity and inequity of the present capital

gains provisions. A summary of the Treasury Proposal relating

to the capital gain and loss provisions is presented in the
55following paragraphs.

The preferential tax rate for long-term capital gains 

would be repealed. Gains and losses from sales of property 

would no longer be classified as either capital gains and 

losses or ordinary gains and losses. Thus, net capital gain, 

as defined under current law, would be fu lly  includable in 

taxable income and subject to tax at regular rates.

In fla tion  adjustment for realized gains from sales or 

other dispositions of property would be made by use of adjust­

ment factor tables based on the Consumer Price Index. January 

1, 1965 is given as the starting date for in fla tion  adjustment, 

with a ll assets acquired prior to that data indexed as i f  

obtained on January 1, 1965.

Losses from sales of investment property would remain 

subject to lim itations. In general, investment property is 

defined as a ll nonpersonal use property other than (1) property 

used in a trade or business; (2) inventory property and pro­

perty held primarily for sale to customers in the ordinary 

course of business; (3) a general partnership interest; or (4) 

an interest in an S corporation in which the holder actively

55Ib id ., Vol. 1, pp. 97-120; Vol. 2, pp. 178-188.
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participates in management of the en tity . Losses from the 

sales of investment property would offset gains from such pro­

perty, with any excess loss deductible up to a maximum of 

$3,000 in each taxable year. Investment property losses in 

excess of this lim itation could be carried forward 

indefin ite ly .

Taxing a ll income as ordinary would permit repeal of 

Section 1245 and Section 1250 recapture provisions for depre­

ciable property acquired after the proposals became fu lly  

effective.

The Treasury contends that repealing the preferential 

capital gains deduction and the depreciation recapture provi­

sions and taxing a ll inflation-adjusted income at uniform tax 

rates would eliminate a source of substantial complexity in 

current law.

Political Considerations in Taxation

The po litica l considerations in taxation cannot be 

ignored. With indexation, the automatic increases in tax 

receipts due to in fla tion  would not occur and i t  would be 

necessary for Congress to specifically  propose a tax increase 

in order to obtain additional funds. Those in favor of indexa­

tion view i t  as a move toward po litica l accountability. 

Opponents of indexation point out that i t  would result in a 

loss of Congressional f le x ib i l i ty .
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Taxation is a po litical process and i t  is subject to 

pressures from a ll areas of the U.S. economy. Wall Street bro­

kers and many investors are enthusiastic in the ir support of

the six-month holding period and long-term capital gain 
56deduction. Tax base indexation benefits long-term holders of 

capital assets rather than short-term traders. However, as 

Waggoner argued in 1977:

Having a sword with two edges— 
eliminating the preferential taxation of capital 
gains but allowing a correction for in fla tion— 
is also p o litica lly  advantageous, because i t  may 
divide those now benefiting from capital gains, 
a formidable opponent of the preference’ s elim i­
nation. While those with substantial gains over 
re la tive ly  short periods w ill be disadvantaged 
by these coupled reforms, those whose gains are 
proportionately smaller or whose holding periods 
are re la tive ly  longer may gain more from the 
in fla tio n  correction than they lose by elim i­
nating capital g a i n s . 57

Regardless of a ll the arguments for and against indexa­

tio n , undoubtedly many politicians would prefer to periodically  

support a tax rate cut that lessens the impact of in fla tio n . 

Implementation of structural indexation for 1985 reduces the

56Paul Blustein and Jeffrey H. Birnbaum, "Treasury Wants 
Special Tax Break for Some Investors," Wal1 Street Journal, 
March 20, 1985, p. 54; and "Top Capital-Gams Rate Is Put at 
17.5 Percent in White House Tax-Overhaul Package," Wall Street 
Journal, May 15, 1985, p. 50.

^Waggoner, "Eliminating the Capital Gains Preference. 
Part I , "  p. 357.
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opportunity for frequent "tax cuts" by Congress. Adoption of 

tax base indexation would further reduce Congressional f le x i­

b i l i t y  in this area.

Economists' Studies

Many economists have thoroughly examined and discussed 

the issues involved in the preferential tax treatment of capi­

ta l gains. Some of these issues (bunching, in flation  and mobi­

l i t y  of capital) were discussed in detail in Chapter 1.

Typical of the many studies made by economists is David's 1968 

publication, Alternative Approaches to Capital Gains Taxation. 

This book was the outgrowth of The Brookings Institu tion 's  1966 

capital gains taxation conference of lawyers, economists and 

investment counselors. David lis ted  the following beneficial 

and adverse effects of the then present tax structure as i t  

pertained to the taxation of capital gains:

1. A reallocation of investment to areas favored 
by the special situations and treatment of 
owner-managed enterprises.

2. An increase in investor savings in preferen­
t ia l ly  taxed areas that is associated with two 
offsetting movements—a decline in saving for 
bequests and an increase in saving associated 
with increased yields available on appreciating 
assets.

3. A decline in aggregate risk-taking associated 
with the income effect of reduced taxation of 
income from investments and more lim ited loss 
offsets.
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4. A decrease in lifetim e turnover of assets asso­
ciated with increased incentives to defer
rea liza tio n .58

In his summary of the 1966 conference, David reported that 

the conferees could not agree on the probable impact of the 

capital gains tax structure on investment and economic growth.

Summary

The review of the lite ra tu re  has examined the areas of 

complexity and indexation proposals for reform as related to 

the capital gain and loss provisions. Although the research 

approaches to tax complexity are lim ited and quite varied, 

authors provided evidence as to the complexity inherent in 

existing capital gains provisions. The American Institu te  of 

Certified Public Accountants' Federal Taxation Division, the 

American Accounting Association's Federal Tax Committee, the 

Treasury Department and some authors support indexation of the 

tax base as a solution to the distortion caused by in fla tio n . 

However, some authors reported that indexation added complica­

t io n s .^  In the remaining chapters, complexity that would be 

introduced by the adoption of indexation is examined.

C O

David, Alternative Approaches to Capital Gains 
Taxation, p. 564.

eg
See, for instance, Laurie McGinley, "Indexing 

Proposals in Treasury's Plan Will Add Complications for 
Taxpayers," Wall Street Journal, December 3, 1984, p. 2.
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CHAPTER 3

METHODOLOGY

This chapter describes the methodology of the 

complexity study. Since complexity has been defined in a 

variety of ways by researchers, the defin ition of tax 

complexity is considered f ir s t ;  the test design and data 

gathering phase is explained in the intermediate section; and 

the methodology used to analyze results of the complexity test 

is discussed in the final section.

Tax Complexity

Tax complexity has been defined by different tax 

researchers in various ways. As discussed in Chapter 2, two 

previous studies have dealt with perceptions of complexity 

(taxpayers’ as well as tax professionals'). Other researchers 

analyzed the basic sources of tax law to determine complexity 

created by capital gain and loss provisions.

The present study differs from earlie r ones in that i t  

measures tax complexity as experienced by the taxpayer. 

Complexity experienced by a taxpayer is defined as a function 

of the errors made on a tax return and the time required to 

complete the return. A taxpayer faced with the task of
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completing a tax return may make a variety of different errors. 

These errors range from those which are the result of a lack of 

understanding of a complex law to errors which are simply the 

result of mathematical mistakes. The time to complete the 

return w ill vary for each taxpayer depending on his tax 

sophistication and the complexity of the law. The number of 

errors made could be used as a measure of complexity, or the 

length of time required could be used as measure of complexity; 

however, combining the two alternatives provides an even better 

measure.

A combination of errors made by a taxpayer and time taken 

by a taxpayer in completing a tax return is a dimension of tax 

complexity not previously explored by other researchers. The 

way in which a taxpayer deals with complex laws, forms, and 

instructions is at the root of his perceptions of tax 

complexity. The confusion experienced by taxpayers results in 

the f il in g  of many e rro r-fille d  tax returns.60 These are added 

complexities for the Internal Revenue Service.

Data Gathering

In order to examine time and errors as a dimension of 

tax complexity, a quasi-experimental research study was con-

60The Treasury Department estimates that 90 percent of 
taxpayers who itemize the ir deductions make at least one error 
in claiming their deductions. Tax Reform for Fairness, 
Sim plicity, and Economic Growth, p. 16.
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ducted. The data gathering phase is described in this section.

To compare the complexity which arises under current 

law with the complexity which would be introduced i f  a ll capi­

tal asset transactions were indexed, four decision frames were 

examined. Each frame consisted of a description of the per­

tinent law and a set of facts for the taxpayer. The taxpayer 

was required to make appropriate computations and decisions 

using the facts and referring to the law. Each frame included 

two sub-sets, the current method and the indexation method.

The test instruments for these decision frames were introduced 

to the 142 taxpayers in a controlled environment. The 

completed test instruments were then evaluated to arrive at a 

time score and an error score for each participant. Steps 

followed in the data gathering phase are discussed in detail 

be!ow.

Development of the Test Instruments

The object of the test instruments was to provide the 

subjects with the task of applying two different taxation 

methods to the same set of facts. The manner in which they 

completed each task provided the opportunity for the researcher 

to evaluate the performance of the subjects.

Design

Originally, i t  was anticipated that the best test
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instrument would be one where the set of facts would include a 

number of capital gains and losses common to individual tax­

payers, such as sale of land, securities sales, and disposi­

tions of depreciable property. The subjects would have com­

puted the amount of capital gain or loss to be included in 

adjusted gross income. The subjects would have chosen the 

necessary form or forms from those provided.

However, as an attempt was made to put together such a 

te s t, i t  became apparent that evaluation of errors under such a 

format would be extremely subjective. For instance, under the 

existing method, the carry-forward error of a participant 

incorrectly choosing a ll short-term and no long-term for the 

capital asset transactions would have resulted in i t  never 

being necessary for him to compute the 60 percent long-term 

capital gain deduction. Under indexation, i f  the subject had 

been unable to use the adjustment factor table, he could not 

have attempted to complete the forms.

Because of the d iffic u lty  and subjectivity in error 

evaluation with a complex tax problem, a series of smaller 

problems were developed. In i t ia l ly ,  six decision frames were 

developed for the subjects. Each decision frame included the 

same set of facts for both the present and the indexing 

methods, with the instructions and the forms for computations 

varying based on the method. Because of the length of time
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taken by the participants in the p ilo t tes t, i t  was determined 

that completion of the calculations for six decision frames 

might be lengthy for the test subjects in the time a llo tted . 

Therefore, the six decision frames were reduced to four. The 

four decision frames used in the complexity test are summarized 

in Table 1. In addition, Table 1 includes a reference to the 

page number in Appendix A where the complete forms and instruc­

tions appear.

Decision Frame 1. The parallel forms for Decision 

Frame 1 were designed to include the f ir s t  decision a taxpayer 

would have to make when attempting to complete either a 

Schedule D under the present method or a comparable schedule 

for the indexation method. The acquisition date and date of 

sale were provided to the test subjects.

Under the present method, the instructions for 

determining short-term and long-term holding periods were pro­

vided in accordance with current law. The subjects were asked 

to make a holding-period decision for four capital asset 

transactions by checking the correct box marked "S/T" or "L/T" 

for each transaction. Since there were only two choices, the 

subjects had a 50 percent chance of achieving the correct 

answer for a transaction even i f  they fa iled  to correctly 

interpret the instructions.
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TABLE 1

DECISION FRAMES

Present Method Indexation Method

Frame 1 Form PH -  Determination Form NF -  Selection
of a long-term or a from a table of a cost
short-term holding adjustment factor to
period (p. 95). index the asset

(p. 102).

Frame 2 Form PD1 -  Calculation Form ND1 -  Adjustment
of short-term loss to cost of two capital
and long-term gain assets, and combina­
and application of tion of the resulting
60% long-term capital gain and loss
gain deduction (p. 104).
(p. 98).

Frame 3 Form PD2 -  Calculation Form ND2 -  Adjustment
of short-term and to cost of two capital
long-term loss and assets, combination of
application of capi­ the losses, and appli­
ta l loss lim itations cation of capital loss
(p. 99). lim itations (p. 105).

Frame 4 Form P4797 -  Calculation Form N4797 -  Calcula­
of gains on sale of resi­ tion of gains on sale
dential rental property of residential rental
and business equipment, property and business
including depreciation equipment (p. 107).
recapture (p. 101).
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For the indexation method, a parallel test was 

designated as the selection of cost adjustment factors from a 

table of such factors based on the date of acquisition and the 

date of sale. These factors were used to adjust (index) the 

basis of the asset before determining the gain or loss on sale 

under indexation. A published table of adjustment factors is 

presently unavailable. The table of adjustment factors 

constructed appears as a part of Form NF in Appendix A.

In retrospect, a different approach to constructing the 

table might have been taken. The table includes four calendar 

quarters for the sale year (indicated as "Quarter Sold" on the 

tab le ), as well as quarters for the year of acquisition. Since 

the acquisition of the assets occurred during a two-year 

period, eight calendar quarters were included in the table for 

"Quarter Purchased." The tax experts and p ilo t study did not 

reveal any particular problems in understanding the table. 

However, some of the subjects, interviewed following the test 

simulation, indicated that they had d iffic u lty  in differen­

tia tin g  between the "sold" and "purchased" sides of the table. 

They fe lt  i f  the table had included more years under 

"purchased" and these years had been separated with bold lines 

(sim ilar to the type-set tax tables provided for Form 1040), 

the table would have been easier to use.

Under the indexation method, the subjects selected the
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correct adjustment factor from 32 factors provided in the table 

and recorded the factor in the space provided by each of the 

four asset transactions. There was only a one in 32 chance of 

guessing correctly. The possibility of a correct guess under 

the present method was one in two. Therefore, any bias in 

Decision Frame 1 created by guessing was in favor of the 

present method.

Decision Frame 2. In Frame 2, the subjects were asked 

to calculate the amount of capital gain or loss to be included 

in adjusted gross income. The cost and sales price for each 

asset sold were pre-recorded in the appropriate space on the 

forms. The holding-period decision, therefore, was made for 

the subjects under the present method. Under the indexation 

method, the cost and sales price for each asset and the 

adjustment factor were pre-entered on the form. Thus, the sub­

jects were not retested on the material that had previously 

been introduced in Decision Frame 1.

The present method form, PDI, is a modified Schedule D 

used under current law. The information provided resulted in a 

short-term loss and long-term gain i f  the subjects made the 

correct calculations. The short-term loss and long-term gain 

resulted in a net long-term gain subject to application of the 

60 percent long-term capital gain deduction in order to arrive  

at the correct amount to be included in adjusted gross income.
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The parallel form for the proposed method, ND1, is 

similar to the modified Schedule D, but i t  was adjusted to 

allow for the d ifferent calculations required under indexation. 

The sales price, cost, and the cost adjustment factor were pre­

recorded on the form. The subjects were instructed to multiply 

the cost times the adjustment factor to arrive at adjusted cost 

and to use adjusted cost in calculating the gain or loss. The 

correct calculations and combination of the resulting gain and 

loss led to the net gain to be included in adjusted gross 

income.

Decision Frame 3. The forms used for computations in 

the th ird decision frame are similar to those used in the 

second frame. Cost, sales price, holding-period, and cost 

adjustment factors were provided to the subjects as described 

above. However, different amounts were used so as to avoid the 

subjects' confusing the Decision Frame 3 calculations with 

previous Frame 2 calculations.

Under the current method, the correct computations led 

to a short-term loss and a long-term loss. The deductible loss 

was limited by the capital loss lim itation provisions.

The calculation of adjusted cost was again required 

under the indexation method. The proper treatment of sales 

price and adjusted cost resulted in two losses which were to be 

combined into a net loss. This net loss was limited by capital
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loss provisions, as under the present method.

Decision Frame 4. The sale of business property and 

equipment were addressed in the fourth decision frame. Due to 

Section 1245 and Section 1250 depreciation recapture require­

ments, the sale of depreciable property is generally agreed to 

be one of the most complex areas of tax law. The form used for 

the present method, P4797, is a modified Schedule 4797, 

currently used by sellers of business property. The indexation 

method form, N4797, is somewhat sim ilar, but modified further 

to incorporate indexation requirements.

The greatest d iffic u lty  in designing this decision 

frame was the explanation of the law relevant to the sale of 

depreciable business property. The explanation needed to be 

understandable by the average individual taxpayer, but detailed 

enough to provide the information necessary to complete the 

calculations. In order to simplify the preparation of the forms 

for both methods, complete calculations were provided to the 

subjects. Totals and subtotals were provided in the same for­

mat as the specific information requested on the forms. For 

both methods, the subjects were asked to make computations for 

the sale of residential rental property subject to depreciation 

and the sale of a fo r k lif t  subject to depreciation.

Under the present method, the subjects were required to 

d ifferentia te  between Section 1250 property (the residential
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rental property) and Section 1245 property (the fo r k l i f t ) .  For 

each asset, information as to cost, sales price, depreciation 

allowed, adjusted basis, and gain on sale was provided. Since 

the 1250 property had been depreciated by an accelerated 

method, information as to both accelerated and straight line  

depreciation was provided. The subjects needed to transfer the 

detailed information to the form and to complete the calcula­

tions. They followed instructions to arrive at the correct 

ordinary income and long-term capital gain amounts.

Under the indexation method, a b rie f explanation of 

indexation was given. Additionally, details of sales price, 

unrecovered adjusted cost at date of sale, and gain on sale 

were given for the residential rental property and fo r k l i f t .

I t  was not necessary for the subjects to d ifferentiate  between 

1245 and 1250 property because depreciation recapture provi­

sions would be eliminated under indexation. The subjects 

entered the information on the form and completed calculations, 

following instructions to arrive at a total gain.

Other Considerations. There were many different tran­

sactions that could have been included in the decision frames. 

Others that were considered were the sale of a personal res i­

dence, casualty losses, and a nonbusiness bad debt loss. I t  

was determined that the four decision frames actually employed 

encompass capital asset transactions common to an individual
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taxpayer. Because of time lim itations, i t  was necessary to 

l im it  the test instruments to be completed by the subjects and 

other transactions were not included.

In order to determine the amount of time used by the 

subjects for completion of each form, an instruction "Record

time____________" was placed at the bottom of each form. The

forms were sorted into indexation method sets and present 

method sets so that the subjects could complete a ll decision 

frames f ir s t  under one method and then under the other method. 

Because participants were not required to switch back and forth 

from one method to another, their confusion was minimized.

Tax Experts' Evaluation

After the forms and instructions were developed, as 

described above, they were submitted to six experts in tax 

and/or forms design for evaluation. These experts included:

1. An attorney, CPA, specializing in tax services.

2. An industrial engineer with expertise in forms design.

3. A CPA specializing in taxes associated with a local 
CPA firm .

4. A CPA, formerly with a big-eight firm , with a variety 
of tax experience.

5. A graduate student in the University of Nebraska at 
Omaha Master of Professional Accounting program with a 
tax specialization.

6. A CPA with prior experience in government forms 
design.
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These experts were asked to complete a ll the test 

instruments. Three of them completed the present method f ir s t  

followed by the indexation method, while the other three did 

the indexation method before the present method. After 

completing the forms, they provided written comments on the 

forms and on the instruction sheets. Their comments were 

evaluated; the ir forms were scored for errors, i f  any; and per­

sonal interviews were conducted with each expert. As a result 

of the ir input, several modifications were made in the instruc­

tions and the forms prior to the ir use.

P ilo t Study

After the modifications suggested by the tax experts were 

made to the forms and instructions, a p ilo t study was conducted 

using ten taxpayers. One-half of the p ilo t group was given 

test instruments that required completion of the present method 

forms f ir s t  and the other half of the group completed the 

indexation method forms f ir s t .  The participants were requested 

to record their time, by reference to a wall clock, on the bot­

tom of each form. They were also advised not to ask questions 

about the instructions or the forms as i t  was necessary for a ll 

participants to be operating with the same information. The 

p ilo t study participants completed test instruments for six 

decision frames.
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Following the testing, the errors were evaluated and 

the time was computed for each form. The errors made by the 

participants varied, but the errors did not reveal any gross 

inaccuracies in either the instructions or the forms.

Therefore, no changes were made to the contents of the test 

instruments as a result of the p ilo t study. However, three of 

the participants took more than 35 minutes to complete the 

entire te s t. Since the final subjects would only have 45 

minutes available to complete the te s t, i t  was decided to omit 

two of the decision frames, leaving four.

The Simulation

The test instruments were introduced to 79 introductory 

accounting students on April 24, 1985, and to 53 University of 

Nebraska at Omaha faculty and s ta ff members during the week of 

April 29, 1985. The test was administered in the classroom for 

the students and in a conference room with tables for the 

faculty and s ta ff members.

The test instruments were controlled by a numbering 

sequence to ascertain that one-half of each small group 

completed the indexation method f i r s t ;  whereas, the other half 

did the present method f ir s t .  The test was distributed and the 

subjects were instructed to complete each page in order, 

recording the time at the bottom of each page as i t  was

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



www.manaraa.com

58

completed. They were instructed not to ask any questions about 

the forms or instructions. An assistant recorded the time on 

the blackboard at the front of the room so that there would be 

no confusion in interpreting the minutes on the wall clock.

Demographic information regarding age, education, and 

income was requested of the subjects. A chi-square goodness- 

o f - f i t  test was performed. Based on the demographic infor­

mation collected, the test subjects were found not to be repre­

sentative of the residents of the Omaha Standard Metropolitan 

S tatis tica l Area.®* Information needed to compare the subject 

group to the typical Omaha or U.S. taxpayer is not available.

Motivation of the test subjects was one area of concern 

in this study. The student subjects were asked to participate 

in the study by the ir instructor. The participation of the 

faculty and s ta ff group was coordinated by the University of 

Nebraska at Omaha S taff Advisory Council. The subjects 

received no reward or direct benefit for th e ir participation. 

All subjects appeared to work through the test carefully and 

methodically, but there is no way to judge how seriously they 

approached the testing situation. I t  is presumed that i f  they 

treated one method lig h tly , they did the same with the other

61U.S. Department of Commerce, 1980 Census of 
Population -  General Social and Economic Characteristics, 
Nebraska (Washington D.C.: Government Printing Office, 1983),
pp. 102, 110, and 120.
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method. Thus, the overall outcome of the study should not have 

been biased by those subjects who were not motivated strongly.

Data Gathering Summary

The data gathering phase of the complexity test began 

with the development of the test instruments. These instru­

ments were designed to include parallel tests under the 

existing method and the indexation method for capital asset 

transactions typical to the individual taxpayer. These 

parallel tests were designated as Decision Frames 1, 2, 3, and

4. The test instruments were evaluated by six experts and 

pre-tested in a p ilo t study. After evaluation and pre-testing 

the test instruments were introduced to 142 subjects, con­

sisting of University of Nebraska at Omaha faculty, s ta ff , and 

students.

Data Analysis Methodology 

Complexity for the taxpayer is defined as the errors 

made by a taxpayer in combination with the time required by a 

taxpayer to complete a tax schedule or return. The re lative  

complexity of two methods is measured by participants' scores 

of time and errors on the test instruments. Complexity of the 

two methods is compared using an index measure and using a 

ranking test.
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An Index Measure

Price and quantity indexes have been used as tools in

economic analysis since the early 1900's. The Consumer Price

Index is probably the best known and most commonly used index.

I t  influences everything from salary and social security

increases to adjustments in apartment rents charged. Index

number are typically  used in economics. As pointed out by

Allen, indexes are also often used in various other areas such

as demographics (b irth  and death-rate indexes) and agriculture

(crop-yield indexes). Although the theory is best developed in

economics, Allen said there is l i t t l e  d iffic u lty  in extending
62the index-number technique to other fie ld s . He quotes a

classical defin ition of an index number:

. . .a  number adapted by its  variations to indicate the 
increase or decrease of a magnitude not susceptible of
accurate measurement.63

According to Allen, an index number is limited to the 

measure of changes in magnitude from one situation to another. 

The two situations which are to be compared are not restricted. 

They may be two time periods (e .g ., two years), two spatial 

situations (e .g ., two regions of a country), or two groups of 

£ 0

R.G.D. Allen, Index Numbers in Theory and Practice 
(London: The MacMillan Press, L td ., 1975), pV 1.

F.Y. Edgeworth, Papers Relating to Political Economy, 
Vol. I (London, 1925), p. 375, quoted in Allen, Index Numbers 
in Theory and Practice, p. 2.
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individuals (e.g, single and two-parent fam ilies). In the 

present study, the magnitude to be measured by index numbers is 

complexity, defined as the combination of time and errors, and 

the two situations are the present and the indexation methods 

of taxing capital gains.

Construction of an Index

The choice of a proper method to construct an index

number is a d if f ic u lt  one.

One school of thought on index numbers believes that there 
may be such a thing as a perfect index number formula, and 
that such a formula can be recognized by its  a b ility  to 
meet certain mathematical tests of consistency. . . . Not 
only can an index be considered "ideal" i f  i t  meets these 
tests , according to this theory, but other indexes that do 
not meet them can be graded according to how closely they 
approximate them in actual practice.

The two mathematical tests of consistency considered 

important are (1) the time reversal test and (2) the factor 

reversal test. Given that:

p0 = price of an item or items—old

q0 = quantity of an item or items—old

pn = price of an item or items—new

qn = quantity of an item or items—new

64Frederick E. Croxton and Dolly J. Cowder, Applied 
General S ta tis tic s , 2nd ed., (Englewood C lif fs , N .J.: 
Prentice-Hall, In c ., 1960), p. 426.
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(1) The time reversal test can be stated as: I f  the 

time subscripts ("o" and "n") of a price index number formula 

are interchanged, the resulting formula should be the recipro­

cal of the original formula. The product of two formulas 

should equal one. A typical index formula, known as 

Laspeyres', is:

Z Pnlo 
Z PoQo

I t  the time subscripts are interchanged, the resulting formula 

is:

£ Po%
Z Pnln

However, z Pn% x Z Ppqn does not equal 1
Z PoQo Z PnQn

Thus, with the Laspeyres1 index, the time reversal test is not

met.

(2) The factor reversal test can be stated as: I f  the

11 p" and "q" factors of an price (or quantity) index number for­

mula are interchanged so that a quantity (or price) index for­

mula is obtained, the product of the two indexes should give 

the true value ra tio , which is:

Z PnQn
Z P0q0
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Again, the Laspeyres' index formula is :

£ PnQo 
£ Po%

I f  the "p" and "q" factors are interchanged, the result is:

EjlnPo 
 ̂qoPo

This is now a quantity index, however:

£ PnQo x £qnP0 is not equal to £pnqn
£Po9o £^oPo £ Polo

The factor reversal tes t, therefore, is not met with the 

Laspeyres' index formula.

Fisher's "Ideal" Index

Both the time reversal test and the factor reversal
66test are met by Fisher's "ideal" index formula as follows: A

portion of the Fisher index formula is:

£ PnQo x Z pnqn 
£ Po% £ Po9n

^ Irv in g  Fisher, The Making of Index Numbers (Boston; 
Houghton M ifflin  Co., 1922; reprint ed., New York: Augustus
M. Kelley, 1967), pp. 220-225.
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I f  the time subscripts are interchanged, the resulting formula 

is :

I ZPoPn 
*v Z Pnln

X Z Pô o 
Z Pn̂ o

And:

/ Z PnPo x 
V e PoPo

£ Pnln 
Z Pô n

x /  Z PoPn x I  Pô o = 1 
** Z Pnln Z Pn%

The time reversal test is met.

Fisher's "ideal" index formula meets the factor rever

sal test as follows:

A portion of the Fisher index is:

/  Z PnQo 
v  Z Pô o

X Z PnPn 
Z Pô n

I f  the "p" and " q l" factors are interchanged, the result is:

/  Z qnPo 
-v 2 q0p0

X Z qnPn 
Z PoPn

The product of the two is:

/  Z Pn% x Z PnPn x /  I  %Po x Z InPn = Z PnPn 
** Z Polo Z Pofln N  Z qoPo Z qoPn z Pô o

Thus, the factor reversal test is met by the Fisher formula.
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Time/Error Complexity Index

In order to analyze the results of the complexity test 

administered to the participants, an index number technique 

similar to the Fisher "ideal" indexes was derived.

Given that:

e0 = errors under present method

t 0 = time in minutes under present method

en = errors under indexation method

t n = time in minutes under indexation method

I  Z ento x I eptn x / £ t nep x Ztrjen = £ en^n
* *  £e0t 0 £ e0t n <v z t 0e0 £ t 0en £e0t 0

( Ie ) ( I t )  (I)

The index, " I,"  provided by the above formula is a 

geometric average that expresses the relationship of the pre­

sent method to the indexation method weighted for both time and 

errors. The " Ie" index is that portion of the geometric 

average attributable to the errors made, while the index, nIt>" 

gives the portion of the geometric average attributable to the 

time taken on the tests.

The relative complexity of the present method and 

indexation method in each decision frame were measured using 

the Time/Error Complexity Index.
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Ranking Test

No assumption of a normal distribution of the popula­

tion from which the participants were drawn for this study can 

be made. Hence, parametric tests could not be applied to the 

data. Non-parametric tests are distribution free and do not 

require normal distribution assumptions. Non-parametric 

methods of hypothesis testing frequently used in the behavioral 

sciences are uniquely suited to the analysis of time and errors 

in this complexity tes t.

Wilcoxon Ranked-Sum Test

The Wilcoxon, as well as many other non-parametric 

tests , is a ranking te s t. A ranking test results in some loss 

of the available data. This study attempts to determine i f  one 

method is more complex than the other. Thus, the power lost 

through non-use of some of the available data is not important 

i f  the hypothesis testing provides a convincing answer.
CC

Blair and Higgins, in their recent research on the 

Wilcoxin te s t, concluded that the Wilcoxon s ta tis tic  held a

®^Three artic les by R. C lifford B la ir and J.J . Higgins 
include: "A Note on the Asymptotic Relative Efficiency of the
Wilcoxon Rank Sum Test," British Journal of Mathematical and 
Statistical Psychology 34, (1981), pp. 124-28; and "The 
Power of t  and Wilcoxon S tatis tics ," Evaluation Review, 
October, 1980, pp. 645-656; and "A Comparison of the Power of 
Wilcoxon's Rank-Sum S ta tis tic  to That of Student's t  S ta tis tic  
Under Various Nonnormal Distributions," Journal of Educational 
S ta tis tics , Winter, 1980, pp. 290-335.
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large power advantage over the "two independent means t  test."  

The parametric t  test is used frequently by researchers for 

paired data where population normality can be assumed. B lair 

and Higgins found the power of the Wilcoxon s ta tis tic  to be 

greater than the t  test regardless of the normality of the 

distribution. They used computer generated Monte Carlo simula­

tions to assess the relative power of the two techniques under 

various distributions.

In his classic work on nonparametric methods, Siegel 

rated the power and efficiency of the Wilcoxon test quite close 

to the parametric t  tes t. However, he fe l t  that i f  a ll the 

assumptions required for a parametric test could be met then i t  

should always be used, as a parametric test can be expected to

be the most lik e ly  to reject H„ when H„ is fa lse . ^o o

Test Application

The Wilcoxon matched-pairs ranked-sum test is ideally  

suited to the data collected. Each participant completed the 

computations under the present method and under the indexation

67A s ta tis tica l test is a good one i f  i t  has a small 
probability of rejecting H0 when H0 is true, but a large proba­
b i l i t y  of rejecting H0 when H0 is fa lse, Sidney Siegel, 
Nonparametric S tatistics for the Behavioral Sciences (New York: 
McGraw-Hill Book Company, In c ., 1956) pp. 18 and 83.
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method resulting in a matched pair where each participant acted

as his own counterpart. The Wilcoxon test can be used i f  a

researcher is able to determine the difference in direction and

absolute size in the performance of any pair.

The Wilcoxon test for matched pairs (X-, Y .) is based
68on the differences between pairs, where the score achieved by 

the subject in the frame under the indexation method is X..

The subject's score in the frame under the present method is 

Y .. The score (X- or Y-) is the product of the time taken to 

complete a given frame and the errors made in the frame. The 

mathematical notation is:

The focus in the test is on the median of the popula­

tion differences, denoted by n^.

When the Y-j's tend to be larger than the X i's . . . ,  the 
D-j's tend to be positive and ng is positive. Sim ilarly, 
when the Y-j's tend to be smaller than the X-j's, the D-j's 
tend to be negative and ng is negative. F inally , i f  the X 
and Y distributions do not d iffe r  in location, the D-j's 
typ ica lly  tend to be positive and negative with approxima­
te ly  equal frequency and ng is near zero. Thus, ng, may 
be thought of as a parameter which measures how far apart 
X and Y distributions are .69

68The description of the test design relies quite 
heavily on the procedures used by John Neter, William 
Wasserman, and G.A. Whitmore, Applied S tatistics (Boston: Allyn 
and Bacon, In c ., 1978), pp. 376-382.

69
Neter, Wasserman, and Whitmore, Applied S ta tis tics ,

p. 376.
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In order to use the Wilcoxon te s t, i t  is necessary to 

assume that the population of differences, D-, is continuous 

and symmetrical. According to Neter, this assumption can be 

made in experimental settings when the matched subjects are 

assigned randomly to two different treatments, as well as where 

each subject acts as his own control (the perfect matched pair) 

and receives both treatments.7®

The Wilcoxon test s ta tis tic , T, is derived by calcu­

lating the absolute difference, D.., between X- and Y .. I f  any 

of the D^'s are zero, they are discarded and the sample size 

(N) reduced by the number of D.'s discarded. Absolute d if­

ferences (D.j) are ranked. I f  any of the D-'s are the same 

value, the D-'s are assigned the average value of the 

corresponding ranks. The final step is to attach a minus sign 

to the ranks of a ll negative D^'s. The test s ta tis tic , T, is 

the sum of the values for a ll the ranks.

For a large sample, the sampling distribution of T is 

approximately normal.7* Given the approximate normality of the 

T distribution, the decision rule is constructed as illustrated  

in Figure 2 for a one-tailed test where the alternatives are:

70Ib id ., p. 379.

71A large sample is defined as ten or more in Neter, 
Wasserman, and Whitmore, Applied S ta tis tic s , p. 380.
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Hg: rip is less than or equal to 0 

H :̂ nQ is greater than 0

FIGURE 2 

WILCOXON TEST ACTION LIMIT

Action
Limit:

z ( l-a )

Distribution of T is 
approximately normal 
and Hp = 0

a = alpha = . 01

where A = 0 + z ( l-a )  / N (N+l) (2N+1)
V 6

Decision rule:

I f  T is less than or equal to A, conclude 

I f  T is greater than A, conclude H.
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Summary

Taxpayer complexity is defined as a function of the 

errors made by a taxpayer and the time required by the taxpayer 

to complete a tax return. Data which includes measures of time 

and errors was gathered from 142 participants who completed 

four decision frames. The decision frames are composed of 

parallel test instruments which include the same set of facts 

for both the present method and the indexation method. The 

Time/Error Complexity Index was derived and the applicability  

of the Wilcoxon test was discussed. The index measure and the 

Wilcoxon test are used to analyze the test data in Chapter 4.
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CHAPTER 4

DATA ANALYSIS

The analysis of the data collected in the complexity 

study is presented in this chapter. F irs t, the raw data is 

combined and means, medians, and ranges are calculated. A 

Time/Error Complexity index is constructed to analyze the data; 

and the Wilcoxon test is applied.

Data

As indicated in Chapter 3, the participants in the 

study were obtained from two different sources. The means, 

medians, and ranges of both time and errors for each of the two 

groups were calculated separately and compared. There were no 

apparent differences between the groups in these measures.

An explanation of this lack of difference between the 

two groups can be made. Most of the students at the University 

of Nebraska at Omaha are employed fu ll or part-time. Their 

occupations were requested as part of the demographics 

collected in the study and only 15 percent (12 out of 79) 

lis ted  "student" or "none" as the ir occupation. After 

completing the te s t, many of the student participants stated 

that they worked fu ll or part-time and were enrolled for only
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one or two courses. All but four participants in the student 

group indicated that they had filed  a 1984 tax return.

Many of the s ta ff members at the University of Nebraska 

at Omaha are enrolled as students. In fact, 10 percent (6 out 

of 63) of the s ta ff members lis ted  "student" as their occupa­

tion. Other s ta ff members that were interviewed indicated they 

were working on undergraduate or graduate degrees while being 

employed fu ll or part-time at the university.

Because of the d iffic u lty  in d ifferentiating between 

student and s ta ff member, the two groups were combined. Thus, 

the results of the complexity test are analyzed using one group 

of 142 participants.

Complete data for a ll participants is provided in 

Appendix B. A summary of the means, medians, and ranges for 

time in minutes under both the present method and the indexa­

tion method for a ll frames combined and for Decision Frames 1 

through 4 is presented in Table 2.
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TABLE 2

PRELIMINARY ANALYSIS OF TIME (MINUTES)

Decision
Frame

PRESENT METHOD INDEXATION METHOD

Mean Median Range Mean Median Range

Combined 19.32 19 11-31 8.68 8 4—19

Frame 1 1.98 2 1—6 2.61 2 1—14

Frame 2 4.51
4

2—12 3.37 3 1—7

Frame 3 2.96 3 1—7 2.18 2 1—7

Frame 4 9.87 ! 9J 3—20 3.88 3 1—9

Raw data is provided in Appendix B, Columns (3) and ( 6).

A review of the data in Table 2 reveals that for a ll 

frames combined and for Frames 2, 3, and 4, the means, medians, 

and ranges for time are less under indexation than under the 

present method. However, for Frame 1, the mean and range are 

less under the present method than under the indexation method. 

The medians are the same for both methods.
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TABLE 3

PRELIMINARY ANALYSIS OF ERRORS

Decision
Frame

PRESENT METHOD INDEXATION METHOD

Mean Median Range Mean Median Range

Combined 8.70 7 0— 38 2.90 2 0— 17

Frame 1 0.76 1 0—4 1.04 0 0—4

Frame 2 1.22 1 0—7 0.63 0 0—6

Frame 3 1.22 1 0— 16t 0.61 0I 0— 5

Frame 4 5.50 5 0—23 0.63
<
! 0 0—7

Raw data is provided in Appendix B, Columns (2) and (5 ).

The data on errors located in Table 3 indicates that 

for a ll frames combined and for Frames 2, 3, and A the means, 

medians, and ranges are greater under the existing method than 

under the indexing method. Again, the results are different 

for Frame 1. In Frame 1, the mean under the present method is 

less than the mean under the indexation method; the median 

under indexation is less than the median under the present 

method; but the ranges are the same for both methods.
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TABLE 4

PRELIMINARY ANALYSIS OF TIME AND ERRORS COMBINED

Decision
Frame

PRESENT METHOD INDEXATION METHOD

Mean Median Range Mean Median Range

Combined 185.72 154 12—620 36.03 21 5—204
Frame 1 3.36 3 1—15 5.80 3 1—70
Frame 2 10.94 6 2—84 5.73 4 1-25
Frame 3 6.65 4 1—55 3.55 2 1—15
Frame 4 59.75 j 55 | 5—208 6.64 4 1—56

Raw data is provided in Appendix B, Columns (4) and (7 ).

As shown in Table 4, for time and errors combined the 

means, medians, and ranges for a ll frames combined and for 

Frames 2, 3, and 4 are greater under the current method than 

under the indexation method. In Frame 1, the mean and range 

under indexation are greater than under the existing method; 

the medians for both methods are the same.

In Frame 1, under the present method, subjects needed 

to d ifferentiate  between long-term and short-term holding 

periods for capital assets sold. Under the indexation method, 

subjects had to select the correct adjustment factors from a 

table in order to adjust the original cost of an asset. In 

Frame 1, the indexation method appears to be more complex than
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the current method. I t  may be that the subjects had some 

understanding of long-term and short-term holding periods 

because they are terms that have been used for many years in 

association with capital asset transactions. In contrast, the 

concept of adjustment factors may have been new to the par­

tic ipan ts. Although the preliminary results indicate some 

additional complexity in this frame under indexation, after 

exposure to the concept of indexation and with the a v a ila b ility  

of a type-set tables (as discussed in Chapter 3 ), taxpayers 

might find i t  less complex or at least no more complex than the 

present method.

Preliminary analysis of a ll frames combined and Frames 

2, 3, and 4 indicate less complexity under the indexation 

method of taxing capital gains than under the existing method. 

Frames 2, 3 and 4 involve a variety of computations relating to 

the taxation of capital gains. Under the present method, 

necessary computations include the combination of short-term 

and long-term capital gains, application of the long-term capi­

ta l gain deduction, application of capital loss lim itations, 

and determination of the character of the gain on the sale of 

business property. For the indexing method, the necessary com­

putations include adjusting the asset cost by the adjustment 

facto r, combining capital gains and losses, applying the capi­

ta l loss lim itations, and calculating gains on the sale of 

business property.
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The means, medians, and ranges have provided some 

insight into the complexity of the two methods. The data w ill 

next be analyzed by the Time/Error Complexity index.

Time/Error Complexity Index 

The Time/Error Complexity index, developed in Chapter 

3, measures the relative complexity of two alternative methods. 

The index formulas for the error index, the time index, and the 

total index are:

*e = /  7 en̂ o * Z en̂ n
\ j  z eoto Z eô n

1  ̂ = 7 I  t ne0 x Z t nen
n j Z toeO I  t 0en

I = x S ent n

The results of the analysis of test data using the 

Time/Error Complexity index are given in Table 5. The 

calculations are located in Appendix B. An index "I" equal to 

1.0 indicates that the complexity (the product of time in minu 

tes and errors) under both the present and indexation methods 

are the same. "I" values of greater than 1.0 indicate that 

indexation is more complex than the existing method. “I"
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values less than 1.0 reveal less complexity under indexation 

than under the present method.

TABLE 5

TIME/ERROR COMPLEXITY INDEXES

Decision Frame Ie I t I

Combined .41 .47 .19

Frame 1 1.22 1.42 1.73

Frame 2 .71 .73 .52

Frame 3 .73 .73 .53

Frame 4 .25 .44 .11

For a ll frames combined, "I" equal to .19, the indexa­

tion method is less complex than the present method. Time and 

errors contributed about equally to the complexity (" I " equal 

to .41 and " I t " equal to .47 ).

In Frame 1, "I" equal to 1.73, the indexation method is  

more complex than the existing method. An " I " equal to 1.22 

and an " I t " equal to 1.42 indicate that time factor contri­

buted to the total complexity more than errors did. Frame 1 

involves a comparison of determining short-term or long-term 

holding periods (present method) and selecting adjustment fac­

tors (indexation method). Frame 1 and its  implications for 

complexity under indexation have been discussed above.
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In Frames 2 and 3, "I" equal to .52 and .53, respec­

tiv e ly , the indexing method is less complex than the existing 

method. Errors ( " Ie" equal to .71 and .73) and time (" It , “ 

both .73) contribute about equally to the complexity. Frames 2 

and 3 involve the combination of long-term and short-term capi­

ta l gains, the use of the long-term capital gain deduction, and 

the application of capital loss lim itations under the present 

method. Under the indexing method, these frames include 

indexation of the asset cost, the combination of capital gains, 

and the application of the capital loss lim itations.

Data for Frame 4 results in the smallest "I" (the

largest decrease in complexity from the present method to the

indexation method). Frame 4 has an "I" of .11. The "1^" of .44

and "I " of .25 shows that time had a greater impact than

errors. Frame 4 provides the greatest difference in complexity 

of a ll the frames. Since this frame includes the depreciation 

recapture provisions for Section 1245 and Section 1250 pro­

perty under the present method, the result is not surprising.

The Time/Error Complexity index analysis indicates that 

for a ll frames combined and for Frames 2, 3, and 4 the indexa­

tion method is re la tive ly  less complex than the present method. 

In Frame 1, the Time/Error Complexity index analysis suggests 

that the indexing method is re la tive ly  more complex than the 

present method.
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Wilcoxon Test

The Wilcoxon matched-pairs ranked-sum test is used for 

hypothesis testing. The test s ta tis tic , T, is derived by 

calculating the absoute difference, D-, between X. and Y-. As 

outlined in Chapter 3:

X. = participant's score—indexation method

Y.j = participant's score—present method

where the score is the product of the time (in minutes) taken 

to complete each frame and the errors made in completing the 

required calculations. I f  any of the D-'s are zero, they are 

discarded and the sample size (N) reduced by the number of D '̂s

discarded. Absolute differences (D^) are then ranked. In the

case of tie s , the D-'s are assigned the average value of the 

corresponding ranks. A minus sign is attached to the ranks of

a ll negative D-'s.  The test s ta tis tic , T, is the sum of the

values for a ll the ranks. Appendix C includes the calculations 

of T and N for a ll frames combined and the four decision frames. 

The alternative hypotheses are:

Hq: np is less than or equal to 0

H :̂ np is greater than 0
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FIGURE 3

WILCOXON TEST ACTION LIMIT

Action
Limit:

Distribution of T is 
approximately normal 
and nQ = 0

O A T
z(l-a ) a = alpha = .01

where A = 0 + z (1-a) J  N (N+l) (2N+1)
6

Decision Rule:

I f  T is less than or equal to A, conclude Hg 

I f  T is greater than A, conclude Hj

The calculation of A, the action lim it , is illu s tra ted  

in Figure 3. The detailed calculations of A for each frame and 

for a ll frames combined are included in Appendix C.

Controlling alpha (a) risk at .01, the sample size, N; 

the test s ta tis tic , T; and the action lim it , A, are presented 

in Table 6.
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TABLE 6 

WILCOXON TEST RESULTS

Decision Frame N T A

Combined 142 10028 2196

Frame 1 117 (2867) 1710

Frame 2 1 124
il

4761 1866

Frame 3 S 119
I

4803 1754

Frame 4 | 141 10011 | 2260

T is greater than A for a ll frames combined and for 

Frames 2, 3, and 4, and Hj is concluded when controlling alpha 

risk at 01. Complexity in these frames under the present 

method is s ignificantly  greater than under the indexation 

method. In Frame 1, at alpha risk of .01, T is less than A and 

Hg is concluded. In Frame 1, the present method is not as 

complex as the indexation method, as could be expected from the

results of the Time/Error Complexity index analysis.

Summary

The means, medians, and ranges of time, errors, and 

time and errors combined are greater under the present method 

than under indexation for a ll frames combined and for Frames 2,

3, and 4. Under the present method, participants took more

time and made more errors in completing three out of the four
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decision frames and in completing a ll frames combined. The 

results were mixed for Frame 1. The measures appear to indi­

cate that in Frame 1 the participants took less time and made 

less errors under the present method than under the indexation 

method.

The findings using the Time/Error Complexity index 

reveal that re la tive ly  more complexity was experienced by par­

ticipants under the present method for a ll frames combined and 

for Frames 2, 3, and 4. However, they experienced re la tive ly  

less complexity under the present method in Frame 1.

Application of the Wilcoxon test results in 99 percent 

certainty that there is a s ta tis tic a lly  significant difference 

in the two methods: the present method is more complex than

the indexation method in three out of the four decision frames, 

as well as for a ll frames combined.
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SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

This chapter presents a summary of the study including 

its  lim itations and conclusions. F inally , recommendations for 

future research are offered.

Summary

Since 1921, when special treatment for capital gains and 

losses was added to the tax law, provisions relating to the 

taxation of capital gains and losses have been subject to con­

tinuous changes and modifications.

The rationale behind special treatment given to capital 

gains has been explained in a variety of ways at different 

times. The rationales include:

1. Bunching -  Taxing in one year of a capital gain, 

which occurs over many years, results in higher tax because of 

progressive tax rates. The long-term capital gain deduction 

provides a rough form of income averaging. I f  this is the 

in ten t, however, an averaging provision tied to an actual asset 

holding period would be more appropriate.

2. Inflationary gain -  When property is held for sev­

eral years its  apparent increase in value may be p a rtia lly  or
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to ta lly  due to in fla tio n . Therefore, the capital gain deduc­

tion can be an approximate correction for in fla tion . However, 

the same treatment is available whether an asset is held one 

day more than six months or more than forty years; and the 

capital gain deduction is not related to the in flation rate.

3. Mobility of capital -  Another ju stifica tion  for pre­

ferential treatment of capital gains is that i t  encourages tax­

payers to make investments in new industries and keep the eco­

nomy of the country growing. I f  there were no long-term capi­

tal gain deduction, investors might hold appreciated assets 

rather than sell them and the a v a ila b ility  of venture capital 

to new industries would dry up. I f  the long-term capital gain 

deduction is to be used to encourage conversion of investments 

into venture cap ita l, perhaps only investors who actually pro­

vide venture capital should be allowed the deduction.

Regardless of explanations offered, special capital

gains provisions cause differences in the tax paid by different 

taxpayers with the same amount of real income and special capi­

tal gains provisions add complexity to tax law. Thus, the 

problems created by special treatment of capital gains center 

around the issues of equity and complexity.

Combining the 50 percent maximum income tax rate with a

60 percent long-term capital gain deduction results in a maxi­

mum rate of 20 percent for tax paid on long-term capital
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gain income. On ordinary income, such as salaries and wages, 

the maximum tax rate is 50 percent. This difference in maximum 

rates appears to be inequitable.

The current complexities in tax law re flect responses by 

Congress to dissatisfied taxpayers, as well as to other special 

interest groups. Taxation is a po litica l process and special 

tax benefits are sought by a variety of pressure groups within 

the economy. Over the years, astute taxpayers and the ir tax 

advisors have continually discovered ways to convert ordinary 

income into capital gains and Congress has continually 

attempted to restric t use of these ways. The complexities 

created by Congressional responses have resulted in a tax law 

that has become an intolerable burden to the average taxpayer.

Although research in the tax complexity area is lim ited, 

four studies were examined in Chapter 2. The findings and 

conclusions of the various authors indicated substantial 

complexity in the capital gain and loss provisions of the 

federal income tax law.

Indexing has been advocated by a number of authors as a 

solution for the tax problems caused by in fla tio n . Indexation 

of the basis of assets, combined with the elimination of the 

existing capital gains provisions, is supported by the American 

In s titu te  of Certified Public Accountants' Federal Taxation 

Division, the American Accounting Association's Federal Tax
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Committee, and the Treasury Department. However, indexation 

might add complications for the taxpayers. Regardless of a ll 

the arguments for and against indexation, undoubtedly many 

politicians would prefer to periodically support a tax rate cut 

that lessens the impact of in fla tion  rather than adopt tax 

base indexation which would reduce Congressional f le x ib i l i ty .

The purpose of this study is to compare the complexity 

that arises under current law with the complexity that would be 

introduced i f  a fu ll form of indexation were provided for a ll 

capital gains and losses. The present study d iffers  from 

earlie r ones in that i t  measures tax complexity as experienced 

by the taxpayer. Complexity experienced by a taxpayer is 

defined as a function of the errors made on a tax return and 

the time required to complete the return. The way in which a 

taxpayer deals with complex forms and instructions is at the 

root of his perceptions of tax complexity.

Test Instruments

In order to examine time and errors as a dimension of 

tax complexity, a quasi-experimental research study was con­

ducted. The present study compares the complexity that arises 

under current law with the complexity that would be introduced 

i f  a ll capital asset transactions were indexed. In order to 

fa c ilita te  scoring of the results, four separate decision
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frames are examined. Each frame consists of a description of 

the pertinent law and a set of facts for the taxpayer. The 

taxpayer was required to make computations and decisions 

applying the law to the facts. Each frame included two sub­

sets, the current method and the indexation method. A separate 

test instrument was developed for each sub-set. Thus, there 

are four test instruments for the present method and four test 

instruments for the indexation method.

The instruments were evaluated by six experts in tax 

and/or forms design. As a result of the experts' input, 

several modifications were made in the test instruments. A 

pre-test was conducted using a group of ten taxpayers.

Following evaluation and pre-testing, the test instruments for 

the four decision frames were introduced to 142 taxpayer sub­

jects , consisting of University of Nebraska at Omaha faculty, 

s ta ff , and students.

In Decision Frame 1, the subjects were asked to make a 

short-term or long-term holding period decision for four capi­

ta l asset transactions under the present method. Under the 

indexation method, a parallel test was designated as the selec­

tion of cost adjustment factors from a table of such factors 

based on the date of acquisition and date of sale of four capi­

ta l assets.

In Decision Frames 2 and 3, the subjects were asked to
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calculate the amount of capital gain or loss to be included in 

adjusted gross income. Under the present method, the holding 

period decision was made for the subjects and the cost and 

sales price for two capital asset transactions were pre­

recorded on the test instruments. Under the indexation method, 

the cost, sales price, and cost adjustment factor for each 

asset were pre-recorded on the test instrument. In Decision 

Frame 2, under the present method, correct calculations led to 

a net long-term gain that was subject to application of the 60 

percent long-term capital gain deduction. Under the indexation 

method in Decision Frame 2, the correct computations led to a 

net gain. In Decision Frame 3, under both methods, correct 

calculations resulted in a deductible loss which was limited by 

the capital loss lim itation provisions.

The sale of business property and equipment was 

addressed by Decision Frame 4. The subjects were asked to make 

computations for the sale of residential rental property and 

the sale of a fo r k l i f t ,  both subject to depreciation. Under 

the present method, the subjects were required to d ifferentiate  

between Section 1250 property (the residential rental property) 

and Section 1245 property (the fo r k lif t )  and to complete the 

required calculations to arrive at ordinary income and long-term 

capital gain amounts. Under the indexation method, i t  was not 

necessary for the subjects to d ifferentia te  between Section
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1245 and Section 1250 property because depreciation recapture 

provisions would be eliminated under indexation. A brie f 

explanation of depreciable property indexation was given and 

the subjects were required to complete the computations.

Following completion of the test instruments by the sub­

jec ts , each test instrument was evaluated to determine the 

participant's time score and error score for each sub-set 

within each decision frame.

Methodology

A Time/Error Complexity index, was used to measure the 

re la tive  complexity of the two alternative methods. The index 

formula expresses the relationship of the present method to the 

indexation method weighted for both time and error:

LS nln__
I  = I  eô -o

Where:

eQ = errors under present method

t  = time in minutes under the present method

e = errors under the indexation method n
t  = time under the indexation method n

In order to test hypotheses, the Wilcoxon matched-pairs 

ranked-sum test was employed to analyze the complexity test 

data. No assumption of a normal distribution of the population
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from which the participants were drawn for this study can be 

made. However, non-parametric tests, such as the Wilcoxon, are 

distribution free and do not require normal distribution  

assumptions. The Wilcoxon test is ideally suited to the data 

collected in the complexity tes t. Each participant completed 

computations under the present method and under the indexation 

method. This resulted in the perfect matched pair ( i . e . ,  each 

subject acted as his own control).

Limitations

The study is lim ited to the taxation of gain or loss on 

the disposition of capital assets as specified in the four 

decision frames. The test subjects were a ll individuals and 

the results of this study cannot be generalized to partnerships 

or corporations. The Consumer Price Index is used for indexa­

tion calculations. There have been proposals for reform that 

recommend revising income averaging as a partial solution for 

the bunching problem; the study does not address income 

averaging provisions. The realization concept, as opposed to 

the accretion concept, is u tilized  in the study. The lim ita ­

tions are discussed in detail in Chapter 1.

Conclusions

The complete results of the Time/Error Complexity index 

are presented in Chapter 4. In general, more relative
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complexity was experienced by participants under the present

method for a ll four frames combined and for Decision Frames 2,

3, and 4. However, they experienced less re lative complexity 

under the present method in Decision Frame 1.

Complete details of the Wilcoxon test results are given

in Chapter 4. In general, the findings are that at a 99 per­

cent confidence level there is a s ta tis tic a lly  significant d if­

ference in the two methods: the present method is more complex

than the indexation method for a ll frames combined and for 

Decision Frames 2, 3, and 4. For Decision Frame 1, the present 

method is less complex than the indexation method. Although 

the results for Decision Frame 1 indicate some additional 

complexity under indexation, a fter exposure to the concept of 

indexation, taxpayers might find i t  less complex or at least no 

more complex to select adjustment factors from a table than to 

make a holding period decision.

Based on the findings and with the lim itations of this  

study, the complexity found in current law with regard to capi­

ta l gain and loss provisions is greater than the complexity 

introduced i f  an indexation method was adopted for taxation of 

capital gains and losses.
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Recommendations 

Using the framework of this study, i t  would be possible 

to test the complexity of proposed taxation changes prior to 

adoption. Additional research should be undertaken in areas 

other than capital gains and losses to determine the complexity 

created for individual taxpayers. Potential areas for research 

of this type include employee business expenses, moving ex­

penses, and contributions.

An averaging method that is tied to the asset holding 

period has been recommended as a solution to the bunching 

problem. Future research is recommended to analyze taxpayer 

complexity inherent in such an averaging method.

I t  has been suggested that complexity in taxation 

creates the propensity for tax evasion. Since tax evasion 

creates a loss of tax revenues as well as higher taxes for 

those who do not evade, additional research is recommended to 

determine the relationship between tax complexity and tax eva­

sion.
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A P PEN D IX  A 

TEST INSTRUMENTS
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FORM PH P.

SHORT-TERM OR LONG-TERM

C a p i t a l  p a in s  and lo s s e s  must be s e p a ra te d  a c c o rd in g  t o  how lo n g  you  
h o ld  o r  own th e  p r o p e r ty .  The h o ld in g  p e r io d  f o r  d e te rm in in g  lo n g - te rm  
e a p i t a l  g a in s  and lo s s e s  i s  mere t h a t  one y e a r  (6  months for 
a c q u is i t io n s  a f t e r  June 2 2 ,  1 9 8 4 ) .  When you f i g u r e  th e  le n g th  o f  th e  
p e r io d  you h e ld  p r o p e r ty ,  b e g in  c o u n tin g  on th e  day a f t e r  you g o t th e  
p r o p e r ty  and in c lu d e  th e  day you d is p o s e d  o f  i t .

F o r  th e  t r a n s a c t io n s  l i s t e d  b e lo w , d e te rm in e  w h ich  a re  sho rt - t e r m  and  
w hich  a r e  lo n g - te rm . Check th e  box la b e le d  S /T  i f  th e  t r a n s a c t io n  i s  
s h o r t - t e r m  o r  th e  box la b e le d  L /T  i f  i t  i s  lo n g - te rm .

S o ld

100 s h a re s  o f IBM s to c k Feb 2 ,

C i t y  o f  New York Bond May 1 6 ,

Diamond r in g Nev 5 ,

100 s h a re s  o f Conagra s to c k Dee 2 7 ,

Record Time

Purchased  S /T  L /T

1964 Apr 18 , 1963 : ” i c
1984 Mar 2 5 , 1983 $ 1 

* •  *
1

1964 Jan s, 1984 o 1

1964 June 2 4 , 1984 C i t
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FORM FID  P ______

INSTRUCTIONS FOR THE FOLLOW INS TWO PAGES I

So»e in fo r m a t io n  re g a rd in g  a t a x p a y e r 's  c a p i t a l  a s s e t t r a n s a c t io n s  i s  
p ro v id e d  in  a p p r o p r ia te  p la c e s  in  th e  f o r e s  on th e  fo l lo w in g  tw o p a g e s . 
P ro ceed  th ro u g h  th e  fo r e s  l i n e —by—l i n e  f o l lo w in g  th e  in s t r u c t io n s .  C o e p le te  
each p ag e  b e fo re  g o in g  on t o  th e  n e x t  p a g e .
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FOB! Wl f ___

STAR! KITH USE 1. C01P1E7E EITKOl OUtM D K OUIRX i »« HOES TWIOUSH TK FOB! LIE-TT-LIIE FOLLOWS U£ lIGTWCTIOtt.

PMT 1 SWRT'TESR UPITM. GAIKS Ml LOSSES

I  I C I  LOSS E EM*
Silts H I  is nri this C, H C is eert this I,

Itss Sold Cist fries sattriet C ires I wstrir*. 1 ires C

i. J-aA fii________________  to P o a . 3 jL a o _  ______  ______
i. ______________________    _ j _____ ______  ______

I.  Me ]„iats l ud 2 it celeaas > sad E ............................................  1 ) _ _ _ _ _

I. Eattr isoset ires lies J col us I  ................................................................................   . . . . i 1

5. Cetcsat laettt on lies 4 site sseset m list I ,  Csissr. E. This is 70sr srt saert-ttrs (lie or (lest) ________

fART II UWe-TEB! Ctf IT1L SMB MO LOSSES

i-   1 -Qq o _ ---------  ----------

t. Me lists 4 sad 7 is celssat D tad E ............................................  ( ) _ _ _ _ _

7. Eater isesat ires lias 1 ceissa t  ............ ............................................... .......................  1 1

10. Cssmt issant ea lias 7 site ueuat ea lias I,  Calua E. This it yssr srt lea ftin  (sis er (lest) .

I I . Ceseisi lis ts! ud 10 sad tattr srt gate er (lets) htrt ................................................................  _ _ _ _ _

Sets: Ii liat 1! is 1 lest, ttis lists 12 thresh 14 tad tesaltti lists 1! sad 11.
If list 11 it 1 out, cassitti lists 12 threu(S 11 >ac sus lists IS sal 11.

12. 14 list 11 ssots t ;us, tattr tht ttilltr ei list 10 er 11.
Ii tlttrt is 1 lets er se tatr? ea list 11. tattr ztre. _ _ _ _ _

12. Estr 102 ei- list 12.......................................................................................................................  _ _ _ _ _ _

14. Sestriet liat l! ires list 11 sad tattr Dtrt . .  ............................................................................ _ _ _ _ _

15. Ii list 11 saess t less, tattr eat ei tht iellesis; isovats:

t. Ii list ! it  :tre er t ttt (lie. nttr SOI ei list 11;
t. 14 list 10 it ttre er < srt (us, tattr list 11; er
c. Ii list S tse liat 10 srt att let its, tattr tteunt ea liat I  isett t: 501 ei tht ssoust ea list 10 _ _ _ _ _ _

14. Eattr htrt tht tatllttt ei:

1. Tht saoaat ea liRt 15;
S. S3,000; er
c. Tutslt iscest is idjssttd t H  O o a  _ _ _ _ _

Record Time
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raai fK  r

stmt KIT* like l. anarri tuna csuim s os cam  i ms ness throuh the rm lixe-jt-ue raium® he iictkoicxs.

MET I SHfflT-TEEh. CAPITAL. GAIRS MS IXS2

* 1

ItM Sold Celt

>• ^SSaiXs._______________  AySSCe,
2. _________________ ______
3. Mi lints ] tad 2 i i  eeleans S and E ..................... ..

(. Eattr aaeut fret liat 3 eeleae S ..................... ..

12. If litt 11 uiort i ;tie, tnttr Uit lu l l r  »f line 10 or 11.
If inert :> a Ion er ne tntry en line 11, n tir ttrs.

12. Eattr M3 rf lie* 12..............................................  . . .

14. to trir. hat 13 free lint 11 and teitr e tr t .....................

Ii. If liat 11 inett a leu, tnttr ent ef tu  fallowed aaouati:

t  t  LSSS £ Sill
Salt* If t i i  eert than I .  If C is tort Mas 1, 
fr .u  awtrast C frea I  nttrar. I  fret t

(poe>

( >
t_____ )

i_____ i

3. Ceteitt aeosnt en lint 4 site aeoest ea liat 3, Ceitan E. Thu it year an saert*ttra (tin er lieu) 

PUT II LME-TSM CAPITAL MH6 MS LOSSES

j*   iP^Q-ae XA «.a_ _____

S. Me lints 4 tad 7 it delates S and E ...................................................... I >

4. Eatr aaeuat fret lint I  ceiuan S ..........................................................................................

10. Ceaent aaoent en lint ? nth aaeeat on lint I, Col tan E. This it  sear an lenfttra fan er tins)

11. Ccaoiat lieu 3 tad 10 ana tnttr at*, fata er (less! htrt ............................................................

lett: If hat 11 is a lest, tits linn 12 tsrwffl 14 and teaeitti lints 13 and U.
If liat 1! is a gun, ceaelrtt hats 12 tareiqs 14 tne saie linn 13 aai 1L

a. If lint 3 is ttre er a at*. ;tia, tntr 303 nf lint U;
e. If hat 10 it itre er a an ju t. tattr lint 11; er
d. If lint 3 tad lint 10 art art letsts, tattr aeosnt en liat 3 teeti tt 301 of tht tteunt ea liat 10

It. Eater htrt tht u til l it  ef:

a. Tht atetnt en lint 13; 
t. S3.000; er
C. Tutslt incest as aljusttd t

Recorfi Time _____
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FORM P I 4797 P ____

BRIEF EXPLANATION OF TAX LAW RELEVANT TO SALE OF BUSINESS PROPERTY J

S e c t io n  1245 P r o p e r ty  -  in c lu d e *  m e *t p e rs o n a l p r o p e r ty  s u b je c t  t o
d e p r e c ia t io n  and
15 - y e a r  r e a l  co m m erc ia l p ro p e r ty  s u b je c t  t o  ACRS 
d e d u c tio n s .

When S e c t io n  1245  p r o p e r ty  i s  s o ld  a t  g a in ,  th e  g a in  i s  o r d in a r y  incom e t o  
th e  e x te n t  o-f a l l  d e p r e c ia t io n  a llo w e d  o r  a l lo w a b le  s in c e  1- 1— 6 2 .

S e c t io n  1250 P rop e r t y  -  In c lu d e s  r e s i d e n t i a l  r e n t a l  r e a l  p r o p e r ty
s u b je c t  t o  d e p r e c ia t io n .

When S e c t io n  1250 p r e o e r ty  i s  s o ld  a t  a g a in ,  th e  g a in  i s  o r d in a r y  incom e  
t o  th e  e x te n t  o f .  100Z o f  th e  e x c e s s  d e p r e c ia t io n  s in c e  1 - 1 - 7 6 .
E xcess d e p r e c ia t io n  ( a d d i t io n a l  d e p r e c ia t io n )  i s  th e  d e p r e c ia t io n  
a c t u a l l y  ta k e n  m inus w hat s t r a i g h t  l in e  d c D r e c ia t io n  would h ave b e e n .

The fo l lo w in g  p r o p e r t ie s  s u b je c t  t o  re c a p tu re  w ere  s o ld  in  1984s

1 .  R e s id e n t ia l  r e n t a l  p r ope r t y  (h e ld  as  an in v e s tm e n t)  was s o ld  on 
Decetitoer 3 1 , 1 9 6 4 . The p ro p e r ty  had been p u rch ased  J a n u a ry  1 , 197S . 
In fo r m a t io n  c o n c e rn in g  th e  r e n t a l  p r o p e r ty  i s  as f o l lo w * !

S a le s  P r i e e ..................................................................................    * 1 6 0 ,0 0 0
A d ju s te d  B a s is  o f  A s s e t:

C o s t ............................  * 1 0 0 ,0 0 0
Less d e p r e c ia t io n  a llo w e d !

1976 ......................................................... *  5 ,0 0 0
1979  ................................ 4 ,7 5 0
1980 .......................................................... 4 ,5 1 3
1981 .......................................................... 4 ,2 3 7
1962 .........................................................  4 ,0 7 3
1963 .......................................................... 3 ,8 6 9
1984 .........................................................  3 .6 7 5 ____3 0 .1 6 7

A d ju s te d  B a s is  . .    . . . . . . . . . . . . .  6 9 .S 3 3

S a in  on S a l *   ....................................................................  * 1 1 0 ,1 6 7

S t r a ig h t  l i n e  d e p r e c ia t io n ,  would have been  * 2 .5 0 0  p e r  y e a r .
(7  y e a rs  C * 2 ,5 0 0  p e r  y e a r  “  * 1 7 ,5 0 0 )

2 .  A f o r k l i f t  used in  a b u s in e s s  was s o ld  on Decem ber 1 , 19 84 .
In fo r m a t io n  c o n c e rn in g  th e  s a le  i s  a *  f o l lo w s :

S a le s  P r ic e   .........................................   *  2 2 ,0 0 0
C o st (P u rch ased  June 2 ,  1981) . . .  *  2 0 ,0 0 0

Less D e p r e c ia t io n  a llo w e d :
1 9 6 1 . . . . . . . . . .  . . .  * 3 ,0 0 0
1982 ............................................................... 4 ,4 0 0
1983 .........................    4 ,2 0 0
1984   4 .2 0 0  __ 1 5 ,8 0 0

A d ju s te d  B a s is  ..............................    4 .2 0 0

S a in  on S a le  *  1 7 ,8 0 0

U s in g  th e  above in f o r m a t io n ,  c o m p le te  th e  fo rm  on th e  n e x t  p ag e .

Record Tine ______
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FORM P4797 P _ _ _ _

COMPLETE LIN ES 1 -5  FOR BOTH PROPERTIES. THEN, AS APPLICABLE, COMPLETE EITHER  
LINES 6 ( * )  AND 6 (b ) OR LINES 7 ( a ) ,  7 ( b ) ,  AND 7 (C ) IN  EACH COLUMN. THEN, 
COMPLETE LINES B , 9 ,  AND 10»

( I )  (2 )
R e n ta l  

F o r t e lU t  P r ee e r t v

1 . G ross s a le s  p r ic e  ......................  . . . . . . . . .  _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

2 .  C o s t o r e t h e r  b a s i s .............................................__ _ _ _ _ _ _  _ _ _ _ _ _ _ _

5 .  D e p r e c ia t io n  a llo w e d  o r  a l lo w a b le  . . . . . .  . __ _ _ _ _ _ _

4 .  A d ju s te d  b a s is ,  s u b t r a c t  l i n e  3  ■from l i n e  2  .  _ _ __ __ __  -

5 .  T o ta l  g a in ,  s u b t r a c t  l i n e  4 t r e e  l i n e  1 . . .  __ __ __ __  -

6 . I-f s e c t io n  1245 p r o p e r ty !

(a ) D e p r e c ia t io n  a llo w e d  o r  a l lo w a b le  . . . .  _ _ _ _ _ _ _ _  ■

(b ) E n te r  s m a l le r  o< l i n e  5  o r  l i n e  6 (a )  . . .  _ _ _ _ _ _ _ _  __ _ _ _ _ _ _

7 .  I-f s e c t io n  1250 p r o p e r ty *

(a ) A d d it io n a l  d e p r e c ia t io n  a - f te r  1 2 /3 1 /7 5  • • __ _ _ _ _ _ _  _ _ _ _ _ _ _ _

(b ) E n te r  a p p l ic a b le  p e rc e n ta g e ........................... __ __ __ __  __ _ _ _ _ _ _

(e ) L in e  7 (b )  t i n e s  th e  s m a lle r  o f l i n e  5 o r
l i n e  7 ( a )    __ _ _ _ _ _ _  -

#

8 . T o ta l  g a in s  (add colum ns 1 and 2 ,  l i n e  5 )    -

9 .  O rd in a ry  Ineom e
Cadd colum ns 1 and 2 ,  l in e s  6 (b ) and 7 ( e ) ! ................................   __ _ _ _ _ _ _

1 0 . L o n g -te rm  C a o i t a l  S a in '
C s u b tra c t  l i n e  9 - f ro *  l i n e  S3  ...................................................   _ _ _ _ _ _ _ _

Record Time
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FORM NF “  _____

ADJUSTMENT TO COST

When p r e p e r t y  i s  s o ld ,  i t s  c o s t ( b a s is )  o u s t  be a d ju s te d  •fo r i n f l a t i o n  u s in g  
an a d ju s tm e n t  - fa c to r .  The a d ju s tm e n t f a c t o r  i s  based on p r ic e  l e v e l  changes  
b etw ee n  th e  d a te  o f p u rc h a s e  and d a te  o f  s a le .  A d ju s tm e n t f a c t o r s  h ave been

A d ju s tm e n t
P s c ta r

com puted f o r  you  and a r e  g iv e n  in th e t a b l e b e lo w .

F o r th e  t r a n s a c t io n s  l i s t e d  b e lo w , 
and w r i t e  i t  in  th e  sp ace p ro v id e d

s e le c t  th e  c o r r e c t  f a c t c  
f o l lo w in g  each  ite m .

D a te  Seild D a te  P urchased

100 s h a re s  o f  IBM s to c k Feb 2, 1 9 8 * A p r 1 8 , 1983

C i t y  o f  New Y o rk  Bond May :e, 1 9 8 * M ar 23, 19e3
Diam ond r in g Nov 5, 1 9 8 * Jan  3 ,  1 9 8 *

100 s n a re s  o f  C enagra  s to c k Dec 27, 1 9 8 * June 2 * ,  1 9 8 *

I l i t l S T l E H T  F I C T O t S  

f t t  M O f E t M  S S U  S l l t l l t  1 9 t *

Q 8 4 t T E * I  0 I  t I I  I f I  4

In , fit, Str : ter, Sit, Jut tei?, tat, S«i : Oct tor, 6k

SUUHH fWOtS): 

HO

in ,  Frt, Sir 1.057 : 1,94! 1.871 ! 1.804

tor, Srr, loot i.ea : 1.043
i

1.841 : 1.842

is lT . 4s?, £»! 1.825
i

1.011 1.9*4 l.oa

Get, So*, te 1.012 : 1.024 1.84S : 1.044

m t  

lift, F«o, Rtr 1.000

!

1 1.012 1.027 : 1.82

tpr, Sit, Jut . l / t
1
: 1.000

i
1.014 : 1.021

W l, tut, S«t l /t : l / t 1.800 : 1.001

Oct. Hot, Dot l /t l / t l / t  :
i

1.000

Record Time
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FOWl NID N_______

INSTRUCTIDNS FOR THE FOLLOWING TWO PAGES*

S o n * in fo r m a t io n  re g a rd in g  a t a x p a y e r ’ *  c a e i t a l  a s s e t  t r a n s a c t io n s  i s  
p ro v id e d  in  a p p r o p r ia te  p la c e s  in  t h e  fo rm s  on th e  fo l lo w in g  tw o  p ag es . 
P ro ce ed  th ro u g h  th e  f e r e s  l i n e - by - l i n e  f o l lo w in g  th e  in s t r u c t io n s .  C o m p lete  
each  page b e fo r e  go ing  en t o  th e  n e x t  p ag e .
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ran a i  i  ___

STMT HIT* UHE 1 *K  BHPlTIE BUM  1. THE* BHPLETE EITKE* CXUM F OR BLUM S MS MOSES TMROUSH THE FORK LIKE IT LIKE 
FffilOUK THE IKSTROTIOItS.

* » C t  t  F «
(USE) Ml*

ItM  M jt f tm t  M ju tH  Cost S titt IT ) i t  tort Uun E, IF E i t  tart t t i i  0,
Sell Cm !  Finer C T in t 1 F n u  ts t t rm  E Fra t  u t t r i f .  t  f r a  E

i< t .A,-Jg:  *   a . -... ________

i- W fccL_ & a c *5  I  _LJ  •   Si-S.s0-   ,  _______

J. _______________   I    »________  ________  _________  _________

4.     I    • _________  ___  ___ _________

E. M4 i n t i  1 UiresR# 4 i t  t t lu a t  F tie I ..................   . . . . . . . .  ( ) _ _ _ _ _ _

i.  Eatr u n i t  <rM l i l t  i  eeltso F , ......................................... ............................................  ( )

7. Cotoint laosat a  l i l t  i  «iU usort a  l i l t  S, Calm S. Tkit i t  yter t t t  ( l i t  r  H a iti......................... _ _ _ _ _ _

to ti: If l i l t  7 i t  t  f t is ,  to Forttitr e a n t i t ia t  i r t  t ie ttta n .
If h i t  7 i t  i  I n t .  CMolftt l i l t  I.

I . If lia t 7 V in t t  ln t ,  tn ttr t i t  l u l l  t t t  of: 

t. THt ueoat a  l i l t  7;

I .  12.000; or

c. T u ie li lacoat u  tdjvtttO t  ^ g > o  _ _ _ _ _ _

Record Time
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fw » <12 * _ _

STMT KITH L!K£ 1 MI CISPLETE BUMF I. THE* CfflfUTT -ITKE C&.HU F OR OUR* S Ml N O  THRWHt THE fORJ U*E IT UK 
FCUJHUS THE IMTWCTlOtt.

« 1 C  B E F I
(LOSS) HU

ItH  M ntim t MjutM tart b lti IF t it Mri than E, IF £ i i  tort t>u i,
Sell Cart Fmx C Tiats I In n  n ttru t E Fra* 1 w ttrtr. D Frea E

\S5,Sssi i _ l-3  ■ ______
2.
J. _______    I

4.     I

S. ttfl hat* 1 throâ h 4 is caltani F »a0 S

i .  Esttr uouat Fro* l is t  !  caluaa F ....................................................................................................................  ( .

7. Csaaint mount at l is t  4 e ta  uoeit aa hat S, Coloan (. Thu i t  yasr n t  ft ia  er (last)........

actt: IF lisa 7 is i  giia. aa Farthtr eeesutitteas i r t  ncrMsrr.
IF l i n  T u t  Ion , caasltti l in t  I.

I .  IF lin t 7 tnoai t  Ian , tn ttr th t t a i l l t i t  *F:

i. Tht moon*, aa hat 7;

t .  (2,000; X

J 4 <c. Tutalt Incoat it ltiuitao ( tS ^  o e

Record Time
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FORfl N I4797  N____

BRIEF EXPLANATION OF THE PROPOSES TAX LAW RELEVANT TO SALE OF PROPERTY!

U n d er th e  p ro po sed  ta x  la w , a s s e ts  a re  a d ju s te d  -fo r i n - f l a t  io n  u s in g  an 
a d ju s tm e n t - fa c to r  p ro v id e d  by th e  T re a s u ry  D e p a rtm e n t. D e p r e c ia t io n  
( c a l l e d  r e a l  c o s t re c o v e ry  u nd er th e  proposed  la w ) i s  computed each  
y e a r  on th e  a d ju s te d  u n reco v ere d  c o s t o f  th e  a s s e t .

When a s s e ts  a re  s o ld ,  th e  g a in  en  th e  s a le  i s  computed by s u b t r a c t in g  
th e  re m a in in g  a d ju s te d  u n re c o v e re d  c o s t o-f th e  a s s e t  -from th e  s a le s  
p r i c e .  The e n t i r e  g a in  i s  ta x e d  as o r d in a r y  incom e.

The f o l lo w in g  tw o p r o p e r t ie s  m ere s o ld  i n  1984:

1 . R e s id e n t ia l  r e n t a l  p ro p e r ty  (h e ld  as an In v e s tm e n t)  mas s o ld  on 
Decem ber 3 1 .  1 9 6 4 . The p r op e r ty  had been p urch ased  Ja n u a ry  1 . 19 7 6 . 
C o m p u ta tio n  of th e  u n reeo v ere d  c o s t  a t  th e  d a te  o f  s a le  and c o m p u ta tio n  
o-f th e  g a in  on th e  s a le  i s  p ro v id e d  -fo r yo u .

S a le s  P r ic e  ..........................  . . . . . . . . . . . . . . . . . .  * 1 8 0 .0 0 0
A d ju s te d  U n re c o v e re d  C ost o-f th e  A s s e t:

o f Y f t r R e a l Cost
Adi t o  Beo. o f Y r . A c : , t o  End o f  Y r . R eco very

1976 1 0 0 ,0 0 0 1 0 6 ,9 0 2 3 ,2 0 7
1979 1 0 3 ,6 9 5 1 1 7 ,4 9 4 3 ,5 2 5
I9 6 0 1 1 3 ,9 6 9 1 2 8 ,0 9 7 3 ,8 4 3
1961 1 2 4 ,2 5 4 1 3 5 ,3 6 2 4 ,0 6 1
1962 1 3 1 ,3 0 1 1 3 6 ,3 6 5 4 ,0 9 2
1963 1 3 2 ,2 9 3 1 3 7 ,3 1 5 4 ,1 1 9
1984 1 3 3 ,1 9 6 1 3 8 ,4 6 2 4 ,1 5 4
U n re c o v e re d  A d ju s te d  C ost D ata  of S a le

S a in  on S a le *  4 5 ,4 9 2

2 .  A f o r k l i f t  used in  a b u s in e s s  mas s o ld  on December 1 . 1 9 6 4 . The  
l i f t  had been p urch ased  on June 2 .  19 81 .
C o m p u ta tio n  o f  th e  u n reeo v ere d  c o s t  en th e  d a te  o f  s a le  and c o m p u ta tio n  
o f  th e  g a in  on th e  s a le  i s  p ro v id e d  f o r  yo u .

S a le s  P r ic e  . . . . . . . .  ................................  . . . . . . . . .  * 2 2 .0 0 0
A d ju s te d  U n re e o v e re d  C ost o f th e  A s s e t:

U n re cove re o  Cos t  3eq . o-f Yea r  R eal C ost
AC: t o  Bee, o f Y r .  A d :, t o  Ena o f  V r .  Recov e ry

1961 June 2  -  2 0 ,0 0 0  2 0 ,7 5 2  3 ,7 3 5
1962 16,265 16,e95 3 ,0 4 1
1963 1 3 ,e 5 4  1 4 ,3 8 0  2 ,5 8 6
1984 1 1 ,7 9 1  1 2 ,2 5 7  2 ,2 0 6
U n re e o v e re d  A d ju s te d  C ost D a te  o f  S a le  . . . . . . . . . .  1 0 .0 5 1

S a in  on S a le  . . . .  .....................  * 1 1 ,9 4 9

U s in g  th e  above in f o r m a t io n ,  c o m p le te  th e  fo rm  on th e  n e x t  p ag e.

Record Time ____
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FORM N4797

COMPLETE L IN ES 1 -3  FOR BOTH PROPERTIES, THEN COMPLETE L IN E  *«

<1)
F o r fc l i- f t

1 . G ross Miss p r ie s  . . . . . . . . . . . . . .  _ _ _ _ _ _

2 .  U n rs c o v s rs d  A d ju s ts d  C o s t O a ts  o f  5 * 1 s . . . .  _ _ __ __ __

3 .  T o t * l  g a in  ( lo s s )  l i n s  1 s in u s  l i n s  2  . . . .  _ _ __ __ __

4 .  T o ta l  g a in s  (add  colum ns l  and 2 ,  l i n s  35 ........................

Record Time

N

(2)
R a n ts !

P ro p s rtv
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FORM NX

1 . Age:

U nder 2 0 ______

2 0 -2 4  ____

2 5 -2 9  „ ___

3 0 -3 4 _____

3 5 -3 9 __ _____

4 0 -4 4

4 5 -4 9 _____

5 0 -5 4 __ _____

5 5 -5 9

6 0 -6 4 __ _____

6 5 -6 9 __ _____

O ver 7 0  _ _ _

2 .  E d u c a tio n :

L ess th a n  12 y e a rs  ___

:2 b u t le s s  th a n  16 y r s .  _ 

16 y e a r s  o r  more ____

3 .  Incom e o f yo u r f a m i ly  
u n i t  in  19S4:

L ess th a n  * 1 0 ,0 0 0  _____

S1 0 ,0 0 0  t o  * 1 9 ,9 9 9  ,n n _

* 2 0 ,0 0 0  t o  * 2 9 ,9 9 9  ____

* 3 0 ,0 0 0  t o  * 3 9 ,9 9 9  _____

* 4 0 ,0 0 0  t o  * 4 9 ,9 9 9  ____ .

* 5 0 ,0 0 0  and O ver ____

4 .  P le a s e  l i s t  yo u r jo b  t i t l e  o r
o c c u p a t io n . I f  you h ave  tw o jo b s ,  
p le a s e  l i s t  b o th  o f th em .

5 .  How was y o u r 19B4 ta x  r e t u r n  (due  
4 /1 5 /8 5 3  p re p a re d ?  (Check one)

I  p re p a re d  th e  r e t u r n .

Itv spouse and I  p re p a re d  th e  
r e t u r n  t o g e t h e r .

Hv spouse p re p a re d  th e  r e t u r n .

, Someone e ls e  p re p a re d  th e  
r e t u r n  ( e i t n e r  f o r  pay o r  as a  
f  a v o r ) .

6 . Have you e v e r s o ld  a c a p i t a l  
a s s e t  (such as s to c k s ,  b o n es , r e a l  
e s t a t e ,  p e rs o n a l r e s id e n c e )  in  a y e a r  
t h a t  you w ere  r e o u ir e e  t o  f i l e  a  
f e d e r a l  incom e ta x  r e tu r n ?

  No ■

  Y e*

I f  y e s ,  d id  you p re p a re  y o u r  
r e t u r n  t h a t  y e a r?

Y e s _____
No ____

7 .  Have you  e v e r s o ld  a c a p i t a l  
a s s e t  s u b je c t  to  d e p r e c ia t io n  (such  
as r e n t a l  p r o p e r t y ,  fa rm  p r o p e r t y ,  o r  
o th e r  b u s in e s s  p r o p e r ty )  in  a y e a r  
t h a t  you w ere  r e o u ir e d  t o  f i l e  a 
f e d e r a l  incom e ta x  r e tu r n ?

 NO

  Yes

I f  y e s , d id  you p re p a re  yo u r  
r e t u r n  t h a t  y e a r?
Y e * _____
NO _____

8 . A re  you u s in g  a c a lc u la t o r  t o  
c o m p le te  th e s e  fo rm s?

 No

  Yes
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APPEN D IX  B 

T IM E /E R R O R  COM PLEXITY IN D EX
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110

Form! as:

u . / £
V lEo

EnTo X EnTn
x  -----

EoTo 2-EoTn

/T.TnEo XTnEn
It /  x -------

2 ToEo 2  ToEn

XEnTn

XEoTo

All Fraaes Combined:

/10823 5116
Ie * / ----- x --------- * .41

26372 12751 “ =

f12751 5116
It = / -----  x --------- ----  .47

26372 10823 ===

I «
5116

26372
* .19

s s s
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T/E CCKPLEXITY INDEX CALCULATIONS

Decision Fraee 1:

582 824
Ie « I  x    1.22

477 679

679 824
It = „ I  s   * 1.42

477 582 ■*»

824
I  ------  * 1.73

477

Decision Fraae 2:

1080 B13
Ie * . I  * ------- * .71

1553 1119

1119 813
I t  x I  x ---------  < .73

1553 1080 ===

813

1553
= .52
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T/E COMPLEXITY INDEX CALCULATIONS

Decision Fraee 3:

703 504
H  » I  * --------------   .73

945 703 « *

504
I * ------  * .53

945 ***

Decision Fraee 4:

2181 943
1'  = I  x   * .25

8485 3862 *=

/ 3862 943
It * / -------  x   * .44

V  8485 2181 *»

I *
943

8485
= .11
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T/E COIFLEKTY INDEX
ALL FRAMES COMBINED

8SSS8S333SS33S8SSSSS3SSSSSSSSSSZSSSZXSXSSSXXSSSCS3SSSSSSSS3XSS3SSSSSSSSSSSZS3SSS23SSXS3SSC3

(1) (21 (3) (41 (5) (6) (7) (8) (9)
PARTICIPANT To Eo ToEo Tn En TnEn ToEn TnEo

101 15 12 195 6 5 36 90 7B
102 28 15 448 11 8 99 252 176
103 13 15 208 6 6 42 91 96
104 25 1 50 2 15 75 10
105 21 12 273 7 5 42 126 91
106 13 10 143 7 2 21 39 77
107 19 16 323 6 5 36 114 102
108 28 7 224 7 64 224 64
109 27 4 135 7 2 21 81 35
no 19 11 228 7 2 21 57 84
111 24 16- 408 6 0 6 24 102
112 23 19 460 7 8 63 207 140
113 20 3 80 7 0 7 20 28
114 17 13 238 13 1 26 34 182
115 26 11 312 10 1 20 52 120
116 14 3 56 6 0 6 14 24
117 27 4 135 0 8 27 40
118 19 19 380 2 24 57 160
119 20 2 60 6 2 18 60 18
120 15 10 165 9 0 9 15 99
121 31 19 620 7 3 28 124 140
122 31 10 341 7 2 21 93 77
123 30 17 540 7 8 63 270 126
124 29 7 232 9 0 9 29 72
125 23 13 322 7 9 70 230 98
126 15 4 75 6 3 24 60 30
127 21 21 462 6 17 108 378 132
128 IB 6 126 6 3 24 72 42
129 15 10 165 7 1 14 30 77
130 24 15 384 10 4 50 120 160
131 30 13 420 10 10 110 330 140
132 14 10 154 6 0 6 14 66
133 19 17 342 0 8 19 144
134 22 3 88 7 0 7 22 2B
135 11 38 429 11 17 198 198 429
136 17 7 136 7 3 28 68 56
137 22 17 396 7 7 56 176 126
138 20 13 280 7 0 7 20 9B
139 24 6 168 6 0 6 24 42
201 25 0 25 7 0 7 25 7
202 17 25 442 7 1 14 34 182
203 25 12 325 10 5 60 150 130
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T/E COMPLEXITY INDEX
ALL FRAHES COMBINED

:rs s s 2 » z K m s s s s » s s s 2 2 3 3 S 3 a a s s s s s s s x 3 m x a s s s a s » s s s 3 S 3 s x s rx s 3 3 s s rs *s s s s

(1) (2) (3) (4) (5) (6) (71 (8) (9)
PARTICIPANT To Eo ToEo Tn En TnEn ToEn TnEo

204 15 15 240 9 5 54 90 144
205 25 0 25 9 1 18 50 9
206 12 3 48 8 1 16 24 32
207 13 2 39 7 0 7 13 21
20B 11 26 297 7 6 49 77 189
209 12 0 12 6 0 6 12 6
210 28 2 84 7 12 91 364 21
211 16 2 48 11 0 11 16 33
212 23 4 115 B 0 8 23 40
213 20 1 40 5 0 5 20 10
214 19 4 95 8 5 48 114 40
215 23 1 46 B 0 8 23 16
216 15 10 165 6 4 30 75 66
217 27 10 297 11 1 22 54 121
216 25 5 150 11 2 33 75 66
219 24 23 576 19 9 190 240 456
220 25 17 450 10 4 50 125 180
221 20 2 60 11 0 11 20 33
222 15 14 225 6 4 30 75 90
223 23 3 92 10 1 20 46 40
224 21 6 147 9 0 9 21 63
225 14 10 154 8 0 8 . 14 B8
226 27 7 216 6 0 6 27 48
227 21 6 147 5 5 30 126 35
226 14 2 42 8 0 8 14 24
229 26 1 52 9 0 9 26 18
230 14 3 56 7 1 14 28 2B
231 16 1 36 7 I 14 36 14
401 16 9 160 8 0 8 16 80
402 18 10 198 11 1 22 36 121
403 12 19 240 li 6 77 84 220
404 16 2 48 8 1 16 32 24
405 15 2 45 9 0 9 15 27
406 15 16 285 6 2 IB 45 114
407 18 11 216 5 4 25 90 60
40B 17 2 51 6 4 30 85 18
409 17 7 136 13 4 65 85 104
410 16 3 64 6 2 IB 48 24
411 19 8 171 8 2 24 57 72
412 20 13 280 15 4 75 100 210
413 22 5 132 9 4 45 no 54
414 21 2 63 7 1 14 42 21
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T/E COMPLEXITY INDEX 
ALL FRAMES COMBINED

BssssssssxssssrsssrssssssssssssssBsssssssssssrssssssssssssssssssssssssxss
(1) (2) (3) (41 (51 (6) (7) (81 (91
:pant To Eo ToEo Tn En TnEn ToEn TnEo

415 19 3 76 7 3 28 76 2B
416 19 15 304 0 3 36 76 144
417 25 10 275 15 0 15 25 165
418 25 6 175 7 2 21 75 49
419 26 1 52 9 1 18 52 18
420 IB 6 126 11 0 11 IB 77
421 17 12 221 13 8 117 153 169
422 14 35 504 10 4 50 70 360
423 25 13 350 12 3 48 100 16B
424 14 13 196 12 1 24 28 168
425 17 3 68 10 0 10 17 40
426 17 16 269 B 4 40 B5 136
427 21 0 21 13 4 65 105 13
428 18 3 72 12 3 48 72 48
429 13 26 351 13 8 117 117 351
430 19 3 76 13 3 52 76 52
431 22 4 110 6 0 6 22 30
432 18 8 162 10 2 30 54 90
433 16 1 32 6 2 IB 48 12
434 16 3 64 8 0 8 16 32
455 19 1 38 8 1 16 38 16
436 14 17 252 14 9 140 140 252
437 22 7 176 7 2 21 66 56
438 16 12 208 11 0 11 16 143
439 16 1 32 13 2 39 48 26
440 14 11 168 9 1 18 28 108
56i 24 17 432 16 6 112 168 288
502 13 2 39 8 1 16 26 24
503 23 10 253 10 2 30 69 110
504 IB 17 324 15 7 120 144 270
505 16 0 16 9 2 27 . 48 9
506 16 3 64 7 1 14 32 28
507 19 8 171 13 0 13 19 117
508 14 3 56 6 0 6 14 24
509 13 2 39 5 1 10 26 15
510 12 1 24 8 1 16 24 16
511 21 3 84 9 1 18 42 36
512 19 0 19 4 1 8 38 4
513 15 2 45 7 0 7 15 21
514 15 1 30 6 0 6 15 12
515 14 1 28 6 0 6 14 12
516 18 33 612 10 10 110 198 340
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T/E CDHPLEXITY INDEX
ALL FRAHES COHBINEO

3333333313333333333x33333*333333333333333333333333*3333333333333333333333333333333333x33133

(1) (2) 13) (4) (5) (6) (7) (8) (9)
PARTICIPANT To Eo ToEo Tn Eft TnEn ToEn TnEo

517 25 12 325 11 6 77 175 143
518 17 6 119 8 1 16 34 56
51? 14 2B 406 12 16 204 238 348
520 16 22 368 12 6 84 112 276
521 12 8 108 10 7 80 96 90
522 20 0 20 13 13 20 13
523 22 9 220 12 3 48 88 120
524 22 8 198 9 6 63 154 81
525 15 0 15 8 1 16 30 8
526 18 2 54 8 4 40 90 24
527 20 3 80 11 6 77 140 44
528 20 0 20 10 0 10 20 10
529 27 6 189 7 0 7 27 49
530 27 12 351 8 3 32 108 104
531 23 8 207 10 60 138 90
532 11 1 22 5 1 10 22 10

SUPINATION 2,743 1,235 26,372 1,232 412 5,116 10,823 12,751
3 3 3 3 3 3 = = = = = = = = = = = = = = = = = 3 3 3 3 3 3 = = = = = 3 3 3 3 3 3 3 S3S333S
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T/E COMPLEXITY INDEX
DECISION FRAME 1

■SXS5X3SXSSSSS2

(1)
:z = _____r r r r

(2) 13) (4) (5) (6) (7) (8)
'SSSSSSSSS

(9)
PARTICIPANT To Eo ToEo Tn En TnEn ToErt TnEo

101 1 3 4 1 2 3 3 4
102 3 1 6 4 4 20 15 8
103 1 1 2 2 4 10 5 4
104 1 0 1 1 0 1 1 1
105 1 1 2 2 0 2 1 4
106 2 2 6 2 0 2 2 6
107 1 1 2 2 2 6 3 4
108 2 2 6 3 4 15 10 9
109 1 1 2 3 1 6 2 6
no 1 2 3 2 1 4 2 6
111 1 1 2 2 0 2 1 4
112 1 1 2 2 2 6 3 4
113 2 2 2 0 2 2 2
114 1 2 3 2 0 2 1 6
115 3 4 15 4 0 4 3 20
116 2 1 4 1 0 1 2 2
117 1 1 2 3 0 3 1 6
118 1 3 4 2 0 2 1
119 2 0 2 1 0 1 2 1
120 1 1 2 2 0 2 1 4
121 2 2 3 0 3 2 3
122 2 2 6 4 1 8 4 12
123 2 1 4 2 2 6 6 4
124 2 2 6 3 0 3 2 9
125 2 0 2 3 2 9 6 3
126 2 1 4 2 1 4 4 4
127 1 1 2 2 4 10 5 4
128 2 2 6 2 3 8 B 6
129 1 4 3 0 3 I 12
130 4 1 3 1 6 8 6
131 3 1 5 4 25 15 10
132 1 1 2 2 0 2 1 4
133 3 3 12 3 0 3 3 12
134 2 0 2 2 0 2 2 2
135 1 I 3 4 15 5 3
136 1 2 3 4 0 4 1 12
137 2 1 4 2 3 8 8 4
138 2 1 4 2 0 2 2 4
139 3 0 3 2 0 2 3 2
201 6 0 6 3 0 3 6 3
202 4 I 8 2 0 2 4 4
203 2 0 2 4 4 20 10 4
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T/E COMPLEXITY INDEX
DECISION FRAME 1

nsssaacssrsssssssssssssxsrssrssrsssrsrssasssssssssssssxcsxassssxssssss:
(1) (2) (3) (4) (5) (6) (7) (81

PARTICIPANT To Eo ToEo Tn En TnEn ToEn

204 3 2 9 2 1 4 6
205 4 0 4 4 0 4 4
206 1 1 2 3 0 3 1
207 1 0 1 2 0 2 1
20B 1 2 2 0 2 1
209 1 0 1 2 0 2 1
210 3 1 3 0 3 3
211 1 0 1 2 0 2 1
212 2 1 2 0 2 2
213 1 0 1 2 0 2 1
214 1 0 1 2 I 4
215 3 0 3 2 0 2
216 1 0 1 2 2 6 3
217 1 1 2 2 0 2 1
21B 2 1 4 3 0 3 2
219 2 2 6 14 4 70 10
220 2 0 2 3 0 3 2
221 2 0 2 3 0 3 2
222 1 2 3 2 3 B 4
223 1 1 2 3 0 3 1
224 1 2 3 4 0 4 1
225 2 1 4 3 0 3
226 2 0 2 1 0 1 2
227 1 0 1 1 4 5
22S 1 0 t 1 0 1 1
229 3 0 3 2 0 2 3
230 1 0 1 2 0 2 1
231 1 0 I 2 0 2 1
401 2 0 2 2 0 2 2
402 3 0 3 2 0 2
403 2 0 2 1 0 1
404 2 0 2 1 0 1 2
405 1 1 2 3 0 3 1
406 1 1 2 1 0 1 1
407 1 I 2 I 0 1 1
408 2 0 2 1 2 3 6
409 2 1 4 3 1 6
410 3 0 3 1 2 3 9
411 2 1 4 I I 2 4
412 4 2 12 6 2 IB 12
413 2 0 2 3 0 3 2
414 2 0 2 2 0 2 2
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T/E COMPLEXITY INDEX
DECISION FRAME 1

(1) (2) (3)
sssssssssssss

(4)
s rrs r—-ss

(5) (6)
sssrrsssss.

(7)
ssssssrxss

(B)
szssssssss

(9)
PARTICIPANT To Eo ToEo Tn En TnEn ToEn TnEo

415 2 3 8 2 2 6 6 8
416 4 0 4 3 I 6 8 3
417 4 0 4 6 0 6 4 6
419 1 1 2 2 t 4 2 4
419 3 0 3 2 0 2 3 2
420 1 1 2 4 0 4 1
421 2 1 4 4 4 20 10
422 1 2 3 2 0 2 1 6
423 3 0 3 3 1 6 6 3
424 3 0 3 4 0 4 3 4
425 2 1 4 2 0 2 2 4
426 3 0 3 2 0 2 3
427 2 0 2 5 4 25 10
428 2 0 2 4 1 8 4 4
429 2 1 4 3 4 15 10 6
430 2 0 2 2 2 6 6 2
431 2 1 4 2 0 2 2 4
432 3 2 9 3 I 6 6 9
433 2 0 2 2 1 4 4 2
434 2 1 4 2 0 2 2 4
435 4 0 4 2 0 2 4 2
436 1 1 2 3 2 0 3 6
437 2 1 4 2 0 2 2 4
438 2 1 4 4 0 4 2
439 2 0 2 7 0 7 2 7
440 3 0 3 3 0 3 3 3
501 2 1 4 5 4 25 10 10
502 2 0 2 4 0 4 2 4
503 2 1 4 5 0 5 2 10
504 2 0 2 5 4 25 10 5
505 2 0 2 4 2 12 6 4
506 1 1 2 2 1 4 2 4
507 2 1 4 4 0 4 2
508 1 0 1 I 0 1 1 I
509 2 1 4 2 0 2 2 4
510 2 0 2 2 0 2 2 2
511 2 1 4 2 1 4 4 4
512 1 0 1 1 0 1 1 I
513 2 2 6 2 0 2 2 6
514 1 0 I 1 0 1 1 I
515 2 0 2 2 0 2 2 2
516 2 0 2 1 4 5 10 1
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T/E CQHPLEXITY INDEX 
DECISION FRAHE 1

3 £ r c 3 r = 3 3 g 3 £ = r = = s = = = = s 3 = = 3 = g 3 = 8 3 = = g s s = a a g s = g : : x 3 g 3 c 3 s x = 3 g 3 = 3 3 a g 3 a g a g c s = 3 g 3 a r 3 8 3 a s g = 3 = x = 3 3 g 3 3 3 3

(1) (2) (3) (4) (5) (6) (7) (8) (9)
PARTICIPANT To Eo ToEo Tn En TnEn ToEn TnEo

517 2 2 6 3 4 15 10 9
516 1 0 1 2 0 2 «1 2
519 3 0 3 2 4 10 15 2
520 2 2 6 2 4 10 10 6
521 2 1 4 4 3 16 8 8
522 3 0 3 5 5 3 5
523 5 0 5 3 2 9 15 3
524 3 0 3 2 4 10 15 2
525 2 0 2 2 2 2 2
526 2 1 4 2 4 10 10 4
527 2 1 4 2 4 10 10 4
526 2 0 2 3 . 0 3 2 3
529 3 1 6 2 0 2 3 4
530 3 0 3 2 2 6 9 2
531 3 0 3 3 4 15 15 3
532 1 0 1 1 0 1 1 1

------- ------- _ ™ . ------------- ------------- ------------- — -------- _ _ _

SUHHATION 2B1 106 477 371 147 824 332 679
ix n s x 3 S 383S S8SSSS8 £ = 3 3 8 3 3 3 = 3 8 3 SS33SS 3 3 3 3 = 3 3 3 33 333 .
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T/E COMPLEXITY INDEX
DECISION FRAME 2

SS5SSSS3SSSXS3SSSXSS

(1) (2) (3) (4) (5) (6) (71 (8)
[PANT To Eo ToEo Tn En TnEn ToEn

101 3 1 6 3 1 6 6
102 8 2 24 4 3 16 32
103 2 3 8 4 1 4
104 5 0 5 2 0 2 5
105 7 0 7 3 3 12 28
106 3 1 6 3 0 3 3
107 8 6 56 3 0 3 8
108 6 0 6 3 0 3 6
109 5 1 10 2 1 4 10
no 6 0 6 3 1 6 12
111 6 7 48 2 0 2 6
112 9 7 72 4 1 18
113 4 1 8 2 0 2 4
114 3 0 3 2 0 2 3
115 7 1 14 4 0 4 7
116 4 0 4 2 0 2 4
117 7 1 14 3 0 3 7
118 5 2 15 3 1 6 10
119 5 1 10 3 0 3 5
120 4 2 12 3 0 3 4
121 9 2 27 2 1 4 IB
122 6 1 12 3 0 3 6
123 6 4 30 3 3 12 24
124 '■ 6 1 12 3 0 3 6
125 7 0 7 2 1 4 14
126 3 0 3 3 0 3 3
127 5 4 25 3 3 12 20
128 4 1 8 2 0 2 4
129 3 0 3 2 0 2 3
130 5 3 20 3 0 3 5
131 5 0 5 4 0 4 5
132 4 2 12 4 0 4 4
133 4 3 16 3 0 3 4
134 4 0 4 2 0 2 4
135 2 7 16 4 4 20 10
136 4 0 4 2 0 2 4
137 8 7 64 2 2 6 24
138 5 0 5 2 0 2 5
139 6 0 6 2 0 2 6
201 4 0 4 2 0 2 4
202 5 0 5 4 0 4 5
203 9 1 IB 5 0 5 9

SSSSS3SSSSXSSX3

(9) 
TnEo

1 
12 
16
2 
3 
6 

21
3
4
3 

16 
32
4 
2 
8 
2 
6 
9 
6
9 
6 
6 

15 
6 
2
3

15
4 
2 

12 
4 

12 
12 
2 

32
2

16 
2 
2 
2 
4

10
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T/E CONPLEXITY INDEX
DECISION FRAHE 2

sxcxxxssxsaxsxssxsxxs SXSXSXXXXS sxxxssxxxsx SSXXXXXXXXSX XXS3SXXXX sxrxxsxxxxsxsxxxxxssxxxxxxxxxxx
(1) (2) (3) (4) (51 (6) (71 (81 (91

PARTICIPANT To Eo

1 1 
5*

1 
S’

1

Tn En TnEn Totn TnEo

204 3 3 12 4 2 12 9 16
205 4 0 4 2 0 2 4 2
206 2 1 4 2 0 2 2 4
207 3 1 6 1 0 1 3 2
208 3 1 6 3 0 3 3 6
209 3 0 3 I 0 1 3 I
210 6 0 6 1 6 7 42 1
211 4 0 4 2 0 2 4 2
212 6 2 IB 3 0 3 6 9
213 6 0 6 3 0 3 6 3
214 5 3 20 2 1 4 10 B
215 6 1 12 4 0 4 6 8
216 4 1 8 3 I 6 8 6
217 E 1 16 5 0 5 8 10
218 5 1 10 2 1 4 10 4
219 6 3 24 5 0 5 6 20
220 7 2 21 5 2 15 21 15
221 5 1 10 3 0 3 5 6
222 5 1 10 1 1 2 10 2
223 6 0 6 3 0 3 6 3
224 5 1 10 2 0 2 5 4
225 4 0 4 3 0 3 4 3
226 8 2 24 2 0 2 8 6
227 ' 4 3 16 3 I 6 8 12
228 2 0 2 2 0 2 2 2
229 5 0 5 3 0 3 5 3
230 3 1 6 6 I 12 6 12
231 4 0 4 1 0 1 4 1
401 3 1 6 3 0 3 3 6
402 6 0 6 5 1 10 12 5
403 4 2 12 5 4 25 20 15
404 4 0 4 4 I 8 8 4
405 2 0 2 3 0 3 2 3
406 3 3 12 5 1 10 6 20
407 6 1 12 4 3 16 24 8
408 2 0 2 3 0 3 2 3
409 3 0 3 4 0 4 3 4
410 3 1 6 3 0 3 3 6
411 3 0 3 3 0 3 3 3
412 4 0 4 5 I 10 8 5
413 3 2 9 5 3 20 12 15
414 3 0 3 3 1 6 6 3

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



www.manaraa.com

123

T/E COMPLEXITY INDEX
DECISION FRAME 2

:S3SSS3SSsssssasssss::ssssmszssrsssssssss: :ssrsrs=;ssssssssss:sssssxssessssxszcssss
(1) (2) (3) (4) (51 (6) (7) (8) (91

[PART To Eo ToEo Tn En TnEn ToEn TnEo

415 3 0 3 3 I 6 6 3
416 4 2 12 4 0 4 4 12
417 6 0 6 5 0 5 6 5
418 5 0 5 3 1 6 10 3
419 4 0 4 4 0 4 4 4
420 3 1 6 2 0 2 3 4
421 5 2 15 4 1 8 10 12
422 5 2 15 6 1 12 10 18
423 5 2 15 5 1 10 10 15
424 3 2 9 5 0 5 3 15
425 4 1 8 3 0 3 4 6
426 3 4 15 4 0 4 3 20
427 5 0 5 4 0 4 5 4
428 5 2 15 4 0 4 5 12
429 4 7 32 5 2 15 . 12 40
430 6 0 6 6 0 6 6 6
431 2 0 2 3 0 3 2 3
432 3 1 6 5 0 5 3 10
433 3 1 6 3 1 6 6 6
434 3 0 3 2 0 2 3 2
435 4 0 4 4 0 4 4 4
436 4 3 16 2 2 6 12 8
437 2 0 2 3 0 3 2 3
438 5 2 15 4 0 4 5 12
439 3 0 3 2 0 2 3 2
440 2 1 4 6 1 12 4 12
501 12 6 84 6 1 12 24 42
502 2 0 2 2 0 2 2 2
503 5 1 10 3 2 9 15 6
504 5 0 5 3 0 3 5 3
505 4 0 4 3 0 3 4 3
506 3 0 3 3 0 3 3 3
507 5 0 5 5 0 5 5 5
508 3 0 3 2 0 2 3 2
509 2 1 4 2 I 4 4 4
510 2 1 4 2 0 2 2 4
511 3 1 6 4 0 4 3 8
512 3 0 3 4 1 8 6 4
513 3 0 3 2 0 2 3 2
514 4 0 4 3 0 3 4 3
515 2 0 2 2 0 2 2 2
516 5 7 40 5 3 20 20 40
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T/E COMPLEXITY INDEX
DECISION FRAME 2

(1) (2) (3) (4) (5) (6) (7) (8) (9)
PARTICIPANT To Eo ToEo Tn En TnEn ToEn TnEo

517 7 2 21 7 1 14 14 21
51B 4 0 4 6 0 6 4 6
519 3 0 3 5 3 20 12 5
520 5 4 25 4 1 8 10 20
521 3 0 3 3 1 6 6 3
522 3 0 3 5 0 5 3 5
523 7 0 7 4 1 8 14 4
524 6 1 12 5 1 10 12 10
525 4 0 4 4 1 8 B 4
526 4 1 8 3 0 3 4 6
527 5 1 10 6 2 18 15 12
525 5 0 5 5 0 5 5 5
529 5 1 10 3 0 3 5 6
530 5 1 10 5 1 10 10 10
531 5 1 10 7 1 14 10 14
532 3 0 3 2 0 2 3 2

SUMMATION 640 173 1553 478 89 813 1080 1119
SSXSSS M II II II It •1 x s s s c s s SCS3SS SXSS38 SSS3SS ZSS3SSS s s s a s s x
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T/E COMPLEXITT INDEX 
DECISION FRAHE 3

xxxxxxxxxE xxxsxxxx ixxxxcxxxxxx rsxxzxxxxxs rxxxxxxxxzxxxsxzzxsxsssxzxxxzxzrsxxxsxxE xxxsrzxxzxxxx

11) (2) (3) (4) (5) (6) (7) (8)
PARTICIPANT To Eo ToEo Tn En TnEn ToEn

101 2 1 4 1 0 1 2
102 4 2 12 2 1 4 8
103 3 1 6 1 0 1 3
104 3 0 3 I 1 2 6
105 4 2 12 2 2 6 12
106 2 1 4 2 0 2 2
107 2 2 6 1 0 1 2
108 4 0 4 2 1 4 8
10? 6 0 6 1 0 1 6
no 2 1 4 2 0 2 2
111 4 3 16 2 0 2 4
112 4 2 12 2 2 6 12
113 3 0 3 2 . 0 2 3
114 2 1 4 2 0 2 2
115 4 0 4 3 1 6 8
116 2 1 4 2 0 2 2
117 3 1 6 2 0 2 3
118 4 3 16 2 0 2 4
119 4 0 4 2 2 6 12
120 3 2 9 1 0 1 3
121 4 5 24 3 2 9 12
122 3 0 3 1 0 1 3
123 7 5 42 1 2 3 21
124 3 0 3 2 0 2 3
125 5 4 25 2 2 6 15
126 2 1 4 1 0 1 2
127 4 4 20 2 6 14 28
128 2 0 2 I 0 1 2
129 3 0 3 1 0 1 3
130 3 t 6 3 1 6 6
131 5 2 15 1 3 4 20
132 I 1 2 1 0 1 1
133 3 1 6 2 0 2 3
134 3 0 3 2 0 2 3
135 5 10 55 1 4 5 25
136 3 0 3 2 3 8 12
137 3 2 9 2 0 2 3
138 3 0 3 2 0 2 3
139 2 0 2 I 0 1 2
201 3 0 3 I 0 1 3
202 3 1 6 2 0 2 3
203 1 0 1 2 0 2 1

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



www.manaraa.com

126

T/E COHPLEXITY INDEX
DECISION FRAME 3

ssssssssssssssssssrsa sss SSSSSSSSS«S3SSBSSSXSSZS3SSSSS3SBSSSSSCSSSSSB

(1) (2) (31 (4) (5) (6) (7) (81
PARTICIPANT Tp Eo ToEo Tn En TnEn ToEn

204 2 3 8 2 2 6 6
205 3 0 3 1 1 2 6
206 2 0 2 2 1 4 4
207 1 1 2 3 0 3 1
206 3 0 3 2 0 2 3
209 3 0 3 I 0 1 3
210 3 0 3 1 6 7 21
211 3 1 6 7 0 7 3
212 4 1 8 1 0 1 4
213 3 0 3 2 0 2 3
214 3 0 3 2 3 B 12
215 4 0 4 1 0 1 4
216 3 1 6 1 2 6
217 5 0 5 4 0 4 5
216 4 0 4 4 1 8 6
219 7 5 42 3 1 6 14
220 3 7 24 4 2 12 9
221 6 0 6 1 0 1 6
222 3 0 3 2 0 2 3
223 4 I 8 2 0 2 4
224 3 1 6 2 0 2 3
225 3 0 3 2 0 2 3
226 4 1 8 2 0 2 4
227 4 1 B 2 0 2 4
226 3 1 6 0 1 3
229 3 0 3 2 0 2 3
230 3 2 9 2 0 2 3
231 2 1 4 1 1 2 4
401 3 2 9 2 0 2 3
402 4 0 4 4 0 4 4
403 2 3 8 2 0 2 2
404 2 1 4 4 0 4 2
405 2 1 4 0 1 2
406 1 2 3 2 1 4 2
407 1 3 4 2 1 4 2
408 2 0 2 2 0 2 2
409 3 1 6 3 0 3 3
410 1 1 2 1 0 I 1
411 2 2 6 3 0 3 2
412 2 0 2 2 0 2 2
413 2 0 2 2 1 4 4
414 2 0 2 2 0 2 2

(9)
TnEo
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T/E COHPLEXITY INDEX
DECISION FRAME 3

ui (2) (3)

IIIIIIIII! 
«

MIIIIII

(51
= r= = r= __r

(6)
ssssssss r:

(7)
:rs sss :ssssss

(B) (91
PARTICIPANT To Eo ToEo Tn En TnEn ToEn TnEo

415 2 0 2 2 0 2 2 2
416 2 3 8 2 2 6 6 8
417 4 0 4 3 0 3 4 3
418 4 0 4 2 0 2 4 2
419 3 0 3 3 0 3 3 3
420 1 0 1 2 0 2 1 2
421 3 1 6 4 3 16 12 8
422 1 12 13 3 3 12 4 39
423 3 3 12 3 1 6 6 12
424 3 2 9 3 0 3 3 9
425 2 0 2 3 0 3 2 3
426 3 3 12 2 2 6 9 8
427 4 0 4 3 0 3 4 3
428 2 0 2 2 0 2 2 2
429 3 5 18 2 1 4 6 12
430 3 0 3 2 0 2 3 2
431 3 0 3 2 0 2 3 2
432 2 0 2 3 1 6 4 3
433 2 0 2 2 0 2 2 2
434 3 1 6 2 0 2 3 4
435 2 0 2 2 1 4 4 2
436 3 2 9 6 1 12 6 18
437 5 1 10 2 0 2 5 4
438 3 1 6 2 0 2 3 4
439 : 2 0 2 2 0 2 2 2
440 I 0 1 I 0 1 I I
501 3 0 3 7 1 14 6 7
502 2 1 4 2 1 4 4 4
503 3 1 6 3 0 3 3 6
504 4 1 8 3 1 6 B 6
505 2 0 2 2 0 2 2 2
506 3 0 3 1 0 1 3 1
507 4 1 8 4 0 4 4 8
508 2 1 4 2 0 2 2 4
509 2 0 2 1 0 2 1
510 2 0 2 2 1 4 4 2
511 2 1 4 2 0 2 2 4
512 4 0 4 I 0 I 4 1
513 2 0 2 2 0 2 2 2
514 2 0 2 2 0 2 2 2
515 1 1 2 2 0 2 1 4
516 0 16 0 2 3 8 0 34
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T/E COMPLEXITY INDEX
DECISION FRAME 3

X X S S S S S S X S S S X S

(1)
S 2 2 S S S 3 S S 3

(2) (3)
S S S Z S 2 3 S S X S 3

(4)
IS S S X X S S X X

(5)
3 3 X 3 3 3 3 3 3 3 :

(6) (7)
: x x x x s x x x x s 3

(8)
PARTICIPANT To Eo ToEo Tn En TnEn ToEn
-------------------------- -------------- -------------- ----------------- — — -------------- -------------- ----------------

517 4 0 4 4 1 8 8
518 4 1 8 3 1 6 8
519 2 5 12 3 2 9 6
520 4 2 12 4 1 8 8
521 3 0 3 3 2 9 9
522 5 0 5 4 0 4 5
523 4 1 8 2 0 2 4
524 4 1 8 3 1 6 6
525 2 0 2 2 0 2 2
526 2 0 2 2 0 2 2
527 3 0 3 3 0 3 3
528 4 0 4 2 0 2 4
529 4 1 6 3 0 3 4
530 3 0 3 3 0 3 3
531 5 1 10 2 t. 2 5
532 2 1 4 1 1 2 4

------- ------- -------- ------- ------- ------- --------
SUMMATION 421 173 945 310 86 504 703

s s s s s s X XSXSX X X X S 3 X 3 3 S 3 S X X s s s s s s X S 3 X 3 3 x x s x s s s

SSSS3SSS

(9)
TnEo

18

703
BS2XZXS
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T/E COWLEXITY INDEX
DECISION FRftflE 4

(1) (2) (3) (4) (5) (6) (7i (8) (9)
PARTICIPANT To Eo ToEo Tn En TnEn ToEn TnEo

101 9 7 72 4 2 12 27 32
102 13 10 143 5 0 5 13 55
103 7 10 77 3 1 6 14 33
104 16 1 32 3 1 6 32 6
105 9 9 90 3 0 3 9 30
106 6 6 42 3 2 9 18 21
107 8 7 64 3 7 12 32 24
108 16 5 96 3 2 9 48 18
109 15 2 45 3 0 3 15 9
110 10 8 90 3 0 3 10 27
111 13 5 78 2 0 2 13 12
112 9 9 90 3 3 12 36 30
113 11 2 33 3 0 3 11 9
114 11 10 121 9 1 IB 22 99
115 12 6 84 3 3 12 21
116 6 1 12 3 s 3 6 6
117 16 1 32 3 0 3 16 6
118 9 11 108 4 1 8 18 48
119 9 1 18 3 0 3 9 6
120 7 5 42 6 0 6 7 36
121 16 12 208 1 0 1 16 13
122 20 7 160 2 1 4 40 16
123 15 7 120 4 1 8 30 32
124 18 4 90 4 0 4 18 20
125 9 9 90 2 4 10 45 20
126 8 2 24 3 2 9 24 9
127 11 12 143 2 4 10 55 26
128 10 3 40 3 0 3 10 12
129 8 7 64 3 1 6 16 24
130 12 10 132 4 2 12 36 44
131 17 10 1B7 4 3 16 68 44
132 8 6 56 3 0 3 B 21
133 9 10 99 3 0 3 9 33
134 13 3 52 3 0 3 13 12
135 3 21 66 7 5 42 18 154
136 9 5 54 1 0 I 9 6
137 9 7 72 3 2 9 27 24
13B 10 12 130 3 0 3 10 39
139 13 6 91 3 0 3 13 21
201 12 0 12 3 0 3 12 3
202 5 23 120 3 1 6 10 72
203 13 11 156 4 1 8 26 48
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T/E COMPLEXITY INDEX
DECISION FRAME 4

(1) (2) (3) (4) (51 (6) (7) (3) (91
PARTICIPANT To Eo ToEo Tn En TnEn ToEn TnEo

204 7 7 56 5 0 5 7 40
205 14 0 14 4 0 4 14 4
206 7 1 14 3 0 3 7 6
207 8 0 8 2 0 2 8 2
208 4 23 96 3 6 21 28 72
209 5 0 5 3 0 3 5 3
210 16 1 32 3 0 3 16 6
211 8 1 16 2 0 2 8 4
212 11 0 11 5 0 5 11 5
213 10 1 20 1 0 1 10 2
214 10 1 20 4 0 4 10 8
215 10 0 10 5 0 5 10 5
216 7 8 63 3 0 3 7 27
217 13 8 117 5 1 10 26 45
21S 14 3 56 4 0 4 14 16
219 9 13 126 2 4 10 45 28
220 13 8 117 3 0 3 13 27
221 7 1 14 7 0 7 7 14
222 6 11 72 •k

t 0 2 6 24
223 12 1 24 5 1 10 24 10
224 12 36 3 0 3 12 9
225 5 9 50 3 0 3 5 30
226 13 4 65 3 0 3 13 15
227 12 2 36 2 0 2 12 6
228 8 1 16 6 0 6 8 12
229 15 1 30 5 0 5 15 10
230 7 0 7 3 0 3 7 3
231 11 0 11 4 0 4 11 4
401 B 6 56 4 0 4 8 28
402 5 10 55 5 0 5 5 55
403 4 14 60 8 2 24 12 120
404 B 1 16 3 0 3 8 6
405 10 0 10 5 0 5 10 5
406 10 12 130 3 0 3 10 39
407 10 6 70 2 0 2 10 14
408 11 2 33 3 2 9 33 9
409 9 5 54 7 3 28 36 42
410 9 1 18 4 0 4 9 8
411 12 5 72 4 1 8 24 24
412 10 11 120 7 1 14 20 84
413 15 3 60 4 0 4 15 16
414 14 2 42 3 0 3 14 9
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T/E CORPLEXITY INDEX
DECISION FRAFIE 4

(1) (2) (3) (4) (5) (6) (7)
sssssrsssszssss

(8) (9)
PARTICIPANT To Eo ToEo Tn En TnEn ToEn Mo

415 12 0 12 3 0 3 12 3
416 9 10 99 4 0 4 9 44
417 11 10 121 6 0 6 11 66
418 15 5 90 3 0 3 15 18
419 16 1 32 4 I 8 32 8
420 13 4 65 5 0 5 13 25
421 7 B 63 5 0 5 7 45
422 7 19 140 5 0 5 7 100
423 14 8 126 6 0 6 14 54
424 5 9 50 5 1 10 10 50
425 9 1 IB 5 0 5 9 10
426 8 9 80 4 2 12 24 40
427 10 0 10 5 . 0 5 10 5
428 9 1 18 6 2 18 27 12
429 4 13 56 8 1 16 8 112
430 8 3 32 9 1 IB 16 36
431 15 3 60 2 0 2 15 8
432 10 5 60 4 0 4 10 24
433 9 0 9 2 0 2 9 2
434 8 1 16 4 0 4 8 8
435 9 1 18 4 0 4 9 8
436 6 11 72 5 4 25 30 60
437 13 5 78 3 2 9 39 IB
43B 6 8 54 5 0 5 6 45
439 9 1 18 4 2 12 27 8
440 8 10 88 5 0 5 8 55
501 7 10 77 4 0 4 7 44
502 7 1 14 2 0 2 7 4
503 13 7 104 2 0 2 13 16
504 7 16 119 7 2 21 21 119
505 8 0 8 3 0 3 6 3
506 9 2 27 4 0 4 9 12
507 8 6 56 5 0 5 8 35
508 8 2 24 3 0 3 6 9
509 7 0 7 2 0 2 7 2
510 6 0 6 4 0 4 6 4
511 14 0 14 5 0 5 14 5
512 11 0 11 2 0 2 11 2
513 8 0 8 3 0 3 8 3
514 8 1 16 3 0 3 8 6
515 9 0 9 2 0 2 9 2
516 11 10 121 7 0 7 11 77
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T/E COUPLE*ITT INDEX
DECISION FRftHE 4

(1) (2) (3) (4) (51 (6) (71 (8)
PARTICIPANT To Eo ToEo Tn En TnEn ToEn

517 12 8 108 4 0 4 12
518 8 5 48 3 0 3 8
519 6 23 144 7 7 56 48
520 5 14 75 6 0 6 5
521 4 7 32 3 1 6 8
522 9 0 9 4 0 4 9
523 6 8 54 7 0 7 6
524 9 6 63 4 0 4 9
525 7 0 7 4 0 4 7
526 10 0 10 4 0 4 10
527 10 1 20 6 0 6 10
528 9 0 9 0 9
529 15 3 60 0 2 15
530 16 11 192 3 0 3 16
531 10 6 70 5 0 5 10
532 5 0 5 3 0 3 5

SIMHATION 1401 781 8,485 551 90 943 2,131

(9!
TnEo

36
18

168
90
24
4

63
2B
4
4 

12
5 
B

36
35
3

3,862
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APPEND IX C 

WILCOXON TEST
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Foraula:

' (2N+1)
A * 0 ♦ z

■here:

alpha * a * .01

All Fraaes Coabined:

(N+l) (2N+1)
A ■ 0 ♦ :(.99)

A * 0 ♦ 2.326
/142Q42+1) (2*142+1?

A * 2196
3S8S

Decision Fraae 1:

/ i W r a S I T
A * 0 ♦ al.99) ------------------

^17(117+11117(117+1)(2x117+1)
A « 0 + 2.326

6

A * 1710.42
SSSSS3S
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KILCOION TEST CALCULATIONS
135

Decision Fr»»e 2:

A * 0 ♦ z(.99)

A * 0 ♦ 2.326

A * 1B6S.S2
SSS3SSS

'N (N+l) (2N+1) 

6

V ^

Decision Frue 3:

A « 0 + z(.W)

A * 0 + 2.326

A * 1754.27

N (N+lI (2N+1)

6

/ll?(U9+nl2xIl9+n 

6
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M1LCQXDH TEST CALCULATIONS

Decision Fraee 4:

( N (N+i) (2N+1)
A « 0 ♦ il.W)

6

/14U141+1) 12x141+1)
A « 0 + 2.326

6

A - 2260.3B
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NILCOION TEST
A ll FRAHES CORBINED

(1) (2) (3) (4)
Yi

(5) (6) (71
Xi

(8)
(Yi-Xi)

(9) (10)
Signed

PARTICIPANT To Eo ToEo Tn En TnEn Di Rank Rank

101 15 12 195 6 5 36 159 86 86
102 28 15 448 11 8 99 349 131 131
103 13 15 206 6 6 42 166 90 90
10* 25 1 50 5 2 15 35 31.5 31.5
105 21 12 273 7 5 42 231 107.5 107.5
106 13 10 143 7 2 21 122 69 69
107 19 16 323 6 5 36 287 121 121
108 28 7 224 8 7 64 160 87 87
109 27 4 135 7 2 21 114 65 65
110 19 11 228 7 2 21 207 102 102
111 24 16 408 6 0 6 402 137 137
112 23 19 460 7 ' 8 63 397 135 135
113 20 3 80 7 0 7 73 55 55
11* 17 13 236 13 1 26 212 104 10*
115 26 11 312 10 1 20 292 122 122
116 14 3 56 6 0 6 50 47 47
117 27 4 135 8 0 8 127 70 70
UB 19 19 380 8 2 24 356 133 133
119 20 2 60 6 2 IB 42 37.5 37.5
120 15 10 165 9 0 9 156 84 8*
121 31 19 620 7 3 28 592 142 142
122 31 10 341 7 2 21 320 126.5 126.5
123 30 17 5*0 7 8 63 477 140 140
12* 29 7 232 9 0 0* 223 105.5 105.5
125 23 13 322 7 9 70 252 113 113
126 15 4 75 6 3 24 51 49 49
127 21 21 462 6 17 108 35* 132 132
128 18 6 126 6 3 24 102 58 58
129 15 10 165 7 1 14 151 80 80
130 2* 15 38* 10 * 50 334 128.5 128.5
131 30 13 420 10 10 110 310 12* 124
132 14 10 15* 6 0 6 148 78 78
133 19 17 342 8 0 8 33* 128.5 128.5
134 22 3 68 7 0 7 81 56 56
135 11 38 429 11 17 198 231 107.5 107.5
136 17 7 136 7 3 28 108 63 63
137 22 17 396 7 7 56 3*0 130 130
136 20 13 280 7 0 7 273 118 118
139 24 6 168 6 0 6 162 88 88
201 25 0 25 7 0 7 18 15 15
202 17 25 442 7 1 14 428 138 138
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NILCOXON TEST 
ALL FRAMES COMBINED

gg»«s«s» g s s g sg g g » ssg ss g 3 sa ss » g s s » s s s s s g rr» » » « s » s s s s s » s s s s g s ie gc»gaxssss« »sa s s z » a s s s s « « g s «»»»»««s

(1) (2) 13) (4)
Yi

(5) (6) (7)
Xi

(B)
(Yi-Xi)

(9) (10)
Signed

PARTICIPANT To Eo ToEo Tn En TnEn Di Rtnk Rank

203 25 12 325 10 5 60 265 115 115
204 15 15 240 9 5 54 186 95 95
205 25 0 25 9 1 18 7 5.5 5.5
206 12 3 48 1 16 32 27 27
207 13 2 39 7 0 7 32 27 27
208 11 26 297 7 6 49 248 110.5 110.5
209 12 0 12 6 0 6 6 3 3
210 28 2 64 7 12 91 7 5.5 -5.5
211 16 2 48 11 0 11 37 34 34
212 23 4 115 0 8 107 62 62
213 20 1 40 5 0 5 35 31.5 31.5
214 19 4 95 5 4B 47 42 42
215 23 1 46 0 8 3S 35.5 35.5
216 15 10 165 6 4 30 135 72.5 72.5
217 27 10 297 11 1 22 275 119 119
21B 25 5 150 11 2 33 117 67.5 67.5
219 24 23 576 19 9 190 386 134 134
220 25 17 450 10 4 50 400 136 136
221 20 2 60 11 0 11 49 44.5 44.5
222 15 14 225 6 4 30 195 97 97
223 23 3 92 10 1 20 72 54 54
224 21 6 147 9 0 9 13B 74 74
225 14 10 154 0 8 146 75 75
226 27 7 216 6 0 6 210 103 103
227 21 6 147 5 5 30 117 67.5 67.5
22B 14 2 42 0 8 34 29.5 29.5
229 26 1 52 9 0 9 43 39 39
230 14 3 56 7 1 14 42 37.5 37.5
231 18 1 36 7 1 14 22 18 18
401 16 9 160 0 8 152 81 81
402 IB 10 198 11 1 22 176 93 93
403 12 19 240 11 6 77 163 89 89
404 16 2 48 1 16 32 27 27
405 15 2 45 9 0 9 36 33 33
406 15 IB 285 6 2 IB 267 116 116
407 IB 11 216 4 25 191 96 96
40B 17 2 51 6 4 30 21 16 16
409 17 7 136 13 4 65 71 53 53
410 16 3 64 6 2 18 46 41 41
411 19 8 171 8 2 24 147 76.5 76.5
412 20 13 280 15 4 75 205 101 101
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UlCOXON TEST
ALL FRAHES COBBIMED

(1) (2) (3) (4)
Ti

(5) (6) (71
Xi

(8)
(Yi-Xi)

(9) (10)
Signed

PARTICIPANT To Eo ToEo Tn En TnEn Di Rank Rank

413 22 5 132 9 4 45 87

1
3 

I 1

57
414 21 2 63 7 1 14 49 44.5 44.5
415 19 3 76 7 3 28 48 43 43
416 19 15 304 9 3 36 268 117 117
417 25 10 275 15 0 15 260 114 114
41S 25 6 175 7 2 21 154 82 82
419 26 1 52 9 1 18 34 29.5 29.5
420 IB 6 126 11 0 11 115 66 66
421 17 12 221 13 B 117 104 60.5 60.5
422 14 35 504 10 4 50 454 139 139
423 25 13 350 12 3 48 302 123 123
424 14 13 196 12 1 24 172 91.5 91.5
425 17 3 68 10 0 10 5B 51 51
426 17 16 289 8 4 40 249 112 112
427 21 0 21 13 4 65 44 40 -40
428 IB 3 72 12 3 48 24 22 22
429 13 26 351 13 8 117 234 109 109
430 19 3 76 13 3 52 24 22 22
431 22 4 110 6 0 6 104 60.5 60.5
432 18 6 162 10 2 30 132 71 71
433 16 1 32 6 2 IB 14 13.5 13.5
434 16 3 64 8 0 8 56 50 50
435 19 1 38 8 1 16 22 18 18
436 14 17 252 14 9 140 112 64 64
437 22 7 176 7 2 21 155 83 83
438 16 12 208 11 0 11 197 9B 98
439 16 1 32 13 2 39 7 5.5 -5.5
440 14 11 168 9 1 IS 150 79 79
501 24 17 432 16 6 112 320 126.5 126.5
502 13 2 39 8 1 16 23 20 20
503 23 10 253 10 2 30 223 105.5 105.5
504 18 17 324 15 7 120 204 100 100
505 16 0 16 9 2 27 11 10.5 -10.5
506 16 3 64 7 1 14 50 47 47
507 19 6 171 13 0 13 158 85 85
508 14 3 56 6 0 6 50 47 47
509 13 2 39 5 1 10 29 25 25
510 12 1 24 8 1 16 8 8 8
511 21 3 B4 9 1 18 66 52 52
512 19 0 19 4 1 B 11 10.5 10.5
513 15 2 45 7 0 7 38 35.5 35.5
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MILCOXON TEST
ALL FRAMES COMBINED

(1) (2) 13) (4) (5)
rsssrssss;

Co)

» II
— 

II a !!

(B)
3333S S S S S S K S 33S S S

(9) (10)

PARTICIPANT To Eo
Yi

ToEo Tn En
Xi

TnEn
(Yi-Xi)

Di Rank
Signed

Rank

514 15 1 30 6 0 6 24 22 22
515 14 1 2B 6 0 6 22 18 18
516 18 33 612 10 10 no 502 141 141
517 25 12 325 11 6 77 248 110.5 110.5

•  51fr 17 6 119 8 1 16 103 59 59
519 14 28 406 12 16 204 202 99 99
520 16 22 368 12 6 B4 284 120 120
521 12 8 108 10 7 80 28 24 24
522 20 0 20 13 0 13 7 5.5 5.5
523 22 9 220 12 3 48 172 91.5 91.5
524 22 8 198 9 6 63 135 72.5 72.5
525 15 0 15 B 1 16 1 1 -1
526 18 2 54 8 4 40 14 13.5 13.5
527 20 3 80 11 6 77 3 2 2
528 20 0 20 10 0 10 10 9 9
529 27 6 189 7 0 7 182 94 94
530 27 12 351 8 3 32 319 125 125
531 23 8 207 10 5 60 147 76.5 76.5
532 11 1 22 5 1 10 12 12 12

SUMMATION 2,743
SS3SSS

1,235 26,372
sssssss

1,232
333SSS

412 5,116
CSS333S

Nuaber of ranks (N) 142
ssssss

Su» of signed ranks (T) 10,028
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NILCOXDN TEST 
DECISION FRAME 1

SSSSSSSSSSS3SSS SSSSS3SSS3S33S S333 cssssssss:S5SS3SXZ33X33«3SSr

(1) (2) (3) (4) (5) (6) (7) (8) (9) (101
Yi Xi (Yi-Xi) Signed

PARTICIPANT To Eo ToEo Tn En TnEn Di Rank Rank

101 1 3 4 1 2 3 1 21 21
102 3 1 6 4 4 20 14 109.5 -109.5
103 1 1 2 2 4 10 8 99.5 -99.5
104 1 0 1 1 0 1 0
105 1 1 2 2 0 2 0
106 2 2 6 2 0 2 4 B0 80
107 1 1 2 2 2 6 4 80 -B0
108 2 2 6 3 4 15 9 102 -102
109 1 1 2 3 1 6 4 B0 -80
110 1 2 3 2 1 4 1 21 -21
111 1 1 2 2 0 2 0
112 1 1 2 2 2 6 4 80 -80
113 2 0 2 2 0 2 0
114 1 2 3 2 0 2 1 21 21
115 3 4 15 4 0 4 11 105.5 105.5
116 2 1 4 1 0 1 3 70 70
117 1 1 2 3 0 3 1 21 -21
118 1 3 4 2 0 2 2 53.5 53.5
119 2 0 2 1 0 1 1 21 21
120 1 1 2 2 0 2 0
121 2 0 2 3 0 3 1 21 -21
122 2 2 6 4 1 8 2 53.5 -53.5
123 2 1 4 2 2 6 2 53.5 -53.5
124 2 2 6 3 0 3 3 70 70
125 2 0 2 3 2 9 7 96.5 -96.5
126 2 1 4 2 1 4 0
127 1 1 2 2 4 10 8 99.5 -99.5
128 2 2 6 2 3 8 2 53.5 -53.5
129 1 3 4 3 0 3 1 21 21
130 4 1 8 3 I 6 2 53.5 53.5
131 3 1 6 5 4 25 19 113 -113
132 1 1 2 2 0 2 0
133 3 3 12 3 0 3 9 102 102
134 2 0 2 2 0 2 0
135 1 0 1 3 4 15 14 109.5 -109.5
136 1 2 3 4 0 4 1 21 -21
137 2 1 4 2 3 8 4 80 -80
138 2 1 4 2 0 2 2 53.5 53.5
139 3 0 3 2 0 2 1 21 21
201 6 0 6 3 0 3 3 70 70
202 4 1 8 2 0 2 6 92 92
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BILCOXON TEST
DECISION FRAME 1

SSSSSSSC3SS338CsssssssssssssssSS3SSSSSS8S8SCSSSS3Sssssssssssszssss*SS8S3S2SSSK s s s s s s s s n n n s

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Yi li (Yi-Xi) Signed

PARTICIPANT To Eo ToEo Tn En TnEn Di Rank Rank

203 2 0 2 4 4 20 18 112 -112
204 3 2 9 2 1 4 5 67,5 87.5
205 4 0 4 4 0 4 0
206 1 1 2 3 0 3 1 21 -21
207 1 0 1 2 0 2 1 21 -21
208 1 2 3 2 0 2 1 21 21
20? I 0 1 2 0 2 1 21 -21
210 3 1 6 3 0 3 3 70 70
211 1 0 1 0 2 1 21 -21
212 2 1 4 2 0 2 2 53.5 53.5
213 1 0 1 2 0 2 1 21 -21
214 1 0 1 2 1 4 70 -70
215 3 0 3 2 0 2 1 21 21
216 1 0 1 2 2 6 5 87.5 -87.5
217 I 1 2 2 0 2
218 2 1 4 3 0 3 1 21 21
219 2 6 14 4 70 64 117 -117
220 2 0 2 3 0 3 1 21 -21
221 2 0 2 3 0 3 1 21 -21
222 1 2 3 2 3 8 5 87.5 -87.5
223 1 1 2 3 0 3 1 21 -21
224 1 2 3 4 0 4 1 21 -21
225 2 1 4 3 0 3 1 21 21
226 2 0 2 1 0 1 1 21 21
227 1 0 1 1 4 5 4 80 -80
228 1 0 1 1 0 1 0
229 3 0 3 2 A 2 1 21 21
230 1 0 1 2 0 2 1 21 -21
231 I 0 1 2 0 2 1 21 -21
401 2 0 2 2 0 2
402 3 0 3 2 0 2 1 21 21
403 0 2 1 0 1 1 21 21
404 2 0 2 1 0 I 1 21 21
405 t 1 2 3 0 3 1 21 -21
406 1 1 2 t 0 1 1 21 21
407 1 1 2 1 0 1 1 21 21
408 2 0 2 I 2 3 1 21 -21
409 2 1 4 3 1 6 2 53.5 -53.5
410 3 0 3 1 2 3 0
411 2 1 4 1 1 2 2 53.5 53.5
412 4 2 12 6 2 IB 6 92 -92

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



www.manaraa.com

143

NILCOXON TEST
DECISION FRAHE 1

usssssssssssxsssxsssssxsrsss SSSS8SS3S3SSSSsssssS3SSSSXXXS8C3SSSSSsxsssssrsss S838S3SSSszssssss
(1) (2) (3) (4) (5) (6) (7) (B) (9) (10)

Yi Xi (Yi-Xi) Signed
PARTICIPANT To Eo ToEo Tn En TnEn Di Rink Rank

413 2 0 2 3 0 3 1 21 -21
414 2 0 2 2 0 2 0
415 2 3 2 2 6 2 53.5 53.5
416 4 0 4 3 1 6 2 53.5 -53.5
417 4 0 4 6 0 6 2 53.5 -53.5
41B 1 1 2 2 1 4 2 53.5 -53.5
419 3 0 3 2 0 2 1 21 21
420 1 1 2 4 0 4 2 53.5 I a cn

421 2 1 4 4 4 20 16 111 -in
422 1 2 3 2 0 2 1 21 21
423 3 0 3 3 1 6 3 70 -70
424 3 0 3 4 0 4 1 21 -21
425 2 1 4 2 0 2 2 53.5 53.5
426 3 0 3 2 0 2 1 21 21
427 2 0 2 5 4 25 23 115.5 -115.5
428 2 0 2 4 1 8 6 92 -92
429 2 1 4 3 4 15 11 105.5 -105.5
430 2 0 2 2 2 6 4 80 -80
431 2 1 4 2 0 2 2 53.5 53.5
432 3 2 9 3 1 6 3 70 70
433 2 0 2 2 1 4 2 53.5 -53.5
434 2 1 2 0 2 2 53.5 53.5
435 4 0 4 2 0 2 2 53.5 53.5
436 I 1 2 3 2 9 7 96.5 -96.5
437 2 1 4 2 0 2 2 53.5 53.5
438 2 1 4 4 0 4 0
439 2 0 2 7 0 7 5 87.5 -87.5
440 3 0 3 3 0 3 0
501 2 1 4 5 4 25 21 114 -114
502 2 0 2 4 0 4 2 53.5 -53.5
503 2 1 4 5 0 5 1 21 -21
504 2 0 2 5 4 25 23 115.5 -115.5
505 2 0 2 4 2 12 10 104 -104
506 1 1 2 2 1 4 2 53.5 -53.5
507 2 1 4 4 0 4 0
508 I 0 1 1 0 1 0
509 2 1 4 2 0 2 2 53.5 53.5
510 2 0 2 2 0 2 0
511 2 1 4 2 1 4 0
512 1 0 1 1 0 1 0
513 2 2 6 2 0 2 4 80 80
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H1L03XON TEST 
DECISION FRAHE I

ssssssssassssssssssssssBassxsxssxssssxssssscssassasassscsassssssssssssassssssxssssssssxsscssss
(1) (2) (3) (4)

Yi
(5)

PARTICIPANT To Eo ToEo Tn
------------ ------- ------- -------- ------

51* 1 0 1 1
SIS 2 0 2 2
516 2 0 2 1
517 2 2 6 3
518 I 0 1 2
51? 3 0 3 2
520 2 2 6 2
521 2 1 4 4
522 3 0 3 5
523 5 0 5 3
524 3 0 3 2
525 2 0 2 2
526 2 1 4 2
527 2 1 4 2
528 2 0 2 •»
52? 3 1 6 2
530 3 0 3 2
531 3 0 3 3
532 1 0 1 1

------- ------ -------- -------
SUHHATION 281 108 477 371

K S S 3 3 ssssxr S3S3S38 tsssac

(6) (7) (8) (9) (10)
li (Yi-Ki) Signed

En TnEn Di Rank Rank

0 1 0
0 2 0
4 5 3 70 -70
4 15 9 102 -102
0 2 1 21 -21
4 10 7 96.5 -96.5
4 10 4 80 -80
3 16 12 107.5 -107.5
0 5 2 53.5 -53.5
2 9 4 80 -80
4 10 7 96.5 -96.5

' 0 2 0
4 10 6 92 -92
4 10 6 92 -92
0 3 1 21 -21
0 2 4 80 80
2 6 3 70 -70
4 15 12 107.5 -107.5
0 1 0

147 824
csssss sssssa assacs

Nuaber of ranks IN) 117
SSSSSS

Su» of signed ranks (T) (2,867)
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NILCOION TEST 
DECISION FRANE 2

• * * * * ss*sss**«—**ssssss*5rsrsssssass*rrssssar*ssssss*asxsrsesssass*ss#ss#assstsssx**s*sscsaa****
(1) (21 (3) (4)

Yi
(5) (6) (7)

li
(B)

(Yi-Ii)
(9) (10)

Signed
PARTICIPANT To Eo ToEo Tn En TnEn Di Rank Rank

101 3 1 6 3 1 6 0
102
103

8
2

2
3

24
B

4
4

3
1

16
6

8
0

87.5 87.5

104 5 0 5 2 0 2 3 49 49
105 7 0 7 3 3 12 5 68.5. -68.5
106 3 1 6 3 0 3 3 49 49
107 6 56 3 0 3 53 121 121
10B 6 0 6 3 0 3 3 49 49
109
110

5
6

1
0

10
6

2
3

1
1

4
6

6
0

75 75

111 6 7 46 2 0 2 46 120 120
112 9 7 72 4 1 8 64 123 123
113 4 1 B 2 0 2 6 75 75
114 3 0 3 2 0 2 1 12.5 12.5
115 7 1 14 4 0 4 10 97 97
116 4 0 4 2 0 2 2 33 33
117 7 1 14 3 0 3 11 101.5 101.5
11B 5 2 15 3 1 6 9 93.5 93.5
119 5 1 10 3 0 3 7 81 81
120 4 2 12 3 0 3 9 93.5 93.5
121 9 2 27 2 1 4 23 119 119
122 6 1 12 3 0 3 9 93.5 93.5
123 4 30 3 3 12 18 115 115
124 6 1 12 3 0 3 9 93.5 93.5
125
126

7
3

0
0

7
3

2
3

1
0

4
3

3
0

49 49

127 5 4 25 3 3 12 13 106.5 106.5
12B 4 1 8 2 0 2 6 75 75
129 3 0 3 2 0 2 1 12.5 12.5
130 3 20 3 0 3 17 112.5 112.5
131 5 0 5 4 0 4 1 12.5 12.5
132 4 2 12 4 0 4 8 87.5 87.5
133 4 3 16 3 0 3 13 106.5 106.5
134 4 0 4 2 0 2 2 33 33
135 2 7 16 4 4 20 4 61 -61
136 4 0 4 2 0 2 2 33 33
137 7 64 2 2 6 56 122 122
13B 0 5 2 0 2 3 49 49
139 6 0 6 2 0 2 4 61 61
201 4 0 4 2 0 2 2 33 33
202 5 0 5 4 0 4 1 12.5 12.5
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NILCOXON TEST
DECISION FRAME 2

s n n a n t i R i K i n n n e i n n n n n i t i n i B i i i m a i n n n t i w i n i i n i n

(1) (2) (3) (4)
Yi

(5) (6) (7)
li

(B)
(Yi-Xi)

(9) (10)
Signed

:pant To Eo ToEo Tn En TnEn Di Rank Rank

203
204

9
3

1
3

16
12

5
4

0
2

5
12

13
0

106.5 106.5

205 4 0 4 2 0 2 2 33 33
206 2 1 4 2 0 2 2 33 33
207 3 1 6 1 0 1 5 68.5 68.5
208 3 1 6 7

V 0 3 3 49 49
209 3 0 3 1 0 1 2 33 33
210 6 0 6 I 6 7 1 12.5 -12.5
211 4 0 4 2 0 2 2 33 33
212 6 2 18 3 0 3 15 109 109
213 6 0 6 3 0 3 3 49 49
214 5 3 20 2 1 4 16 110 110
215 6 1 12 4 0 4 8 87.5 87.5
216 4 1 8 3 1 6 2 33 -33
217 8 1 16 5 0 5 11 101.5 101.5
218 5 1 10 2 1 4 6 75 75
219 6 3 24 5 0 5 19 116 116
220 7 2 21 5 2 15 6 75 75
221 5 1 10 3 0 3 7 81 81
222 5 1 10 1 1 2 8 87.5 B7.5
223 6 0 6 3 0 3 3 49 49
224 5 1 10 2 0 2 8 87.5 87.5
225 : 4 0 4 3 0 3 1 12.5 12.5
226 8 2 24 2 0 2 22 HB 118
227
228

4
2

3
0

16
2

3
2

1
0

6
2

10
0

97 97

229 5 0 5 3 0 3 2 33 33
230 3 1 6 6 1 12 6 75 -75
231 4 0 4 1 0 1 3 49 49
401 3 1 6 3 0 3 3 49 49
402 6 0 6 5 1 10 4 61 -61
403 4 2 12 5 4 25 13 106.5 -106.5
404 4 0 4 4 1 8 4 61 -61
405 2 0 2 3 0 3 I 12.5 -12.5
406 3 3 12 5 1 10 2 33 33
♦07 6 1 12 4 3 16 4 61 -61
408 2 0 2 3 0 3 1 12.5 -12.5
409 3 0 3 4 0 4 1 12.5 -12.5
410
411

*
V

3
1
0

6
3

3
3

0
0

3
3

3
0

49 49

412 4 0 4 5 I 10 6 75 -75
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NILCOXON TEST
DECISION FRftHE 2

rsszssssssszsassssssssxssrsssS S 5 S 2 S S S 3 s s = s x s = :ssssssrs rssrssssss
(I) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Yi Xi (Yi-Xi) Signed
PARTICIPANT To Eo ToEo Tn En TnEn Di Rank Rank

413 3 2 9 5 3 20 11 101.5 -101.5
414 3 0 3 3 1 6 3 49 -49
415 3 0 3 3 1 6 3 49 -49
416 4 2 12 4 0 4 8 87.5 B7.5
417 6 0 6 5 0 5 1 12.5 12.5
418 5 0 5 3 1 6 1 12.5 -12.5
419 4 0 4 4 0 4 0
420 3 1 6 2 0 2 4 61 61
421 5 2 15 4 1 8 7 81 81
422 5 2 15 6 1 12 3 49 49
423 5 2 15 5 1 10 5 68.5 68.5
424 3 2 9 5 0 5 4 61 61
425 4 1 8 3 0 3 5 68.5 68.5
426 3 4 15 4 0 4 11 101.5 101.5
427 5 0 5 4 0 4 1 12.5 12.5
428 5 2 15 4 0 4 11 101.5 101.5
429 4 7 32 5 2 15 17 112.5 112.5
430 6 0 6 6 0 6 0
431 2 0 2 3 0 3 I 12.5 -12.5
432 3 1 6 5 0 5 I 12.5 12.5
433 3 1 6 3 1 6 0
434 3 0 3 2 0 2 I 12.5 12.5
435 4 0 4 4 0 4 0
436 4 3 16 2 2 6 10 97 97
437 2 0 2 3 0 3 1 12.5 -12.5
438 5 2 15 4 0 4 11 101.5 101.5
439 3 0 3 2 0 2 1 12.5 12.5
440 2 1 4 6 1 12 8 87.5 -87.5
501 12 6 84 6 1 12 72 124 124
502 2 0 2 2 0 2 0
503 5 1 10 3 2 9 I 12.5 12.5
504 a 0 5 3 0 3 2 33 33
505 4 0 4 3 0 3 1 12.5 12.5
506 3 0 3 3 0 3 0
507 5 0 5 5 0 5 0
508 3 0 3 2 0 2 I 12.5 12.5
509 2 1 4 2 1 4 0
510 2 1 4 2 0 2 2 33 33
511 3 1 6 4 0 4 2 33 33
512 3 0 3 4 1 8 5 68.5 -68.5
513 3 0 3 2 0 2 I 12.5 12.5
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NIICOXON TEST
DECISION FRAME 2

B n m a a a n a c B i t a i i a n i i B m n s s K s i B a s a i s a B a i B s a B a s m n a B n a n :

(1) 12) (3) (4) (5) (6) (7) (8) (9) (10)
Yi Xi (Yi-Xi) Signed

PARTICIPANT To Eo ToEo Tn En TnEn Di Rank Rank

514 4 0 4 3 0 3 1 12.5 12.5
515 2 0 2 2 0 2 0
516 5 7 40 5 3 20 20 117 117
517 7 2 21 7 1 14 7 81 81
518 4 0 4 6 0 6 2 33 -33
519 3 0 3 5 3 20 17 112.5 -112.5
520 5 4 25 4 1 8 17 112.5 112.5
521 3 0 3 3 1 6 3 49 -49
522 3 0 3 5 0 5 2 33 -33
523 7 0 7 4 1 B 1 12.5 -12.5
524 6 1 12 5 I 10 2 33 33
525 4 0 4 4 1 8 4 61 -61
526 4 1 8 3 0 3 5 68.5 68.5
527 5 1 10 6 2 18 8 87.5 -87.5
528 5 5 5 0 5 0
529 5 1 10 3 0 3 7 81 81
530 5 10 5 1 10 0
531 5 1 10 7 1 14 4 61 -61
532 3 0 3 2 0 2 I 12.5 12.5

SUMMATION 640 173 1553 478 89 813

Nuaber of ranks (N) 124
sssacs

Sus of signed ranks (T) 4761
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HILCOXON TEST 
DECISION FRAME 3

s s c s B s s n fc N s s x s s B s s s c s s x s s s a s s s s s s s s s z s rs s s s s s s x s s s a s s s rs s s s s s s s s s s s s s s s s :

(1) (2) (3) (4) (5) (6) (7) (Bi (9) (10)

PARTICIPANT To Eo
Yi

ToEo Tn En
Xi

TnEn
(Yi-Xi)

Di Rank
Signed

Rank

101 2 1 4 1 0 1 3 60.5 60.5
102 4 2 12 2 1 4 B 104.5 104.5
103 3 1 6 1 0 1 5 B2.5 82.5
104 3 0 3 1 1 2 1 15 15
105 4 2 12 2 2 6 6 92.5 92.5
106 2 1 4 2 0 2 2 42.5 42.5
107 2 2 6 1 0 1 5 82.5 62.5
10B
109

4
6

0
0

4
6

2
1

1
0

4
1

0
5 82.5 82.5

110 2 1 4 2 0 2 2 42.5 42.5
111 4 3 16 2 0 2 14 113 113
112 4 2 12 2 2 6 6 92.5 92.5
113 3 0 3 2 0 2 1 15 15
114 2 1 4 2 0 2 2 42.5 42.5
115 4 0 4 3 1 6 2 42.5 -42.5
116 2 1 4 2 *V 2 2 42.5 42.5
117 3 1 6 2 0 2 4 72 72
118 4 3 16 2 0 2 14 113 113
119 4 0 4 2 2 6 2 42.5 -42.5
120 3 2 9 1 0 I 6 104.5 104.5
121 4 5 24 3 2 9 15 115 115
122 3 0 3 I 0 t 2 42.5 42.5
123 7 5 42 1 2 3 39 118 118
124 3 0 3 2 0 2 1 15 15
125 5 4 25 2 2 6 19 116 116
126 2 1 4 1 0 t 3 60.5 60.5
127 4 4 20 2 6 14 6 92.5 09 5
12B 2 0 2 t 0 1 1 15 15
129 3 0 3 1 0 1 2 42.5 42.5
130
131

3
5

1
2

6
15

3
1

1
3

6
4

0
11 109.5 109.5

132 1 1 i $ i i 15 15
133 3 1 6 2 0 2 4 72 72
134 3 0 3 2 0 2 I 15 15
135 5 10 55 1 4 5 50 119 119
136 3 0 3 2 3 B 5 B2.5 -B2.5
137 3 2 9 2 0 2 7 100.5 100.5
13B 3 0 3 2 0 2 1 15 15
139 2 0 2 1 0 1 1 15 15
201 3 0 3 1 0 I 2 42.5 42.5
202 3 1 6 2 0 2 4 72 72

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



www.manaraa.com

150

HILCOXON TEST 
DECISION FRAME 3

« t g = a a s = = i!gSg m g g ^ »!» g « ^ y ; ?» r ?T- « P - ^ - - .

(1) (2) (3) (4) (5) (6) <71 (8) (9) (10)
Yi li (Yi-Xi) Signed

PARTICIPANT To Eo ToEo Tn En TnEn Di Rant Rank

203 1 0 1 2 0 2 1 15 -15
204 2 3 B 2 2 6 2 42.5 42.5
205 3 0 3 1 1 2 1 15 15
206 2 0 2 2 1 4 2 42.5 -42.5
207 1 1 2 3 0 3 1 15 -15
20B 3 0 3 2 0 2 I 15 15
209 3 0 3 1 0 I 2 42.5 42.5
210 3 0 3 1 6 7 4 72 -72
211 3 1 6 7 0 7 1 15 -15
212 4 1 8 t 0 1 7 100.5 100.5
213 3 0 3 2 0 2 1 15 15
214 3 0 3 2 3 B 5 82.5 -82.5
215 4 0 4 1 0 1 3 60.5 60.5
216 3 1 6 I 1 2 4 72 72
217 5 0 5 4 0 4 1 15 15
216 4 0 4 4 1 8 4 72 -72
219 7 5 42 3 1 6 36 117 117
220 3 7 24 4 2 12 12 111 111
221 6 0 6 1 0 1 5 82.5 82.5
222 3 0 3 2 0 2 1 15 15
223 4 1 8 2 0 2 6 92.5 92.5
224 3 1 6 2 0 2 4 72 72
225 3 0 3 2 0 2 1 15 15
226 4 1 8 2 0 2 6 92.5 92.5
227 4 1 8 2 0 2 6 92.5 92.5
226 3 1 6 1 0 1 5 82.5 82.5
229 3 0 3 2 0 2 1 15 15
230 3 2 9 2 0 2 7 100.5 100.5
231 2 1 4 1 1 2 2 42.5 42.5
401 3 2 9 2 0 2 7 100.5 100.5
402 4 0 4 4 0 4
403 2 3 8 2 0 2 6 92.5 92.5
404 2 1 4 4 0 4 0
405 2 1 4 I 0 t 3 60.5 60.5
406 1 2 3 2 1 4 1 15 -15
407 1 3 4 2 1 4
408 2 0 2 2 0 2 0
409 3 1 6 3 0 3 3 60.5 60.5
410 1 1 2 1 0 1 1 15 15
411 2 2 6 3 0 3 3 60.5 60.5
412 2 0 2 2 0 2 0
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NILCOXON TEST
DECISION FRAME 3

(1) (2) (3) (4) (51 (6) (71 (61
ssssssssssss

(91 (101
Yi Xi (Yi-Xil Signed

PARTICIPANT To Eo ToEo Tn En TnEn Di Rank Rank

413 2 0 2 2 1 4 2 42.5 -42.5
414 2 0 2 2 0 2 0
415 2 0 2 2 0 2 0
416 2 3 2 2 6 2 42.5 42.5
417 4 0 4 3 0 3 1 15 15
41B 4 0 4 2 0 2 2 42.5 42.5
419 3 0 3 3 0 3 0
420 1 0 1 2 0 2 1 15 -15
421 3 1 6 4 3 16 10 108 -108
422 I 12 13 3 3 12 1 15 15
423 3 3 12 3 1 6 6 92.5 92.5
424 3 2 9 3 0 3 6 92.5 92.5
425 2 0 2 3 0 3 1 15 -15
426 3 3 12 2 2 6 6 92.5 92.5
427 4 0 4 3 0 3 1 15 15
428 2 0 2 2 0 2 0
429 3 5 18 2 1 4 14 113 113
430 3 0 3 2 0 2 1 15 15
431 3 0 3 2 0 2 1 15 15
432 2 0 2 3 1 6 4 72 -72
433 2 0 2 2 0 2 0
434 3 1 6 2 0 2 4 72 72
435 :2 0 2 2 1 4 2 42.5 -42.5
436 3 2 9 6 1 12 3 60.5 -60.5
437 5 1 10 2 0 2 8 104.5 104.5
438 3 1 6 2 0 2 4 72 72
439 2 0 2 2 0 2 0
440 1 0 1 I 0 1 0
501 3 0 3 7 1 14 11 109.5 -109.5
502 2 1 4 2 1 4 0
503 3 1 6 3 0 3 3 60.5 60.5
504 4 1 3 1 6 2 42.5 42.5
505 2 0 2 2 0 2 0
506 3 0 3 1 0 1 2 42.5 42.5
507 4 1 4 0 4 4 72 72
SOB 2 1 4 2 0 2 2 42.5 42.5
509 2 0 2 1 0 1 1 15 15
510 2 0 2 2 1 4 2 42.5 -42.5
511 2 1 4 2 0 2 2 42.5 42.5
512 4 0 4 1 0 I 3 60.5 60.5
513 2 0 2 2 0 2 0
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HILCOXON TEST
DECISION FRAME 3

:S 3 s s s s s s s s s s s 3 S 3 3 3 s s x s m 3 s s m * n 3 3 X s s B s n s s = s x s s s s n n s s c 3

(1) (2) 13) (4) (5) (6) (7) (8) 19) (10)
Yi Xi lYi-Xi) Signed

PARTICIPANT To Eo O£

Tn En TnEn Di Rank Rank

514 2 0 2 2 0 2 0
515 I 1 2 2 0 2 0
516 0 16 0 2 3 8 9 107 107

■ 517 4 0 4 4 1 8 4 72 -72
5iS 4 1 8 3 1 6 2 42.5 42.5
519 2 5 12 3 2 9 3 60.5 60.5
520 4 2 12 4 1 8 4 72 72
521 3 0 3 3 2 9 6 92.5 -92.5
522 5 0 5 4 0 4 1 15 15
523 4 1 8 2 0 2 6 92.5 92.5
524 4 1 8 3 1 6 2 42.5 42.5
525 2 0 2 2 0 2 0
526 2 0 2 2 0 2 0
527 3 0 3 3 0 3 0
528 4 0 4 2 0 2 2 42.5 42.5
529 4 1 8 3 0 3 5 82.5 82.5
530 3 0 3 3 0 3 0
531 5 1 10 2 0 2 8 104.5 104.5
532 2 1 4 1 1 2 2 42.5 42.5

SUMMATION 421 173 928 310 86 504
r==ss: srssss 3333333 333333 333333 ssssss 5333333

Nuiber of ranks (N) 119

Sua of signed ranks (T) 4B03
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MILCOXDN TEST 
DECISION FRAME 4

(1) (21 (3) (4) (5)
SSS3S— SXS 

(6)

11!i 
~

m

55S3S3S33S

(B)
xsssssssss:

(9)
SBS3SSCS

(10)

PANT To Eo
Yi

ToEo Tn En
li

TnEn
(Yi-Xi)

Di Rank
Signed

Rank

101 9 7 72 4 2 12 60 89 89
102 13 10 143 5 0 5 138 136 136
103 7 10 77 3 1 6 71 100 100
104 16 1 32 3 1 6 26 52 52
10S 9 ■9 90 3 0 3 87 110.5 110.5
106 6 6 42 3 2 9 33 57.5 57.5
107 8 7 64 3 3 12 52 77 77
108 16 5 96 3 2 9 87 110.5 110.5
109 15 2 45 3 0 3 42 66 66
110 10 8 90 3 0 3 87 110.5 110.5
111 13 5 78 2 0 2 76 103 103
112 9 9 90 3 3 12 78 104 104
113 11 2 33 3 0 3 30 56 56
114 11 10 121 9 1 IB 103 120 120
us 12 6 84 3 0 3 81 106 106
116 6 1 12 3 0 3 9 24 24
117 16 1 32 3 0 3 29 54.5 54.5
118 9 11 108 4 1 8 100 118 118
119 9 1 18 3 0 3 15 41.5 41.5
120 7 5 42 6 0 6 36 60.5 60.5
121 16 12 208 1 0 t 207 141 141
122 20 7 160 2 1 4 156 138 138
123 15 7 120 4 1 8 112 124 124
124 18 4 90 4 0 4 86 108 108
125 9 9 90 2 4 10 B0 105 105
126 8 2 24 3 2 9 15 41.5 41.5
127 11 12 143 2 4 10 133 134 134
128 10 3 40 3 0 3 37 62 62
129 8 7 64 3 1 6 58 84.5 84.5
130 12 10 132 4 2 12 120 130.5 130.5
131 17 10 187 4 3 16 171 139 139
132 8 6 56 3 0 3 53 79.5 79.5
133 9 10 99 3 0 3 96 116 116
134 13 3 52 3 0 3 49 71.5 71.5
135 3 21 66 7 5 42 24 48 48
136 9 5 54 1 0 1 53 79.5 79.5
137 9 7 72 3 2 9 63 92 92
138 10 12 130 3 0 3 127 132.5 132.5
139 13 6 91 3 0 3 88 113.5 113.5
201 12 0 12 3 0 3 9 24 24
202 5 23 120 3 1 6 114 126 126
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WLCOXON TEST 
DECISION FRANE 4

■ a s s s m s u s s is s a n s s B B n s s s s s s s s B a a H a n s n s s s n s a t t u n s a u s a n n n a a R s s x s s x n a s M n E s n u N
(1) (2) (3) (4)

Yi
(5) (6) (7)

Xi
(81

(Yi-Xi)
(9) (10)

Signed
PARTICIPANT To Eo ToEo Tn En TnEn Di Rank Rank

203 13 11 156 4 1 8 148 137 137
204 7 7 56 5 0 5 51 74.5 74.5
205 14 0 14 4 0 4 10 27.5 27.5
206 7 1 14 3 0 3 11 29 29
207 8 0 8 2 0 2 6 15.5 15.5
208 4 23 96 3 6 21 75 102 102
209 5 0 5 3 0 3 2 2 2
210 16 1 32 3 0 3 29 54.5 54.5
211 8 1 16 2 0 2 14 37.5 37.5
212 11 0 11 5 0 5 6 15.5 15.5
213 10 1 20 1 0 1 19 44 44
214 10 1 20 4 0 4 16 43 43
215 10 0 10 5 0 5 5 10 10
216 7 8 63 3 0 3 60 89 89
217 13 8 117 5 1 10 107 123 123
218 14 3 56 4 0 4 52 77 77
219 9 13 126 2 4 10 116 129 129
220 13 8 117 3 0 3 114 126 126
221 7 1 14 7 0 7 7 19.5 19.5
222 6 11 72 2 0 2 70 99 99
223 12 1 24 5 1 10 14 37.5 37.5
224 12 2 36 3 0 3 33 57.5 57.5
225 5 9 50 3 0 3 47 69 69
226 13 4 65 3 0 3 62 91 91
227 12 2 36 2 0 2 34 59 59
228 8 1 16 6 0 6 10 27.5 27.5
229 15 1 30 5 0 5 25 50 50
230 7 0 7 3 0 3 4 5.5 5.5
231 11 0 11 4 0 4 7 19.5 19.5
401 B 6 56 4 0 4 52 77 77
402 5 10 55 5 0 5 50 73 73
403 4 14 60 8 2 24 36 60.5 60.5
404 8 1 16 3 0 3 13 33 33
405 10 0 10 5 0 5 5 10 10
406 10 12 130 3 0 3 127 132.5 132.5
407 10 6 70 2 0 2 68 95.5 95.5
408 11 2 33 3 2 9 24 48 48
409 9 5 54 7 3 28 26 52 52
410 9 1 IB 4 0 4 14 37.5 37.5
411 12 5 72 4 1 8 64 93 93
412 10 11 120 7 1 14 106 122 122
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WLCOXQN TEST 
DECISION FRAME 4

sssxsssssssssss:ssssssssissssss:sscsssssscssss:sstass:sssssss:sssssscssssrs=sssss=sss«ssss«xsxsszcs
tn (2) (3) (4) (5) (6) (71 (8) (?) (10)

PARTICIPANT To Eo
Yi

ToEo Tn En
Xi

TnEn
(Yi-Xi)

Di Rank
Signed

Rank

413 15 3 60 4 0 4 56 81.5 81.5
414 14 2 42 3 0 3 3? 63 63
415 12 0 12 3 0 3 ? 24 24
416 ? 10 ?? 4 0 4 95 115 115
417 11 10 121 6 0 6 115 128 128
41B 15 5 ?0 3 0 3 87 110.5 110.5
41? 16 1 32 4 I 8 24 4B 46
420 13 4 65 5 0 5 60 B? 8?
421 7 B 63 5 0 5 56 64.5 84.5
422 7 1? 140 5 0 5 135 .135 135
423 14 B 126 6 . 0 6 120 130.5 130.5
424 5 ? 50 5 1 10 40 64.5 64.5
425 ? 1 IB 5 0 5 13 33 33
426 B ? 80 4 2 12 6B 95.5 95.5
427 10 0 10 5 0 5 5 10 10
426
42?

?
4

1
13

IB
56

6
B

2
1

IB
16

0
40 64.5 64.5

430 8 3 32 ? 1 IB 14 37.5 37.5
431 15 3 60 2 0 2 5B S4.S 84.5
432 10 5 60 4 0 4 56 81.5 81.5
433 ? 0 ? 2 0 2 7 19.5 19.5
434 B 1 16 4 0 4 12 30.5 30.5
435 ? 1 18 4 0 4 14 37.5 37.5
436 6 11 72 5 4 25 47 69 6?
437 13 5 78 3 2 ? 6? 97.5 97.5
43B 6 6 54 5 0 5 4? 71.5 71.5
43? ? 1 18 4 2 12 6 15.5 15.5
440 B 10 8B 5 0 5 B3 107 107
501 7 10 77 4 0 4 73 101 101
502 7 1 14 2 0 2 12 30.5 30.5
503 13 7 104 2 0 2 102 119 119
504 7 16 11? 7 2 21 ?B 117 117
505 S 0 S 3 0 3 5 10 10
506 ? 2 27 4 0 4 23 46 46
507 B 6 56 5 0 5 51 74.5 74.5
508 8 2 24 3 0 3 21 45 45
50? 7 0 7 2 0 2 5 10 10
510 6 0 6 4 0 4 2 2 2
511 14 0 14 5 0 5 ? 24 24
512 11 0 11 2 0 2 ? 24 24
513 B 0 B 3 0 3 5 10 10
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HILCOXON TEST
DECISION FRANE 4

snsssssssssss sssszssssssssssssxsssssszssssssssssssssssssssSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSZSSSS

(i> (2) (3) (4)
Yi

(5) (0) (7)
Xi

(8)
(Yi-Xi)

(9) (10)
Signed

PARTICIPANT To Eo ToEo Tn En TnEn Di Rink Rink

514 8 1 10 3 0 3 13 33 33
515 9 0 9 2 0 2 7 19.5 19.5
510 11 10 121 7 0 7 114 120 120
517 12 8 108 4 0 4 404 121 121
51B B 5 4B 3 0 3 45 07 07
519 6 23 144 7 7 50 88 113.5 113.5
520 5 14 75 0 0 0 » 97.5 97.5
521 4 7 32 3 1 0 20 52 52
522 9 0 9 4 0 4 5 10 10
523 6 8 54 7 0 7 47 09 09
524 9 0 03 4 0 4 59 87 87
525 7 0 7 4 0 4 3 4 4
526 10 0 10 4 0 4 6 15.5 15.5
527 10 1 20 0 0 0 14 37.5 37.5
528 9 0 9 5 0 5 4 5.5 5.5
529 15 3 00 2 0 2 58 84.5 84.5
530 10 11 192 3 0 3 189 140 140
531 10 0 70 5 0 5 05 94 94
532

SUHHATI0N

5

1401
SSSSSS

0

7BI
ssssss

5

8,485
SSSSSSS

3

551
SSSSSS

0

90
SSSSSS

3

943
SSSSSS

2

SSSSSSS

2 2

Nuiber of rinks (N) 141
SSSSSS

Sui of signed ranks (T) 10,011
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