
YEAR-END BOND MAHKFT' SEASONALITY 

by 

RICHARD JOHN BAUER, JR., 6.S., M.S., M.S 

A DISSERTATION 

IN 

BUSINESS ADMINISTRATION 

Subaitted to the Graduate Faculty 
of Texas Tech University in 
Partial Fulfillaent of 
the Requirenents for 

the Degree of 

DOCTOR OF BUSINESS ADMINISTRATION 

Approved 

August, 1985 



^ ^ - t ' ^ , ACKNOWLEDGEMENTS 

I r 

'h 
I am deeply indebted to my committee: Dr. David E. 

Upton, Dr. R. Charles Moyer, Dr. Scott E. Hein, and Dr. 

Peter Westfall. I also thank Dr. W. J. Conover and Dr. 

Mary Sue Qately for their coaaents and suggestions. To 

Dr. Richard Peterson, I would like to express my 

appreciation for first pointing me towards the topic of my 

dissertation. Thanks also go to Dr. Scott MacDonald for 

aany hours of helpful consultation and suggestions. 

Finally, I thank ay family. My wife, Sharon, has 

been a constant source of support, understanding, and 

patience. My daughters, Aay and Mary, deserve special 

thanks as a continual source of inspiration and joy. 

11 



TABLE OF CONTENTS 

ACKNOWLDEGEMENTS ii 

LIST OF TABLES vi 

Chapter 

I. INTRODUCTION AND PURPOSE OF THE RESEARCH 1 

Introduction 1 

Background—Market Efficiency 3 

Research Objectives 6 

Organization of the Dissertation 6 

II. THE TAX ENVIRONMENT 8 

General Background 8 

Interest Incoae 9 

Premium and Discount Bonds 10 

Treatment of Gains and Losses 11 

Additional Tax Considerations 16 

III. LITERATURE REVIEW 18 

Stock Market Seasonality 18 

Market Equilibriua and Optiaal 

Trading Strategies 40 

Tax-Related Literature 45 

Bond-Related Literature 48 

Suaaary and Conclusions 54 

IV. THEORY 58 

Capital Market Seasonality 58 

Tests for Seasonality 59 

111 



Turn-of-the-Year Returns— 
A Siaple Model 63 

Turn-of-the-Year Returns— 
A Cross-Sectional 
Tiae-Seriea Model 66 

Turn-of-the-Year Returns 

and Clientele Effects 74 

Additional Considerations 77 

V. EMPIRICAL RESULTS OF BOND INDEX TESTS 82 

Data 82 
Noraality Results 83 

Tests for Change in Variance 
Over the Whole Saaple Period 87 

Mean and Variance Test Results 
for the Whole Saaple Period 89 

Mean and Variance Test Results 

for the Subperiods 92 

Results of Coaparisons of Means 95 

Suaaary , 101 

VI. EMPIRICAL RESULTS OF INDIVIDUAL BOND TESTS ... 102 

Data 102 

Saaple 1 (Large Saaple) Results 108 

Saaple 2 (PTS Saaple) Results 114 

Saaple 3 (Treasury Issues) Results 119 

Suaaary 124 

VII. CONCLUSION 125 

Conclusions and Significance 125 

Liaitations of the Research 128 

Directions for Further Research 129 

iv 



ENDNOTES 131 

REFERENCES 136 



LIST OF TABLES 

1. Tax Treataent of Capital Gains and Losses 

2. Tax Environaent 1972-83 

9. 

10. 

11. 

12. 

13. 

1 4 . 

15 . 

1 6 . 

17 . 

18 . 

19 . 

2 0 . 

2 1 . 

2 2 . 

2 3 . 

3. Yield Changes vs. Price Changes 

4. Bond Index Descriptions 

5. Bond Index Inforaation 

6. Noraality Test Results 

7. Variance Test Results for Subperiods 

8. Index Test Results for Whole Period 

Index Test Results for Pre-1966 Subperiod 

Index Test Results for Post-1965 Subperiod 

Monthly Mean Return Rankings—Pre-1966 Subperiod 

Monthly Mean Return Rankings—Post-1965 
Subperiod 

Contrast Results When Equality of Means is 
Rejected 

Data Summary for Saaple 1 

12 

15 

61 

84 

85 

86 

90 

91 

93 

94 

96 

97 

100 

105 

Data Suaaary for Saaple 2 106 

Data Suaaary for Saaple 3 107 

Regression Results for Model 1—Saaple 1 109 

Regression Results for Model 2—Saaple 1 110 

Regression Results for Model 3—Saaple 1 113 

Regression Results for Model 1—Saaple 2 115 

Regression Results for Model 2—Saaple 2 117 

Regression Results for Model 3—Saaple 2 118 

Regression Results for Model 1—Saaple 3 120 

VI 



24. Regression Results for Model 2—Sample 3 121 

25. Regression Results for Model 3—Sample 3 122 

Vll 



CHARTER I 

INTRODUCTION AND PURPOSE OF THE RESEARCH 

Introduction 

Capital market seasonality has been studied for aany 

years. Wachtel [68] cites research on stock aarket 

seasonality dating back to 1919. Writing in 1942, Wachtel 

concludes by saying: **The writer believes that the 

findings of this brief study have barely scratched the 

surface of a little-explored subject: seasonal aovements 

in security prices.** 

Later published studies appeared infrequently in the 

academic literature. In the 1970's, research into stock 

aarket seasonality intensified. Soae of these later 

studies have referred to **capital aarket** seasonality. 

However, these studies have focused alaost entirely on 

stock aarket seasonality. 

The recent studies all report evidence of stock aar

ket seasonality. January returns, either raw or risk-

adjusted, are unusually high. The **January*' effect has 

also been linked to the "saall firn** effect; saall firas 

tend to earn abnoraal returns. Tinic and West [65] aake 

an additional claia: January is the only aonth having a 



positive risk preaium. This argument has far-reaching 

implications: modern finance is based on the idea of a 

risk-return trade-off. It is strongly counterintuitive to 

say that one is only rewarded for bearing systematic risk 

during a certain time of the year. 

There is still disagreeaent about the cause of this 

seasonality. The explanation receiving the aost attention 

concerns tax-induced trading. This explanation suggests 

that aany investors engage in year-end selling of stocks 

with depressed prices to establish tax losses. Possibly, 

investors do this in nuabers sufficient to produce a year-

end seasonal fluctuation. Stocks that appear to be likely 

tax-loss selling candidates would then be expected to 

experience abnoraal positive returns at the first of the 

year, as prices rebound after the extra selling pressure 

IS gone. 

Investors have received advice about tax-loss selling 

for aany years. Magazine and newspaper articles in Novem

ber and December regularly offer advice concerning year-

end portfolio adjustaents for tax reduction.^ The question 

is whether this has an aggregate net influence on returns. 

This dissertation will extend the inquiry into 

capital aarket seasonality by exaaining seasonality in the 

bond aarket. It seeas reasonable to expect the saae 

patterns to appear in the bond aarket. Bonds that have 

experienced large price declines should be as good as 



stocks for tax-loss realization purposes. Moreover, year-

end tax swaps are a common feature of bond portfolio 

management strategies [22,44,46,48,49, 51, 54]. 

This dissertation first tests for the presence of 

seasonality using bond market indexes. Tests on individual 

bonds examine the possibility of a tax-induced **January** 

effect in the bond aarket. The testing procedures will 

parallel tests perforaed in stock aarket seasonality 

studies. 

The presence of seasonality would have iaportant 

iaplications for aarket efficiency. The following dis

cussion briefly presents some background concerning market 

efficiency research. 

Background—Market Efficiency 

The idea of efficient capital markets is related to 

the definition and value of information.^ Investors re

ceive information about their investment alternatives in 

many ways. For example, an investor may read a newspaper 

article describing technological breakthroughs in the 

computer industry. If the investor acts (buys or sells) 

on this inforaation, then the inforaation is said to have 

value. Prices would then adjust based on the receipt of 

the inforaation. 

If existing prices are the saae as they would be if 

all relevant inforaation were available to investors, then 



capital aarkets are said to be efficient. Fame [23] has 

helped operationalize the concept of market efficiency by 

clarification of **relevant information.** Three classifi

cations of market efficiency are used: weak-form, semi-

strong form, and strong form. 

The market is considered weak-form efficient if 

investors are unable to earn excess returns based on the 

knowledge of historical prices or returns. If investors 

cannot earn excess returns based on any publicly available 

information, then the market is semi-strong efficient. 

Finally, the market is considered stong form efficient if 

investors are unable to earn excess returns based on any 

information they have, whether publicly available or not. 

A major problem in determining efficiency is the 

deteraination of **exce8s** returns. If realized returns 

are, on average, greater than expected returns, then 

**excess'* or **abnoraal** returns are being earned. Expected 

returns are impossible to aeasure, so the return expecta

tion aust be aodeled through the use of the CAPM or soae 

other aodel. This aeans that aarket efficiency tests 

becoae joint tests. They jointly test efficiency and the 

aodel being used for asset price deteraination. 

The results of strong fora efficiency tests [29, 39] 

indicate that insider stock trading is profitable; the 

stock aarket is not strong fora efficient. Tests of seai-

strong efficiency indicate the aarket reacts very quickly 



to new inforaation. Seai-strong efficiency tests have 

analyzed, among other things, the effect of accounting 

information [3, 36], block trades [42, 60], and stock 

splits [25]. The bulk of the evidence indicates the stock 

market is semi-strong efficient. Weak-form tests that 

have examined filter rules [2, 24] support the conclusion 

of weak-form efficiency. However, evidence concerning the 

weekend effect [30] and year-end effect (to be discussed 

in Chapter III) has questioned weak-form efficiency. 

In the bond market, efficiency tests are complicated 

by the lack of a generally accepted method of modeling 

expected returns. Theoretically, the CAPM is applicable 

to bond returns, but the practical application [1] has 

proved difficult. 

Seasonality relates to weak-form efficiency, since 

seasonality concerns historical price patterns. To fully 

demonstrate weak-fora efficiency, after-tax returns and 

aarket frictions would need to be considered. The 

presence of transactions costs, for exaaple, could allow 

the persistence of aild seasonality. Another possibility 

is that seasonal return differences might be caused by 

seasonal risk differences. 

In this study, seasonality is investigated, with 

iaplications for weak-form efficiency. Market efficiency 

will not be directly tested, but the results do permit 

soae inforaal conclusions. 



Research Objectives 

This study atteapts to answer the following basic 

questions: 

!• Do bond returns exhibit seasonal variation 

throughout the year? Additionally, does the variability 

of returns change over the year? 

2. If returns do fluctuate seasonally in a particular 

pattern, is January unusual? Is there a January effect in 

the bond aarket? 

3. If there is a January effect, could it be related 

to tax-induced trading at year-end? Do bonds with severe

ly depressed prices tend to have higher turn-of-the-year 

returns? 

Organization of the Dissertation 

The dissertation is organized along the following 

lines. Chapter II provides background about the tax envi

ronaent, since so auch of the seasonality investigation 

revolves around tax considerations. In Chapter III, 

previous literature is reviewed and suaaarized. The 

theory behind the extension of this research into the bond 

aarket is presented in Chapter IV. The research proceeds 

along two aajor avenues: the investigation of bond indexes 

and individual bonds. The aethodology and results of 

tests conducted on bond indexes are presented in Chapter 

V. The aethodology and results for individual bond tests 



are described in Chapter VI. Conclusions, significance, 

liaitations of the research, and future research direc

tions are discussed in Chapter VII. 



CHAPTER II 

THE TAX ENVIRONMENT 

General Background 

The purpose of this chapter is to provide soae basic 

background about the tax treataent of bond returns. This 

is relevant to the dissertation, since several researchers 

have tried to link year-end seasonality to tax considera

tions. Many of the articles reviewed in Chapter III 

require a basic understanding of the tax environaent. In 

addition, soae of the limitations of this study concern 

changes in tax laws over the period studied. However, 

since the tax code is complex and aany special considera

tions are not aaterial, the discussion is siaplified 

wherever possible. The aajor focus is on the tax treat

aent for individuals, although the tax treataent for cor

porations is also discussed.^ 

The returns froa bonds coae in three foras: coupon 

interest, reinvestaent interest, and capital gains. In 

general, coupon interest and reinvestaent interest incoae 

will be taxed at ordinary rates, while capital gains are 

taxed at a aore favorable rate. 

Taxpayers can be classified either as dealers, tra-

8 
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ders, or investors. Dealers hold inventories of securi

ties, and are in the business of regularly buying and 

reselling securities to others. Traders, like investors, 

transact for their own account, but on a frequent basis. 

Traders and investors, unlike dealers, are allowed to 

realize capital gains and losses. 

Interest Incoae 

For aost bonds, coupon interest is included in the 

taxpayer's gross incoae. Since capital gains are usually 

taxed at a aore favorable rate, investors in high aarginal 

tax brackets will probably prefer a higher percentage of 

their return as a capital gain. So, to soae extent, 

coupon incoae is "disliked.** The higher the investor's 

aarginal rate, the larger the tax bite on coupon interest. 

These considerations will be part of the regression aodel 

developed in Chapter IV. 

The incoae derived froa certain securities aay be 

excluded froa either Federal incoae tax or state and local 

incoae taxes. The coupon interest from municipal bonds, 

for exaaple, is exempt froa Federal incoae taxes. In a 

reciprocal fashion, the interest on debt of the Federal 

governaent is exeapt froa state and local taxes. The 

logic behind this is that states cannot interfere with 

the financing of the U.S. governaent, and vice versa. The 

special tax treataent of aunicipal bonds has iaplications 
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for seasonality, which are discussed in Chapter IV. 

Since coupon interest is usually paid only semi

annually, the seller will lose accrued interest if a bond 

is sold between coupon payaents. Therefore, the buyer 

noraally pays the seller accrued interest. Exceptions do 

occur, such as when a bond is in default. Most published 

bond prices do not include the aaount of accrued interest. 

Premium and Discount Bonds 

A bond is said to be purchased at a premium when the 

buyer pays more for the bond than its redemption value at 

maturity. For premium bonds, the taxpayer can elect to 

amortize the premium over the remaining life of the bond 

instead of taking the premium as a loss at maturity. From 

present value considerations, this is usually advanta

geous. For tax-exempt bonds, the premium must be amor

tized. Amortization of bond preaiuas has some special 

implications for bond trading strategies. This is dis

cussed in Chapter III. 

Discount bonds are purchased for a price less than 

the redemption value. Bonds issued at a discount are 

called original-issue discount bonds. For original-issue 

discount bonds, the discount aust be aaortized and added 

to gross incoae. For discount bonds that are not 

original-issue discount bonds, the purchase price is sub

tracted froa the redeaption value and the difference is 
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treated as a capital gain. 

Treatment of Gains and Losses 

Capital gains and losses are not taxed until they are 

realized. Capital gains (and losses) may be classified as 

either long- or short-term, depending on how long the 

asset has been held. Currently, the holding period re

quired for long-term status is six months.< The choice of 

when to realize a gain or loss is an important benefit to 

the investor, as will be described in Chapter III. 

The tax treataent for individuals will be discussed 

first. Losses can be used as deductions against ordinary 

income, but there are differences between how long-term 

and short-term losses are treated. Capital losses aay be 

used to offset ordinary income up to a maximum of $3,000 

per tax year.^ Unused capital losses can be carried for

ward indefinitely. 

There are six different cases to consider concerning 

losses. Table 1 auaaarizes the different cases for tax 

treataent of gains and losses. Let Xs represent net 

short-tera capital gains, and Xi represent net long-tera 

capital gains. Positive values of Xs or Xi aean gains, and 

negative values aean losses. Net **gains'* are calculated 

by subtracting total losses froa total gains. 

In the first case, there are net long-tera gains and 

net short-tera gains. The short-tera gain is taxed aa 
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TABLE 1 

TAX TREATMENT OF CAPITAL GAINS AND LOSSES 

Case Conditions Tax Treataent 

X 8 > 0 

Xi >0 

X 8 < 0 

Xi <0 

X B < 0 

Xi >0 

X» - taxed as ordinary incoae 

Xi - taxed at 40* of ordinary 
incoae rate 

* X» - deducted froa ordinary 
incoae 

• Xi - 50* deducted from 
ordinary income 

Xs + Xi < 0 * X. + Xi - taxed as short ten 
loss 

Xs<0 

Xi >0 

X« -»• Xi > 0 XB + Xi - taxed as long term gain 

X8>0 

Xi <0 

XB + Xi < 0 • XB + Xi - taxed as long term loss 

XB>0 

Xi <0 

XB -*- Xi > 0 Xs -*- Xi - taxed as short term gain 

XB = net short term capital gains 
Xi = net long term capital gains 

* Subject to $3,000 per year maximum deduction 
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ordinary income (taxed at investor's marginal rate). The 

long-term gain is taxed at 40X of the investor's ordinary 

income rate. Since the highest marginal rate for in

dividuals is currently 50*, the highest rate on long-term 

gains is currently 20%.® 

In the second case, there are net long-term losses 

and net short-term losses. The short-term loss is de

ducted from ordinary income. However, only 50* of the 

long-term loss is deducted from ordinary income. Total 

capital loss deductions, both long- and short-term, are 

subject to the $3,000 per year aaxiaua. 

The four reaaining cases involve losses of one type, 

and gains of another. Net short-tera losses offset net 

long-tera gains on a one-for-one dollar basis. The re

sulting tax treataent after netting out all gains and 

losses can be seen on Table 1. In case 3, short-tera 

losses outweigh long-tera gains, so they are netted out 

and the net is treated as a short-tera loss. Case 4 also 

involves short-tera losses and long-tera gains, but since 

the long-tera gain predoainates the net sua is taxed as a 

long-tera gain. Cases 5 and 6 both involve short-tera 

gains and long-tera losses. In case 5, the loss outweighs 

the gain and the net value is taxed as a long-tera loss. 

Case 6 is taxed as a short-tera gain, since the gain 

predoainates. 

The treataent of capital gains and losses has changed 
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over the years. Tax law changes over the 1972-83 period 

are particularly relevant to eapirical tests in this 

study. These changes are summarized in Table 2. There 

are three distinct tax regimes during this period, with 

1977 being a transition year between the first and second 

regime. 

The treatment of capital gains and losses for cor

porations differs in certain respects. Net capital gains 

and losses are determined in the same manner as for in

dividuals. Net capital losses are not deductible, but 

within limits can be either carried back or carried for

ward. Net short-term gains are taxed as ordinary income. 

Net long-term gains are taxed either as ordinary income, 

or at an alternative tax rate of 28 percent, whichever ia 

less. 

Certain institutions are subject to soae exceptions. 

Coaaercial banks, for exaaple, are allowed to treat gains 

and losses from bond investments as ordinary incoae or 

loss. So, capital losses froa the sale of bonds will be 

fully deductible against ordinary incoae. Life insurance 

companies also treat capital gains and leases in a 

different aanner. Investaent incoae aust be allocated 

between policyholders and shareholders, with the portion 

allocated to policyholders being tax-exeapt. So, total 

investment incoae aay be taxed at a aarginal rate that is 

much lower than ordinary corporate rates. 
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TABLE 2 

TAX ENVIRONMENT 1972-83 

Year Holding Maxiaua Loss Maxiaua Capital 
Period Deduction Gains Tax 
(aonths) (percent) 

35 

35 

35 

35 

35 

35 

28 

28 

28 

28 

20 

20 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

>6 

>6 

>6 

>6 

>6 

>9 

>12 

>12 

>12 

>12 

>12 

>12 

$1,000 

$1,000 

$1,000 

$1,000 

$1,000 

$2,000 

$3,000 

$3,000 

$3,000 

$3,000 

$3,000 

$3,000 
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Additional Tax Considerations 

A further coaplication relating to bond investaents 

is the "wash sale** rule. If a loss is incurred in the 

sale of a bond, a deduction aay not be claiaed if a sub

stantially identical bond is purchased either 30 days 

before or after the sale. The tera **8ubstantially 

identical** is subject to soae interpretation, since this 

is not explicitly defined in the Internal Revenue Code. 

For corporate bonds, bonds issued by different corpo

rations are not identical. Two bonds issued by the saae 

corporation aight be considered different, owing to 

differences in aaturity, coupon, or other special 

provisions. 

Another tax consideration for individual taxpayers is 

the alternative ainiaua tax. Under this rule, the long 

tera capital gain deduction is eliainated along with cer

tain other iteaized deductions and the alternative taxable 

incoae is taxed at a flat rate of 20 percent. If the tax 

bill is higher under this aethod, the taxpayer aust pay 

the higher tax. Taxpayers who are facing the possibility 

of paying the alternative ainiaua tax will have an addi

tional incentive to defer realization of gains at year-

end, and an additional incentive to realize losses. 

For aost individuals, their tax year coincides with 

the calendar year. Tax payaents are aade throughout the 

year as withholding tax, with April 15 of the following 
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year being the normal "settling up" time when any final 

payments are made. Some individuals must make estimated 

tax payments on a quarterly basis. Corporations also 

estimate and pay taxes on a quarterly basis. 

Obviously, tax considerations can have an important 

influence on investment decisions. Much attention, 

particularly at year-end, is focused on investment tax 

considerations. The question is whether the aggregate 

influence of taxes causes or contributes to seasonality in 

the stock and bond markets. 



CHAPTER III 

LITERATURE REVIEW 

Stock Market Seasonality 

Researchers have made periodic attempts to identify 

seasonality in the stock market. Some have found evidence 

of seasonal patterns, although others have not. The ear

liest studies of stock market seasonality came more than 

sixty years ago. Until recently, studies appeared 

sporadically. In the last fifteen years, interest has 

intensified greatly, with articles appearing ever more 

frequently. 

Wachtel [68] was one early writer in this field, 

writing in 1942. In his article, Wachtel cites several 

earlier studies of stock market seasonality. In 1919, a 

study by the Harvard Committee on Economic Research found 

no evidence of seasonality over the 1897-1914 period. 

Owens and Hardy studied the problem during the early 

1920's and also found no seasonality. Interestingly, they 

also concluded that any seasonal patterns, after becoming 

widely known, would disappear. Later, the investment 

house of Fenner and Beane found evidence of seasonality 

during the 1924-1939 period. Other smaller studies were 

18 
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also done during this time. 

Wachtel studied patterns in the Dow-Jones Industrial 

Average from 1927 to 1942. He found a frequent rise in 

the index from December to January. Among several 

possible explanations, he includes the hypothesis that 

**Heavy sales toward the middle of December to establish 

tax losses tend to drive security prices below what they 

should be in light of potential earnings.** He goes on to 

say: '*Following this hypothesis, the rise at the year's 

end is nothing more than a normal reaction to depressed 

levels. ** 

Wachtel selected high-yield stocks as a group espe

cially susceptible to tax-loss selling. He argued that 

high yields occur through either high dividends or a 

decline in stock price. The latter reason was said to be 

aore applicable to December high-yield stocks. An exami

nation of a composite index of high-yield industrial 

stocks for the years 1928-1940 revealed a stronger sea

sonal pattern, relative to the Dow-Jones Industrial 

Average. For example, the high-yield stocks showed an 

average increase of 7.5 percent from December to January, 

while the Dow Jones Industrial average showed a 3.7 per

cent increase for the same period. 

Wachtel concluded that this was a fruitful area for 

further research, and an important practical investment 

consideration. It is surprising that this line of 
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research did not receive subsequent attention for many 

years. Wachtel is considered the founder of the tax-loss 

selling hypothesis. His method of identifying tax-loss 

selling candidates was crude, but the basic idea is at the 

heart of several later studies. Wachtel did not adjust 

for any risk differences between his group of high-yield 

stocks and the Dow Jones Industrials. 

Granger and Morgenstern [32], in 1963, used spectral 

analysis in an attempt to identify seasonal and cyclical 

factors. Spectral analysis tries to identify recurring 

cycles in a time series. The time series is decomposed 

into a sum of sine and cosine waves of different ampli

tudes and frequency. By graphing the spectral density 

versus frequency, for example, frequency components that 

make large contributions to the total variance can be 

identified. 

Granger and Morgenstern studied various stock price 

indexes covering different time periods. The weekly SEC 

stock price index for 1939-1961 followed a random walk 

model with some strong long run components. The long run 

components indicated the presence of cycles more than 24 

months long. Monthly stock price indexes over a longer 

time period did not show any strong cyclical patterns. 

They did not find any significant 12 aonth cycles. 

Zinbarg and Harrington [71] wrote a brief recap of 

the situation in 1964. They cited a widespread belief on 
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Wall Street of seasonal stock fluctuations. But, they 

argued that rigorous scrutiny of these beliefs using sta

tistical analysis did not support the existence of sea

sonality. They cite the work of Granger and Morgenstern 

as an exaaple. 

However, they presented soae inforaal evidence of a 

"suaaer rally** and a **new year rally.** An exaaination of 

advances and declines in a aonthly stock index over a 45 

year period showed an unusual number of January and July 

advances. Siailarly, the percentage increases for January 

and July through Septeaber were above average. Lastly, 

based on the nuaber of aonthly highs and lows, Deceaber 

and January were unusually active aonths. They observed 

that this aight be due to tax trading. 

Fortune published an article [37] in 1965 entitled 

**How to Buy Stocks by the Calendar.** The iapetus for the 

article was a Merrill Lynch coaputer study identifying 

seasonal patterns in stocks of certain industries. A 

brief table coapared the advantages of a seasonal buying 

strategy with a buy-hold strategy. Results for seven 

selected industries were given. The Merrill Lynch study 

was based on the use of the Census Bureau's X-11 prograa.'' 

The article ended by saying that publication of the 

findings aight eliainate the patterns. 

Benin and Moses [6] continued the use of the X-11 

prograa to identify seasonal patterns. They argued that 
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previous studies used the X-11 prograa *'too mechanically.** 

Benin and Moses cautioned that each X-11 decomposition 

must be carefully reviewed to ensure that any observed 

seasonality is persistent over time. The X-11 performs an 

analysis of variance test on ratios representing varia

tions that are not captured by the moving average. 

Applying this to the 30 stocks that comprise the Dow Jones 

Industrial Average, they found significant seasonal com

ponents in 16 of the 30 stocks. 

According to Benin and Moses, two other character

istics must be analyzed before a final judgement is made. 

First, the seasonal component must be compared to its 

cohort irregular and trend-cyclical component. Second, 

the behavior over time of each seasonal pattern must be 

examined. Seven of the sixteen stocks passed these addi

tional tests. 

The seven stocks were then subjected to further scru

tiny. Examination of the patterns of seasonal peaks and 

troughs revealed differing seasonal patterns. A corre

lation matrix was calculated for the seven seasonal factor 

series. Sometimes, the correlations were negative. These 

results indicate that detection of seasonality in indexes 

aight be difficult owing to a cancellation effect. 

Officer [50], writing in 1975, discussed theoretical 

issues and presented evidence of seasonality in the Aus

tralian stock aarket. Officer showed that the preaence of 



23 

a aeasonal pattern in stock prices is not sufficient for 

rejecting the efficient market hypothesis, because the 

opportunity cost of capital may vary throughout the year. 

He speculated that seasonal variations in the opportunity 

cost of capital might be induced through government mone

tary or fiscal policy. 

Tests for serial correlation were conducted for both 

individual stocks and a stock index. Officer showed 

mathematically that the detection of seasonality through 

serial correlations is more likely with an index or port

folio of stocks, than with individual stocks. His tests 

of individual stocks showed small negative first-order 

serial correlation. When an index was used, the first-

order serial correlation coefficient was large (0.256) and 

positive. Officer attributed this to some non-trading 

stocks in the index. If some stocks trade infrequently, 

then the index for one period will be related to its value 

in the next period. The results also showed significant 

six- and nine-month serial correlations. 

Next, Officer tested whether the significant corre

lations could be used to forecast returns. To do this, 

he used the Box and Jenkins method of forecasting. A 

mixed autoregressive moving-average model with 6, 9, and 

12-aonth lag determined was the best forecasting model. 

Officer noted that a significant 6-month lag could be 

caused by only certain pairs of months, such as March and 
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September. So, he examined the serial correlations by 

month for lags of 3, 6, 9, and 12 months. No clear 

pattern of seasonality was discovered. Overall, his re

sults are evidence of weak seasonal patterns in the Aus

tralian stock market. 

Rozeff and Kinney (R&K) [55] described seasonality as 

differences in monthly return distributions. Therefore, 

their tests were designed to detect distributional 

differences by month. Using stock market index data, they 

examined the period from 1904 to 1974. Both parametric 

and nonparametric tests were used. 

First, R & K studied the autocorrelation function for 

monthly returns and compared their results to those of 

Officer. They found a significant correlation at lag 1, 

but attributed this to index construction (non-trading) 

problems. There was some evidence of a six month sea

sonal, but no evidence of a nine or twelve month seasonal, 

in contrast to Officer. 

Next, they performed tests designed to detect monthly 

differences in means and variances. For the nonparametric 

tests, the Kruskal-Wallis and Siegel-Tukey tests were 

used. For the parametric tests, analysis of variance and 

Bartlett's test were used. The results showed that mean 

returns did vary by month, but variances did not. January 

had the highest mean return of any month, and was sig

nificantly different from most other months. 
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Next, R & K used the same tests and examined the 

slope and intercept coefficients of Fama and MacBeth's 

[26] two parameter model. Seasonal variations in the two 

parameters were detected. They concluded: "it seems that 

the tradeoff of return for risk demanded by the market in 

January is much greater than in any other month of the 

year." 

R & K [55] also had some interesting comments 

regarding the issue of market efficiency. They said: 

It is our expectation that the seasonal pattern 
we have found will not allow the investor to 
earn abnormal rates of return which are in
commensurate with the degree of risk that is 
accepted. We hold this view for several 
reasons: (1) the large amount of evidence 
consistent with market efficiency; (2) the ten
dency of high return months over 1941-1974 to be 
also high dispersion months; and (3) the anec
dotal and other evidence which indicates that 
seasonal effects have not gone unnoticed by Wall 
Street's technical analysts. 

Concerning causes of seasonality, they pointed to 

several possibilities. These included the tax-selling 

hypothesis, the accounting information hypothesis, and the 

stochastic cash demand hypothesis. The accounting infor

mation hypothesis links a January seasonal with the wide

spread end of the tax and fiscal year, plus preliminary 

earnings announcements. The stochastic cash deaand hy

pothesis points to a link with the heavy demand for cash 

during the Christmas season and year-end. R & K presented 

these as possibilities for future research. 

In 1977, two important articles about stock sea-
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aonality appeared. Ben Branch [7] analyzed the beginning-

of-the-year rally by studying weekly changes in the NYSE 

Composite stock index from 1965 to 1974. The average 

weekly percentage change in the index for the first four 

weeks of the year was from 1.52 to 1.79 percent. He then 

compared these results to those of stocks reaching their 

yearly lows in the last week of the year. For stocks 

reaching lows at year end, the average weekly change for 

the same time period was from 5.35 to 8.00 percent. He 

also noted that larger gains occurred in years with a 

greater nuaber of issues reaching their lows at year-end. 

A profitable trading rule might include weighting one's 

participation by the number of issues reaching yearly 

lows. 

Branch made only limited adjustments for risk. 

First, the relative performance was calculated by subtrac

ting the average year-end return of NYSE stocks from the 

returns described above. This resulted in a relative gain 

of about 3.5 to 6.25* for stocks reaching their yearly 

lows at year-end. Second, the betas of these stocks were 

examined and were only slightly higher than average (for 

example, the average beta for 1972-74 was 1.126). 

The results for 1975 were analyzed separately, since 

the original work was completed before then. The 1976 

results fitted the previous pattern. However, AMEX issues 

were found to have higher returns than NYSE stocks. 
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Branch concluded that his results raise soae questions 

about the extent of market efficiency and point to the 

need for further study. 

Also in 1977, Edward Dyl [21] studied the problem 

from a different perspective. Dyl looked at changes in 

trading volume, not returns, over the 1960-69 period. Dyl 

used the percentage change in the stock price from January 

to November to gauge the likelihood of unrealized gains or 

losses. He estimated the "normal" trading volume of a 

stock through an OLS regression that used the overall 

market volume as the independent variable. He found that 

stocks with probable unrealized gains had significantly 

lower than normal December trading volume, and that stocks 

with probable unrealized losses had significantly higher 

than normal December trading volume. 

Additionally, he examined the effect of "bull" and 

"bear" market conditions. He hypothesized especially 

pronounced abnormal trading volumes in bull years. Inves

tors would be reluctant to take gains, since the bull 

market may have already provided large gains and pushed 

them into higher tax brackets. 

In bear markets, realizing a gain is no problem, 

since offsetting losses are readily available. However, 

the incentive to realize losses still exists. The results 

agreed with his hypotheses. 

In 1983, six major articles appeared concerning stock 
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seasonality. Roll [53] studied the turn-of-the-year 

effect and its relation to the small firm effect. Several 

different tests were performed. The first trading days at 

the end of the calendar year showed some unusual patterns. 

For example, for eighteen consecutive years, from 1963 

through 1980, the difference in average returns between 

equally-weighted NYSE and AMEX stock indexes was positive. 

The average difference of 1.16* was highly significant. 

Also significant and positive, but smaller, were the 

differences for the last day of December and the second 

through fourth trading day of January. The five largest 

daily return differences of the year occurred on these 

five days. 

Although Roll put little faith in the tax selling 

hypothesis, he said the evidence in support of it 

warranted further investigation. So, he performed cross-

sectional regressions to examine the relationship between 

turn-of-the-year returns and returns over the preceding 

year. He found a negative and significant coefficient in 

all but one year, in agreement with the tax selling hy

pothesis. When the sample was limited to stocks that had 

negative returns over the preceding year, he found neg

ative and significant coefficients in every year for both 

exchanges. Furthermore, the coefficient was more strongly 

negative. 

Roll also examined the performance of a tax trading 
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rule for 10 NYSE and 10 AMEX issues at year-end 1978. 

After transactions costs, there appeared to be little 

profit opportunities for the NYSE issues. However, for 

the AMEX, he said "an active trader with a good floor 

broker might make a email profit." 

Roll argued that the larger year-end rallies for 

small firms might be due to their higher volatility. The 

higher volatility makes them more likely tax-selling can

didates. He also observed that aeasonality creates prob

lems in measuring systematic risk and in testing 

risk/return relationships. If there is seasonality in the 

risk/return relationship, then it must be factored into 

the asset pricing model. 

Givoly and Ovadia [31] examined both seasonality and 

tax-induced sales. Extending Branch, they selected 

securities achieving either a 12-month low or a 24-month 

low in any given month. These securities were presumed to 

be likely tax-selling candidates. The low was not re

quired to be just in December for two reasons. First, the 

other months serve as a control group. Second, tax-

switching activities might occur in other months as well. 

For example, these adjustments might occur on a quarterly 

basis, as quarterly tax payments are made. 

Four different portfolios were created each aonth 

over a 35-year period. The portfolios were: all NYSE 

stocks, stocks reaching their 12-aonth low, stocks 
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reaching their 24-month low (a subset of the preceding 

portfolio), and the complement of the second portfolio. 

For each of these portfolios, they computed the rate of 

return and the abnormal rate of return for the portfolio 

creation month and the following month. The market model 

was used to calculate abnormal returns. 

The results were strongly supportive of seasonality 

and a "January effect." Fewer stocks reached a 12-month 

low in January than any other month. The average rate of 

return in January for all stocks was 4.36*, as compared to 

an average of 1.17* over all months. Stocks that achieved 

a 12-month low in December had an average January return 

of 7.01*. Stocks reaching a 24-month low in December had 

an average January return of 9.14*. January was also 

found to have higher variability of the rate of return. 

Abnormal returns followed a similar pattern. The abnormal 

January return for stocks reaching their 12-month low in 

December was 2.43*, and 4.94* for those reaching a 24-

month low. 

The relationship between firm size and tax-induced 

sales was also investigated. Five groups of firms were 

created by ranking the total market value of the equity at 

the beginning of each year. The average January raw and 

abnormal returns for tax selling candidates were both 

inversely related to firm size. Abnormal January returns 

for the smallest firms reaching a 24-month low in December 
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were 8.55*. 

Other tests were also performed. January had a sig

nificantly high frequency of sign reversals of negative 

December abnormal returns. Also, a Kolmogorov Goodness-

of-fit test was perforaed on the distribution of Deceaber 

12-month lows. However, the null hypothesis that the 

distribution was binomial could not be rejected. 

Givoly and Ovadia's results were strong enough to 

question market efficiency. They argued that the level of 

abnormal (risk-adjusted) returns for some stock groups is 

enough to offset round-trip transactions costs. 

Three articles about stock seasonality appeared 

together in a single issue of the Journal of Financial 

Economics. Keia [41] reported a strong January rally, 

with abnoraal returns negatively related to fira size. 

The abnormal returns were obtained from the CRSP [18] 

daily excess return file over the period 1963-1979. Ten 

portfolios were created by ranking firms by the aarket 

value of their equity. Three types of average betas were 

calculated for the ten portfolios. They were: OLS betas, 

Scholes-Williams betas, and Diason betas.« Keia found a 

monotone declining relation between firm size and Diaaon 

beta. There was no distinguishable relationship between 

firm size and either the OLS betas or Scholes-Williaas 

betas. 

The size effect was shown to be strongly related to 
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the January effect. Nearly 50 percent of the size anomaly 

occurred in January. The first trading week accounted for 

26 percent of the average annual size effect. Keim fur

ther pinpointed 10.5 percent of the annual size effect to 

the first trading day of the year. 

The size effect was shown to be unstable from year to 

year. However, the January effect was not. The magnitude 

of the January effect increased over time from 1963 to 

1979. 

Reinganum [52] presents results similar to Keim. He 

computed a potential tax-loss selling (PTS) measure by 

dividing the price on the second to last trading day by 

the maxiaua price over the previous six months.^ The 

time period studied was from 1962-1979. Firms are ranked 

by their PTS meaaure and divided into four tax-loss 

selling groups. Next, the distribution of firms by tax

less selling group and market value was examined. For the 

smallest decile market value portfolio, about two-thirds 

of the firms were in the bottom quartile of the tax-loss 

selling measure. 

Reinganum took a more detailed look at the January 

behavior of firms in both the lowest and highest quantiles 

of the PTS measure. Consistent with the tax-loss selling 

hypothesis, firms with the greatest price declines had 

unusually large returns in early January. 

As a first teat, he regressed daily returns on a set 
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of nineteen dummy variables. Twelve variables represent 

aonths, and the other seven are used for the first seven 

trading days of January. This regression was run 

separately for firms in the highest and lowest quartiles 

of the PTS aeasure. 

For firas with large price declines, returns for the 

first trading days were high. The size of the return was 

inversely related to fira size. However, even after con

trolling for high early January returns, the aean January 

effect (for the entire month) was still significant. 

For firms in the highest quartile of the PTS measure, 

early January returns were not significant and had no 

clear pattern. However, the mean January effect waa posi

tive and larger than all other months for the first eight 

market value portfolios. 

Overall, Reinganum's results both support and contra

dict the tax-loss selling hypothesis. Firms with large 

price declines exhibited larger January returns. However, 

the January effect seemed to extend past the first seven 

trading days and was significant for small firms, re

gardless of their PTS measure. 

Lastly, in the same JFE issue. Brown et al. [8], 

present evidence from Australia concerning stock return 

seasonality. Australia presents a good test of the tax-

selling hypothesis, since the tax year-end there is June 

30. Based on Australian tax laws, there is no reason to 
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suspect a January seasonal. 

As a first test of seasonality, autocorrelation esti

mates for monthly rates of return were computed for the 

1958-1981 period. The size effect was examined by divi

ding the sample into deciles by market value of equity. 

Positive first-order serial correlation was detected for 

all ten portfolios. 

Seasonality was examined further by regressing raw 

monthly returns against dummy variables for February 

through December. Surprisingly, January had higher re

turns than most other months. For most portfolios, two 

seasonals were observed. The December-January and July-

August months earned consistently higher returns, with 

January and July being the largest. 

When excess returns relative to the CAPM were calcu

lated, the picture changed somewhat; seasonals appeared 

primarily in January and July. Also, the small firm 

premium was relatively constant across all months, in 

contrast to U.S. data. When seasonal dummies were used 

for January and July only, the July seasonal was the 

strongest. 

The Australian results are difficult to explain. The 

July seasonal is consistent with an Australian tax effect. 

The January effect could be due to participation in the 

Australian market by U.S. investors, but the authors think 

that is unlikely. Lastly, the December and August sea-
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sonals are particularly difficult to explain. 

In a later JFE issue [33], Gultekin and Gultekin 

(G&G) studied the international evidence on stock aarket 

seasonality. They examined stock market indexes for 17 

major industrialized nationa. G & G tested for differ

ences in month-to-month mean returns using the same para

metric and nonparametric tests employed by Rozeff and 

Kinney. Both methods gave essentially the same results, 

but they reported only the results of the Kruskal-Wallis 

test. No tests for differences in variance were per

formed. No evidence of a year effect was found, using 

Friedman's two way layout test. 

Their results indicate seasonality exists in 13 of 

the 17 countries. Further, in 12 of the 13 showing sea

sonality, the returns at the beginning of the tax year 

were significantly larger than most other months. Aus

tralia is the one exception. The U.K. (which has a tax 

year beginning in April) results are consistent with the 

tax-loss selling hypothesis. Also, since G&G use value 

weighted indexes, their results cannot be attributed to a 

size effect. 

Another recent article presents the evidence from 

Canada. Barges et al. [5] studied Canadian stocks over 

the period 1951 to 1980. Since Canada did not have a 

capital gains tax before 1973, Canadian investors did 

not have an incentive to engage in tax loss selling before 
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1973. 

Mean raw returns were analyzed by firm size for the 

1951-1972 and 1973-1980 periods. The size effect was 

readily apparent, with returns being inversely related to 

firm size. In both subperiods, mean January returns sig

nificantly exceeded mean February-December returns for all 

five firm size groups. 

As a further test, a measure of potential tax selling 

(PTS) was constructed. For the PTS, they used the ratio 

of the year-end price and the highest transaction price 

over a period which would allow any loss to be short-term 

for tax purposes in the United States. This measure of 

PTS was then used to divide the sample into high and low 

PTS measures for both time periods. In all ten cases (5 

size groups for 2 time periods), the high PTS group had 

higher January returns. However, the differences were not 

significant at traditionally acceptable levels. 

Therefore, the Canadian results are only somewhat 

consistent with the tax selling hypothesis. Evidence was 

supportive of a size effect and a January effect. The 

finding of a January effect before 1973 could be ex

plained in different ways. It could be caused by the tax-

trading of U.S. investors in the Canadian market. Alter

natively, some other economic factor may be responsible 

for the January effect. 

Lakonishok and Smidt (LfcS) [43] analyzed turn-of-the-
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year returns, with special emphasis on measurement prob

lems for small firms. They divided firms into size 

deciles on the basis of dollar trading volume, which was 

different from the market value classification used by 

others. For the lowest decile, the trading volume for all 

companies combined was less than 15 percent of the average 

trading volume of one company in the highest decile. 

Measurement problems associated with small firms were 

detected. About 40 percent of the companies in the lowest 

decile had at least one day in the first ten trading days 

of the year for which there was no transaction. Also, 

they contend that regulations governing specialists may 

tend to delay the adjustment process towards an equil

ibrium price. 

Roll suggested that part of the year-end effect for 

small firms could be explained by a shift from tran

sactions at the bid to transactions at the ask. L & S 

examine the closing ratio, which is (CLOSE-LOW)/(HIGH-

LOW), for sixteen days at the turn-of-the-year. Their 

results show the last trading day of the year and the 

first four trading days of the year to be unusual for 

small firms, in agreement with Roll. The closing ratio 

for small firms increases from about .47 to .61 during 

this period. They concluded that there was a shift from 

selling pressure to buying pressure beginning on Deceaber 

31. 
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L & S also investigated year-end returns and the 

possibility of a profitable trading rule. While year-end 

returns are high on a percentage basis, they found the 

dollar value of potential profit to be small, assuming 

normal trading volumes. Given the small trading volume, 

investors might be unable to aggressively exploit the 

situation without unduly affecting prices. 

Tinic and West [65] studied seasonality and reached a 

radical conclusion: January is the only month having a 

positive risk premium. After studying the available evi

dence on seasonality, Tinic and West began to question 

Fama and Macbeth's conclusion that undiversifiable risk 

and expected return are positively related. 

In their study, they recalculated the Fama and 

Macbeth estimates of the intercept and slope coefficients 

of the two-parameter model omitting one month each time. 

If January was omitted, then the t value of the slope 

coefficient was no longer significant. If any other month 

was omitted, it still was significant. Furthermore, up

dating the analysis with more recent data did not change 

the conclusion. 

How can these results be explained? One explanation 

concerns the ex ante nature of the CAPM. They say: 

It could be that not even ex post data from a 
period approaching a half a century can pick up 
an ex ante relationship. The alternative expla
nation is disturbing; the positive relationship 
between risk and return occurs only in one month 
of the year. 
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This explanation shakes the foundation of modern fi

nance. Tinic and West end by saying that more work is 

needed, and point to the need for investigation of the 

January effect with the Arbitrage Pricing Model. 

Schultz [61] tackled the tax-selling hypothesis head-

on. He went back to the period before personal income tax 

waa implemented. Was the January effect present during 

that time period? The answer he found was "no." 

Before 1913, there was no personal income tax in the 

United States. Until 1917, taxes were virtually zero. 

Therefore, he examined the returns on small firm port

folios before and after 1917. Data were hand-collected 

from the Wall Street Journal, since computer-readable data 

does not extend back that far. The only risk adjustment 

made was the subtraction of the return on the Dow Jones 

Industrial average. For the return period, Schultz used 

the nine-day period which includes the last trading day of 

the year through the first eight trading days of the 

following year. 

The results agreed with the tax-selling hypothesis. 

The mean return differential (small firm change minus the 

Dow Jones change) was 0.0090 for the 1900 through 1917 

turn-of-the-year period. From 1918 through 1929, the mean 

return differential was 0.1098. Before 1917, the differ

ential was sometimes negative, but after that time it w as 

always positive. He also noted that the Wall Street 
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Journal began mentioning tax trading in their market 

summaries beginning in January of 1919. Schultz stressed 

the need for a theory linking the tax-selling hypothesis 

to the small firm effect. 

Market Equilibrium and Optimal 
Trading Strategies 

Studies of stock market seasonality, as described 

earlier, point strongly to a link between year-end tax 

selling and the turn-of-the-year effect. The empirical 

evidence supports this idea. Although these studies have 

made intuitively plausible arguments in support of this 

linkage, they have not formally analyzed year-end tax 

strategies from a theoretical standpoint. 

Recent work of George M. Constantinides [13, 14, 15] 

addresses this problem formally. His studies attempt to 

describe how personal taxes affect capital market equili

brium and optimal trading strategies. 

First, the general problem of capital market equili

brium was examined. Constantinides [13] develops the idea 

of a timing option. Stock ownership gives the investor a 

timing option concerning the realization of capital gains 

and losses. Investors can choose when to realize gains or 

losses. As described earlier, in Chapter II, capital 

gains and losses are taxed only when the stock is sold. 

Unrealized gains and losses are not taxable. 

According to Constantinides, this timing option is a 
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large fraction of the benefit of stock ownership. The 

value of the timing option is related to the variance of 

atock returns and frequency of forced liquidations. The 

price of the timing option may range up to 20* of the 

total stock price. 

In [13], Constantinides developed his model with no 

distinction between the short term and long term status of 

capital gains and losses. He goes on to study the effects 

of the capital gains tax on the investor's intertemporal 

consumption and investment behavior. He proves a separa

tion theorem showing the investor's optimal liquidation 

policy is separable from his optimal consumption and in

vestment policy. The optimal liquidation policy is to 

realize losses immediately and defer gains until one is 

forced to liquidate. 

By explicitly considering the capital gains tax, 

investment decisions are influenced by the stock basis, 

besides other factors.^° Constantinides derives a capital 

asset pricing model for taxable securities that differs 

from other models. In this model, the "market portfolio" 

has a complex weighting structure that depends on the 

basis of each security. 

In the next paper, [14], the problem of optimal stock 

trading in light of personal taxes was described in more 

detail. Here, the distinction was made between short term 

and long term capital gains. The first timing option is 
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when to realize gains or losses. The second timing option 

to realize losses short term and realize gains long term, 

if at all, is shown to be more valuable than the first 

timing option. 

A result of the theory is that investors should 

realize long term gains to reestablish the short term tax 

status. At first, it might seem illogical to incur a tax 

liability voluntarily. However, for high and medium 

variance stocks, the future tax benefit of this option 

offsets the tax on long term capital gains and associated 

transactions costs. This timing option is similar to a 

stock call option; higher stock price variance increases 

the value of the option. Lower interest rates increase 

the present value of the future tax benefit. 

Constantinides conducts a simulation to compare 

various trading policies with a buy-and-hold strategy. 

Trading policies designed to partially take advantage of 

these timing options are shown to be greatly superior to 

the buy-and-hold strategy. 

Concerning the "small firm effect" and the "January 

effect," Constantinides states: 

We argue that tax trading not only fails to 
explain, but exacerbates the small fira anomaly, 
and casts doubt on a proposed explanation based 
on transactions costs. Regarding the January 
anomaly, we find that tax-loss selling predicts 
a seaaonal pattern in trading volume, provided 
transactions costs are present. Tax-loss 
selling predicts a seasonal pattern in stock 
prices, only if we further assume irrationality 
or ignorance of the stock price seasonality on 
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behalf of investors. 

Constantinides disagrees with the tax-loss selling 

explanation of the January effect. He says it hinges on 

one key assumption: after engaging in tax-loss selling, 

investors do not repurchase the same stock or stock sold 

by others for tax-loss purposes. He summarizes his posi

tion on the tax-loss selling hypothesis as follows: 

This explanation is subject to the criticism 
that otherwise sophisticated tax-loss sellers 
are irrational or, at least, ignorant of the 
stock price seasonality. Rational tax-loss 
sellers should repurchase different stock sold 
by other tax-loss sellers at about the same 
time. Effectively, pairs of tax-loss sellers 
swap stocks and this activity does not depress 
the price of either one of the stocks. 

The January effect raises some interesting questions 

concerning market efficiency and equilibrium. Does the 

January effect violate weak-form efficiency? Since it is 

a historical price pattern that occurs with regularity, it 

would seem so. However, does efficiency make sense 

without equilibrium? Constantinides [13] makes the 

following comments about equilibrium in light of personal 

tax: 

Finally, the assumptions, that investors are in 
a uniform tax bracket for dividends, need to be 
relaxed in order to study the equilibrium iapli
cations of tax clienteles. With heterogeneous 
tax brackets, we need to introduce ad hoc re
strictions (e.g., limits on borrowing and 
selling short) in order to eliminate arbitrage 
opportunities between pairs of investors in 
different tax brackets. 

Optimal trading strategy for bonds is addressed by 
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Constantinides and Ingersoll (C&I) [15]. The conclusions 

are similar to those in [14]. While C & I cite Schaefer's 

work [57, 59] concerning tax clienteles, they assume that 

the marginal tax bracket of the marginal bondholder re

mains unchanged throughout the life of the bond. 

For individuals, the optimal bond trading policy is 

shown to depend on several factors, most of which apply to 

stock trading decisions. There is an incentive to realize 

losses short-term, owing to the tax benefit. There is an 

incentive to defer short-term gains, since the long-term 

capital gain rate is more favorable. There is an incen

tive to realize long-term gains, in order to re-establish 

a short-term status. The attractiveness of this option is 

a function of the variance of interest rates. If interest 

rates are more volatile, then the incentive to realize a 

long-term gain is greater. However, an additional compli

cation with bonds is the amortization treatment of premium 

bonds. In some cases, an investor might forego the reali

zation of a capital loss in order to continue amortizing a 

bond purchased at a premium. For premium bonds, the 

ability to amortize the premium creates an added incentive 

to realize long-term gains. 

For banks and dealers, the optimal policy is simpler. 

Optimally, capital losses are realized and gains are de

ferred. It does not pay, for these investors, to realize 

a gain in order to establish a higher basis with the 
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benefit of the amortization deduction. 

Concerning tax-exempt bondholders, C & I say: 

We do not explicitly examine a scenario in which 
the marginal bondholder is exempt from all 
taxes. This might be considered a serious 
omission because tax-exempt intermediaries 
currently hold more than one-third of all the 
outstanding government and corporate bonds and 
account for an even greater proportion of the 
trading volume. Furthermore, liberalized tax-
deferred retirement plans provide growing oppor
tunities for taxable individuals to defer the 
tax on coupons, dividends, and capital gains 
until retirement. If the marginal investor is 
tax-exempt, then there are obviously no tax-
induced "biases" in bond prices. 

The value of the tax timing option is defined as the 

difference between the bond price under the optimal policy 

and the price under a buy-and-hold policy. C & I cal

culated the value of the tax timing option for Treasury 

bonds of varioua coupons and maturities, under different 

variance assumptions. Typically, the value increased with 

maturity and ranged up to about 20 percent of the bond 

price. Transaction costs would reduce the value of the 

timing option. 

Tax-Related Literature 

Tax laws have an important effect on investment deci

sions, particularly regarding the timing of certain deci

sions. In finance, we study how to make aore nearly 

optimal decisions in the presence of our tax laws. In 

economics, the effects of tax laws are studied for deter-

lination of public policy. 
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Holt and Shelton [35], in 1961, analyzed the effect 

of the capital gains tax on investment decisions. In 

their article, they described the "lock-in" effect of the 

capital gains tax; investors may be reluctant to realize 

gains because of the associated tax liability. They ar

gued that investors should carefully weigh their estimates 

of future returns against any tax to be paid, and consider 

each case individually. Concerning timing of stock sales 

and purchases, they said: "The converse of the rule that 

the end of the year is a good time to establish tax losses 

is that the beginning of a calendar year is the best tiae 

to take capital gains, since this postpones the tax pay-

aent for 1 year." 

The "lock-in" effect of the capital gains tax is of 

great concern to econoaists. For exaaple, if the capital 

gains tax is too high and discourages the realization of 

gains, then a reduction in the tax aight actually raise 

total tax revenues. Reduced trading aay also iapair the 

efficiency of the capital allocation process. Con

sequently, there are aany articles in the econoaics liter

ature that study capital gains tax effects. 

Feldstein and Yitzhaki [27], in 1978, studied survey 

data using regression analysis in an effort to aeasure the 

effect of the capital gains tax on the selling of coaaon 

stock. The survey was done in 1963 and 1964 by the Board 

of Governors of the Federal Reserve Systea. The data 
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peraitted separate analysis of "switch" selling and "net" 

selling. A switch sale is a sale in which the proceeds 

are reinvested into different stocks or other financial 

assets. 

They found that decisions to sell stock are strongly 

influenced by tax considerations. Using the ratio of the 

value of coaaon stock sales to the value of the initial 

coaaon stock holding as the dependent variable, the cap

ital gains tax rate had a significant negative effect. 

The results indicated a one percent change in the capital 

gains tax rate would reduce the ratio of sales to value by 

3.2 percent. Siailar results were obtained when the ratio 

of switches to value was used as the dependent variable. 

Follow-up studies by Feldstein, Slearod, and Yitzhaki [28] 

and Yitzhaki [70] also showed that the capital gains tax 

has an iaportant effect on stock sales. 

Slearod [62] directly addressed the link between 

capital gains taxation and year-end stock aarket behavior. 

His study used 1962 and 1973 IRS data for capital gains 

and losses reported on tax returns, which include the 

aonth of sale. The data for these years were collected in 

a special IRS study. Slearod used regression analysis to 

study the aaount of loss and gain sales as a precentage of 

total sales by aonth. The regressions were also run 

separately for different incoae classes. He found that 

tax-loss selling in Deceaber was significantly higher than 
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in other aonths, and was directly related to incoae. 

There was also support, but weaker, for the hypothesis 

that gains are postponed in Deceaber. 

Describing his results, he says: "The estiaation 

results are consistent with the hypothesis that there is 

substantial year-end aanipulation of stock sales for tax 

reaaons." His findings also indicate that "for the weal

thiest individuals, whatever tax-related aanipulation that 

occurs is accoaplished through the tiaing of losses, while 

gain realizations are activated by other considerations." 

Bond-Related Literature 

This section of the literature survey will review 

certain articles about bonds. Soae of the articles re

viewed will be only indirectly related to the question of 

seaaonality. 

Van Home and Stewart [67], did an econoaetric analy

sis designed to aeasure the overlap between the corporate, 

aunicipal, and Treasury bond aarkets. They used quarterly 

funds flow data over the 1952-1968 period. Regression 

analysis was used to explain the quarterly changes in bond 

holdings for the three bond categories. The results in

dicated the deaand for corporate bonds was influenced by 

Treasury yields, but not aunicipal yields. The deaand for 

municipals was influenced by Treasury yields, but not 

corporate yields. 
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They conclude that the evidence is consistent with 

aunicipal and Treasury bonds, and corporate and Treasury 

bonda being substitutes. However, the aarket for cor

porate and aunicipal bonds did not appear to overlap. 

Alao of interest, the deaand for bonds did not seem to be 

influenced by returns in the stock market. 

Schaefer [67, 68, and 59] studied the effect of taxes 

on the British Government bond market. The first of these 

articles [59], is about security market equilibrium in the 

presence of taxes. Investors in different marginal tax 

brackets will not agree on the prices of securities. 

Therefore, without frictions, tax arbitrage possibilities 

will exist, which implies disequilibrium. 

If there is "spanning" for some subset of securities, 

then tax arbitrage will be possible. "Spanning" means 

that the distribution of returns on one asset can be 

exactly replicated with a portfolio of other securities. 

For different tax brackets, a given asset will generally 

have different replicating portfolios. Schaefer shows 

that the equality of asset prices and their associated 

replicating portfolios cannot be maintained across tax 

brackets, creating tax arbitrage possibilities. 

If frictions exist, then opportunities for tax arbi

trage can be prevented. A restriction on short sales is a 

realistic exaaple of such a friction. If short sales are 

not allowed, then an equilibrium is possible. In the 
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second article [57], Schaefer studied the importance of 

tax considerations in the determination of interest rate 

term structure. Investors in a particular tax bracket 

will often earn a higher return by holding some bonds over 

others. If the term structure is estimated by using one 

particular tax rate, it will be biased, since it includes 

some securities that are undesirable for an investor in 

that bracket. 

Schaefer argues that the term structure varies by tax 

bracket. Furthermore, it should be estimated using only 

the securities that would be rationally held by an inves

tor in that bracket. His estimation technique does not 

allow short sales, which prevents tax arbitrage. 

Applying these ideas, Schaefer found that conven

tional yield curves, when upward sloping, tend to under

state the term structure. Also, the shape of the term 

structure can vary across tax brackets. In other words, 

ignoring tax effects can cause serious problems. 

In the third article [58], Schaefer continued this 

reasoning and developed the idea of a tax clientele for a 

particular security. Again, short sales are not allowed. 

However, even with this restriction, Schaefer showed that, 

for a given tax bracket, some bonds can be dominated by a 

portfolio of other bonds. In other words, there are some 

bonds that would not rationally be held by an investor in 

a certain tax bracket, because other securities are more 
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attractive. Therefore, there is a clientele effect. 

Schaefer's results show that taxes can have a strong 

effect on pricing and portfolio decisions for a particular 

market. The results also strongly question the idea of a 

single effective tax rate that pervades the market. 

Swapping securities for tax purposes is common to 

both the stock and bond markets. Dyl and Martin [22] 

refer to the tax swap as "a well-known technique in the 

management of bond portfolios." Liebowitz [44, 45] places 

great emphasis on the analysis of tax effects in bond 

portfolio management. Parks [51] discusses this in rela

tion to commercial bank holdings of Treasury securities. 

Banks have a special incentive to engage in tax-loss 

selling, since they can treat losses as ordinary operating 

expenses. Parks says "it is to be doubted that banks 

would have been as aggressive sellers over these years in 

the absence of the preferred loss treatment." Lastly, 

Nadler [48, 49] describes the benefits of tax swaps to 

banks and points out that overlooking tax swaps is a poor 

bank decision. 

Seasonality in the bond market has been mentioned 

only rarely in the literature. Wachtel [69], in a brief 

article on the front page of a 1940 Barron's issue, ob

served that industrial bonds showed a December to January 

rise in 23 of the 25 years from 1915 to 1940. 

The only aajor investigation of interest rate sea-
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aonality is the NBER monograph by Diller [20]. In this 

study, Diller investigates the seasonal variation of in

terest ratea themselves, as opposed to the seasonal varia

tion of returns. 

Diller used the Census Bureau's X-11 seasonal adjust

ment program. First, a long-term moving average was cal

culated to iaolate the nonseasonal variation of the 

series. Observations were then broken down into a moving 

average component and a seasonal/irregular component, 

which ia the ratio of the aeries to the moving average. 

If there is no seasonal variation, then the 

seasonal/irregular component will average one for every 

month. 

Diller found some evidence of seasonality in all the 

series he examined, but primarily in the 1955-60 time 

period. Outside that period, he found little evidence of 

seasonality. He studied T-bill, commercial paper, 

aunicipal bond. Treasury bond, and corporate bond interest 

rate series over the 1948-65 time period. Short-term 

rates were found to decline from January to a June trough, 

increase sharply to Septeaber, and then increase gradually 

to a peak in Deceaber. Patterns for long-term rates were 

less stable and of lesser amplitude. 

Diller pointed to seasonal fluctuations in the 

supply of aoney as the primary cause of interest rate 

seasonality, at least for short-term rates. He found an 



53 

inverse relationship between money supply seasonal factors 

and T-bill seasonal factors. He assumes the demand for 

money is relatively constant, so that seasonal fluctua

tions are caused by supply fluctuations. 

Diller cautioned that detection of seasonality is 

difficult because the characteristics of the underlying 

population may be changing. He also made some interesting 

comments regarding why seasonal patterns are not arbi-

traged out of existence. Since seasonal patterns may be 

continually changing, betting on them may be risky. Also, 

seasonal components can be easily swamped by trend, 

cyclical, or random effects in a given year. Costs of 

arbitrage, instability, and swamping by other effects will 

allow a certain amount of seasonality to survive. 

Officer [50] alao examined bond market seasonality in 

his study of the Australian capital markets. He studied 

one Australian government bond index. Although he found 

only limited evidence of seasonality, he made this obser

vation: "It is possible that share and bond markets are 

sufficiently segmented to allow a seasonal in one but not 

the other; but it is easier to think of arguments why they 

should not be segmented." This suggests that further 

investigation of the bond market is warranted, which ia 

the focus of this study. 



54 

Summary and Conclusions 

In this section, major aspects of the previous 

literature will be summarized. Some conclusions from 

previous research will also be identified. 

A number of different statistical techniques have 

been employed in previous studies. The first attempt to 

apply a rigorous technique was the study by Granger and 

Morgenstern [32] using spectral analysis. Following 

studies [6, 20] made use of the Census Bureau's X-11 

program. Significant spikes in the autocorrelation func

tion have also been cited [50, 55] as evidence of sea

sonality. Officer [50] examined autocorrelations and then 

incorporated the observed patterns into an autoregressive 

moving-average model using the Box-Jenkins forecasting 

method. Many stock market studies [8, 31, 41, 55] have 

used either the market model or CAPM to examine the be

havior of abnormal returns over the year. Roll [53] used 

regression analysis to investigate the relationship be

tween turn-of-the-year returns and a PTS measure. Re

turns, both raw and risk-adjusted, have been regressed on 

monthly dummy variables in some studies [8, 41, 52] to 

detect monthly return variations. This method is equiv

alent to analysis of variance. Analysis of variance and 

its non-parametric counterpart, the Kruskal-Wallis test, 

have alao been used [33, 55]. 

After Rozeff and Kinney's study, there has been 
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increased emphasis on the detection of differences in the 

monthly return distributions. Earlier techniques, such as 

spectral analysis and the X-11 program, have not been 

employed recently. The analysis of risk-adjusted returns 

ia difficult with bonds, owing to data problems and the 

limited success of previous bond studies using the market 

model or CAPM. So, in this study, raw returns will be 

examined along the lines of Roll [53]. 

Recent studies all show evidence of a January effect. 

However, there is no generally accepted explanation of 

this phenomenon. The information hypothesis has been 

described by several researchers [31, 33, 41, 55], but no 

study has formally attempted to test this hypothesis. The 

stochastic cash demand hypothesis [31, 55] has also been 

described, but not tested. Tinic and West [65] have 

focused more attention on seasonal variations in the risk 

premium. Finally, the tax-loss selling hypothesis has 

received the most attention. Initially presented by 

Wachtel [68], this hypothesis gained increased attention 

primarily through articles by Branch [7] and Dyl [21]. 

Other studies [5, 8, 31, 52, 61] have also used this 

hypothesis as the focus of their investigations. 

Much of the evidence supports the tax-loss selling 

hypothesis. Several studies [31, 52, 53] have found year-

end returns to be negatively correlated with PTS measures. 

The study by Gultekin and Gultekin [33], which examines 
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the relationship between monthly returns and the end of 

the tax year in many countries, supports the tax-loss 

selling hypothesis. However, other evidence [5, 8] doe 

not. Also, small firm January returns seem to be high, 

even if the potential for tax selling seems low [41]. 

The specific linkage between January returns and tax-

induced trading is not well-defined. For example, why are 

high returns not observed on a quarterly basis, since many 

investors make quarterly tax payments? Givoly and Ovadia 

mention this possibility and allow for it in their tests. 

However, no evidence of any quarterly rise in returns has 

been found [31, 41, 52]. Schultz [61] does link his tests 

to changes in tax rates, and finds additional support for 

the tax-loss selling hypothesis. Clearly, though, more 

work is needed in this area. 

Additional theoretical work is also needed to esta

blish the effects of taxea on security prices and equil

ibrium. Constantinides [14] and Schaefer [59] both raise 

interesting questions regarding market equilibrium with a 

progressive tax structure. They both contend that trading 

restrictions must be incorporated into any model that 

results in an equilibrium. Schaefer points to the possi

bility of clientele effects in the bond aarket, and the 

problems taxes create in term structure estimation. 

Constantinides [14] and Constantinides and Ingersoll [15] 

specifically analyze optimal trading strategies based on 
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tax considerations. However, these studies represent only* 

a beginning, not a fully developed theory. 



CHAPTER IV 

THEORY 

Capital Market Seasonality 

Prices of some capital assets have been shown to 

follow a multiplicative random walk.^^ In this model, the 

price of the asset for firm j at time t is: 

Pj t = Pj , t - 1 exp(^^^jt+ ej t ) , (1) 

where the expected return x^^/A-tx ̂  given the information 

available at time t-1. The price for the asset of firm j 

at time t is Pjt, and ejt is a random variable with ex

pected mean of zero, independently and identically dis

tributed through time. The expected return ,>:x. j t , is 

assumed to be a time-invariant constant, -̂t̂  j . Ex

pressing (1) in return form gives: 

ln(l + ̂t ) -Mj + et , (2) 

where rjt is the return. For small values of rjt, this 

can be approximated by: 

rj t = y^^j + ej t . (3) 

If we let Rt be an aggregated index of individual 

firm returns, then the null hypothesis being tested for 

monthly seasonality is: 

Ho : E(Ri) = E(R2) = ... = E(Ri2) ^ yt^ > (4) 

58 
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The alternative hypothesis is that expected monthly re

turns differ for at least two months. 

Without market frictions, aeasonal differences in 

returns should not persist, assuming there are also no 

seasonal risk differences. If, for example, a certain 

portfolio of securities has equal risk in either January 

or February, but offers extra return on average in 

January, then investors will bid up January prices until 

the risk-return trade-off is the same for both months. 

The ability to earn abnormal returns based on study of 

past price patterns would violate weak-form market 

efficiency. 

Tests for Seasonality 

In this study, tests of seasonality in bond returns 

will be conducted along the lines of stock market sea

sonality tests used by Rozeff and Kinney [55], and 

Gultekin and Gultekin [33]. Seasonality will be tested by 

comparing monthly return distributions of bond indexes. 

If the monthly return distributions differ in either mean 

or variance, then "seasonality" will be said to exist. 

Bond returns come as coupon interest and price appre

ciation. If the bond price includes accrued interest, 

then the return can be calculated as: 

Rt = (Pfi - Pt )/Pt . 

In other words, the rsturn is just the percentage change 
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in price over the period. 

However, many bond indexes are not maintained in 

price form; they are in yield form. For bond indexes in 

yield form, the percentage change in yields will be used 

instead of returns. Yields and prices are related in

versely in an exact mathematical relationship, so a de

cline in yield represents price appreciation (a positive 

return). Theoretically, an equation relating percentage 

changes in yields to returns can be derived. However, 

owing to the intractibility of the equation, the relation

ship was examined numerically.^2 jf the percentage change 

in yields is monotonically related to returns, then a 

significant difference in monthly mean percentage yield 

changes implies a significant difference in monthly mean 

returns.^ ̂  

A computer was used to numerically examine the rela

tionship between percentage yield changes and returns. 

Numerous combinations of coupon, maturity, yield, and 

percentage yield changes were investigated. In all cases, 

percentage yield changes and returns were negatively re

lated in a monotonic manner. Results for a representative 

case are shown in Table 3. In Table 3, the coupon is six 

percent and the maturity is ten years, which corresponds 

roughly with the average index that was used. If the 

current yield ia 8.00 percent and increases by six-tenths 

percent (8.00x1.006) to 8.048 percent, then the corre-
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TABLE 3 

YIELD CHANGES VS. PRICE CHANGES 

Percentage Change in Price for a Percentage Yield Change 
Coupon = 6* Maturity = 10 Years 

Yield Change froi 
8.000 percent to 

7.920 

7.952 

7.968 

7.984 

8.016 

8.032 

8.048 

8.080 

Percentage Yield Percentage Price 
Change Change 

1 .0 

- 0 . 6 

0 . 4 

0 . 2 

0 . 2 

0 . 4 

0 . 6 

1 .0 

0 . 5 6 6 

0 . 3 3 9 

0 . 2 2 6 

0 . 1 1 3 

- 0 . 1 1 3 

- 0 . 2 2 5 

- 0 . 3 3 8 

- 0 . 5 6 2 

Yield Change from 
13.000 percent to 

Percentage Yield Percentage Price 
Change Change 

12.870 

12.922 

12.948 

12.974 

13.026 

13.052 

13.078 

13.130 

-1.0 

-0.6 

-0.4 

-0.2 

0.2 

0.4 

0.6 

1.0 

0.824 

0.493 

0.328 

0. 164 

-0.164 

-0.327 

-0.490 

-0.815 
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aponding return is -0.338 percent. If the current yield 

is 8.00 percent and declines by one percent to 7.92 per

cent, then the corresponding return (or price 

appreciation) is +0.566 percent. So, percentage changes 

in yield are inversely related to returns. 

Let the percentage yield change be designated as 

YLDP. Then, the first seasonality hypothesis to be tested 

for indexes in yield form becomes: 

Ho : E(YLDPi) = E(YLDP2) = ... = E(YLDPi2) 

Ha : mean percentage yield changes differ for 

at least two months. 

Rejection of the null hypothesis implies seasonal varia

tions in returns. 

In the remaining discussion, the term "returns" will 

be used for indexes in return form, price form, or yield 

form. For yield indexes, "return" will mean percentage 

yield change, as described above. 

The first question regarding testing for equality of 

mean monthly returns is: Are the twelve monthly return 

distributions normally distributed? To answer this ques

tion, the Shapiro-Wilk test [11] for normality will be 

used. 

Testing for equality of aean returns will be done 

with the Kruskal-Wallis test [11]. This test is appro

priate when the true distribution is unknown, and also 

coapares favorably with parametric tests for normal data. 



63 

In addition, this test has been the test aost frequently 

employed in the study of stock market index seasonality. 

In testing for equality of variances, Levene's test 

will be used. The justification for the use of this test 

is the article by Conover, Johnson, and Johnson [12], 

which compares many variance tests. In their study, 

Levene's test waa among the best because of power and 

robustness. To conduct this test, one calculates Zij, 

where Zij = :Xij - mediant I, and then performs an F-test 

on the Zii's. The monthly return for month i in year j is 

represented by Xij. 

The second hypothesis to be tested concerning monthly 

return distributions is: 

Ho Van = Vara = ... = Van 2 

Ha The variance of monthly returns differs for 

at least two months. 

The variance of returns in month i is Van . 

Turn-of-the-Year Returns—A Simple Model 

As described in Chapter III, three explanations of 

year-end stock aarket seasonality have been proposed. 

They are: the tax-loss selling hypothesis, the information 

hypothesis, and the stochastic cash deaand hypothesis. 

Since the tax-loss selling hypothesis has received the 

most attention and has substantial empirical support, this 

study will focus on that explanation. 
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The tax selling hypothesis says that year-end tax 

trading induces seasonality in the market. This happens 

at year-end for three reasons. First, December is a 

logical time to review one's tax picture, since for most 

investors the tax year coincides with the calendar year. 

Second, investors have more information about their tax 

status then. Decisions to generate tax losses earlier in 

the year, for example, might be sub-optimal by the end of 

the year. Uncertainty is being resolved as the year 

progresses. Third, the present value of a tax loss taken 

in January is different from that of one taken in Decem

ber, since, for most individuals, the benefits of the 

January loss will come one year later. 

If the year-end price of a security differs from the 

purchase price, then a sale of the security will result in 

either a capital gain or capital loss. As described 

earlier, the evidence suggests that investors may defer 

gain-taking to avoid incurring a tax liability. For stocks 

that have appreciated, this will tend to reduce downward 

price pressure. If gains are then taken iaaediately 

after the year's end, there will be a tendency for nega

tive returns during that time period.^* For securities 

with depressed prices, the converse may happen. Investors 

aay realize their losses before year-end for tax purposes, 

creating downward price pressure. If these stocks rebound 

at the beginning of the new year, there will be a tendency 
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for positive returns. If the tax basis for each investor 

holding a particular security was known, then the 

potential for tax-loss selling would be known. However, 

even the average basis is unknown. So, to gauge the 

potential for tax-loss selling, a proxy variable must be 

used. A reasonable approximation of the tax selling poten

tial might be obtained by computing an average purchase 

price weighted by trading volume. If the weighted average 

purchase price was high and the trading volume over the 

year was high relative to the size of the issue, then the 

potential for tax selling would probably be high. 

However, the data collection problems in using such a 

measure are formidable. A much simpler measure, used by 

Roll [53], is the return over the preceding year. If the 

return over the preceding year is negative, then the 

potential for tax selling, ceteris paribus, is probably 

higher. For issues with positive returns, the potential 

capital gain lock-in is probably greater. 

Therefore, a simple model for explaining cross-

sectional variation in turn-of-the-year returns is: 

Ri = bo + bi PXCHGi -̂  ei , 

where: Ri = the year-end return for firm i 

PXCHGi = the price change over the preceding year 

and ei = a random disturbance term 

The turn-of-the-year return is defined as the return over 

the last trading day of the year and the first four tra-
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ding days of the new year. A slight difference with the 

Roll model is the definition of the price change variable. 

Roll used the total return over the preceding year exclu

ding the first five and last five trading days of the 

year, where this model uses only the price change. The 

exclusion of five days at the start and end of each year 

is designed to gain some separation from the "year-end" 

effect. Price change seems more appropriate than total 

return, since the model is based on the idea of tax-

selling generated by capital gains or losses. 

Roll found a significant negative slope coefficient 

for this model in eighteen of nineteen years for the 

period 1962-1980. For bonds, tax-selling arguments would 

also suggest a negative coefficient. Intuitively, a posi

tive coefficient seems logical; bonds earning higher 

returns (because of higher default risk, for example) over 

the preceding year should continue earning higher returns. 

The hypothesis to be tested is: 

Ho : bi = 0 

Ha : bi < 0. 

Rejection of the null hypothesis implies turn-of-the-year 

returns are negatively related to percentage price changes 

over the preceding year. Rejection of the null hypothesis 

would be consistent with the tax-loss selling hypothesis. 
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Turn-of-the-Year Returns--A Cross-Sectional 
Time-Series Model 

Bond returns for any time period are affected by many 

factors. Some of these factors also change over time. In 

the next model to be tested, cross-sectional turn-of-the-

year returns over time will be the dependent variable. 

The siaple regression model described previously will be 

enhanced by the addition of more explanatory variables. 

The additional variables will relate to features of the 

bond or be time-aeries variables. 

Corporate bonds have a variety of different features. 

Since turn-of-the-year returns are being studied in 

relation to the tax loss selling hypothesis, the tax 

implications of each feature will be described in addition 

to return implications. Certain features may be more 

appealing to high marginal tax bracket investors than low 

bracket investors. This idea will be developed further in 

the next section of this chapter. 

The simplest and most obvious feature of bonds having 

tax implications is the coupon interest. Returns from 

bonds come in three forms: coupon interest, reinvestment 

interest, and capital gains. Since coupon interest and 

reinvestment interest is, for most investors, taxed at a 

higher rate than capital gains, most investors would pre

fer a lower percentage of return as coupon interest. 

Also, the degree to which coupon income is "disliked" is 



68 

positively related to the investor's marginal tax rate.^* 

Since coupon income is taxed at a higher rate, investors 

will demand a slightly higher before-tax return on higher 

coupon bonds. So on this basis, returns and coupon are 

poaitively related. However, a lower coupon also 

lengthens the duration, which will, under normal circum

stances, increase the expected return. The relative mag

nitude of each effect is a function of the yield, marginal 

tax rates, and the shape of the yield curve. Therefore, 

the net relationship between coupon and expected returns 

is unclear. The tax effect impliea a positive relation

ship, but the duration effect implies a negative relation

ship. 

"Maturity" will be taken to mean the period of time 

before principal repayment. This is the definition that 

will be used in the statistical tests. Assuming a 

"normal" (upaloping) yield curve, maturity is positively 

related to returns; higher returns are demanded for longer 

maturity bonds. For a callable bond, the effective ma

turity may be the call deferment period, since principal 

repayment would occur at the time of call. 

Callability is a general feature of bonds that could 

apply to all three bond categories, but is primarily used 

with corporate bonds. Most Treasury securities are non-

callable, with a few being callable close to final 

maturity. Most municipal revenue bonds are callable. 
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although only a small percentage of municipal general 

obligations are callable. 

The option of calling a bond is an advantage to the 

corporation, and a disadvantage to the investor. Owing to 

the possibility of call, the investor's expected cash 

payment stream for a callable bond is different from that 

of a noncallable bond with similar features. Reinvestaent 

returns would most likely be lower if the bond were 

called, since bonds are normally called only when interest 

rates have declined. So, the expected present value of a 

callable bond is less than that of a noncallable bond. 

Therefore, a callable bond will sell at a higher yield-to-

maturity. This differential may range from zero to thirty 

basis points, with a fifteen to thirty basis point range 

being typical [66]. When returns are measured over a 

short time period, such as the turn-of-the-year, the 

effect will probably be quite small. 

Many corporate bonds carry a provision for a sinking 

fund. The effect of sinking funds on bond values is not 

totally clear, but leans toward a lowering of yield for 

several reasons. First, sinking fund payments show evi

dence of solvency and may lessen chances of a crisis-at-

maturity. Second, sinking fund bonds are more liquid 

owing to the steady repurchase activity in the market [40, 

66]. Lastly, owing to the repurchasing activity, the 

duration of a sinking fund bond is less than a nonsinking 
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fund bond of the same maturity. Given a "normal" yield 

curve, this implies a lower yield.^^ 

Few empirical tests have been done concerning the 

sinking fund provision. However, the available evidence 

does support the conclusion that a sinking provision 

lowers the required yield on a bond [66]. The effect of 

the sinking fund provision on turn-of-the-year returns is 

probably too small to be measurable, and therefore will be 

ignored. 

Bond ratings apply to both corporate and municipal 

bonds. Higher-rated bonds presumably have lower default 

risk, and therefore lower expected returns. In the stock 

market seasonality studies, it has been suggested that 

more price volatility leads to more likelihood of tax-

induced trading. Applying this idea to the bond market, 

we would expect the more volatile bond rating categories 

to exhibit more tax-induced trading. Cheney [9] presents 

evidence showing volatility to be inversely related to 

bond rating. 

Another distinction among rated bonds is investment 

grade versus speculative grade. Bonds generally con

sidered to be of investment grade are those rated by 

Standard and Poor's as BBB or higher (or Baa and higher by 

Moody's). Investment grade bonds would be expected to have 

lower returns, owing to their lower default risk. For 

turn-of-the-year returns, differentials in return based on 



71 

default risk are probably small; therefore, default risk 

will be broadly captured through an investment grade dummy 

variable. Alao, the number of observations for some 

ratings is small. 

The price change variable will be split into two 

variables, since the effects of a poaitive and negative 

price change are presumably non-symmetric. If an investor 

has experienced a loas, then the investor has the incen

tive of tax savings to realize that loss. On the other 

hand, gains can be offset by realizing losses, so the 

lock-in effect is diminished. From the tax arguments, the 

predicted sign of both coefficients ia negative. The 

coefficient for negative changes may, however, be larger 

in absolute value. 

Three tiae-series variables are used. The first 

variable is the risk-free rate for the particular year. 

The risk-free rate is a base for bond returns, with ex

pected returns exceeding the risk-free rate owing to 

premiums for maturity, default risk, and special feature 

provisions. The ninety-day Treasury bill rate for the 

last auction of the year will be used as the risk-free 

rate. The other two variables are dummy variables 

designed to account for changes in tax laws over the 

sample period. Table 2 shows differences in tax treat

ments over the 1972-83 period. The dummy variable TAXI 

has a value of 1 during the years 1978-81. TAX2 has a 
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value of 1 in 1982 and 1983 only. In all other years, the 

value of both variables is 0. ̂  "̂  This allows differentia

tion of years owing to differences in the maximum loss 

amounts, capital gains holding period, and maximum capital 

gains rate. 

The tax variables will not enter into the model 

directly, since some of the effect of tax changes will be 

captured by the risk-free rate variable. If tax changes 

have caused changes in before-tax yields, this will be 

reflected in the risk-free rate. However, tax changes 

should affect tax-loss selling. Therefore, the impact of 

a given price change may be different if the tax environ

ment has changed. So, the tax period dummy variables will 

be used to measure possible changes in the effect of the 

price change variable. 

The potential impact of tax law changes over the 

sample period will now be analyzed. Assume the investor 

is an individual in the maximum marginal tax bracket. 

During the 1972-77 period, ordinary income was taxed at a 

35 percent higher rate than capital gains income. From 

1978 to 1981, the differential rose to 42 percent, owing 

to the increase in the capital gains deduction. After 

1981, the differential fell to 30 percent. For theae 

three periods, the incentive for tax-loss selling is 

highest in the middle period. In the middle period, the 

"disliking" of ordinary income (as opposed to capital 
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gains income) is relatively greater. The incentive for 

tax-loss selling is the least in the third period. So, 

the price change variable can be expected to be more 

strongly negative in the second period, and less negative 

in the third period.^^ The second regression model is 

a cross-sectional time-series model. The dependent 

variable, year-end returns, is the same, except that 

several years of data are combined. The model is: 

Rit = bi RFt + b2 COUit -»• ba LNMATit + b4 INVit 

+ -
+ bs CALLit -»- be LPXCHGit + hi GPXCHGit 

+ be LPXTAXlit + be GPXTAXlit 

•»- -»-

+ bio LPXTAX2it •*• bii GPXTAX2it + eit 

where the following new variables have been added: 

RF = the 90 day T-bill rate at year-end 

COU = the coupon interest 

LNMAT = natural log of the maturity of the issue 

INV = dummy variable for investment grade (l=yes) 

CALL = dummy variable for callability (callable=l) 

LPXCHG = price change for depreciating issues 

(zero for issues that have risen in price) 

GPXCHG = price change for appreciating issues 

(zero for issues that have fallen in price) 

LPXTAXl = LPXCHG x TAXI 

GPXTAXl = GPXCHG x TAXI 
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LPXTAX2 = LPXCHG x TAX2 

GPXTAX2 = GPXCHG x TAX2 

Three different hypotheses will be tested with this 

lodel. The first two hypotheses are: 

and 

Ho 

H, 

Ho 

HI 

be = 0 

be < 0 

b7 = 0 

b? < 0. 

Rejection of the null hypothesis implies turn-of-the-year 

returns are negatively related to the percentage change in 

price over the preceding year. The third hypothesis is: 

Ho : be = b? 

Ha : be < b? . 

In this case, rejection of the null hypothesis implies a 

stronger tax trading effect for issues that have have 

declined in price. 

Turn-of-the-Year Returns and 
Clientele Effects 

In studying capital market seasonality, it would be 

helpful to know the marginal tax rates of the average and 

marginal investors for a particular security. Unfor

tunately, this is not possible. It is possible, however, 

to examine the various types and features of bonds and 

determine their "attractiveness" from a tax standpoint. 

The discussion to follow will amplify the tax discussion 
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presented in the previous section. 

The marginal tax bracket of the average investor also 

affects the potential for tax-selling. An issue that has 

dropped drastically in price may have good tax-selling 

potential, but if all the investors holding the issue are 

tax-exempt, then tax-selling will not materialize. For a 

given bond, the marginal tax bracket of the average inves

tor is unknown. However, some of the bond features may 

proxy for the marginal tax rate. Therefore, it aay be 

useful to examine the interaction of price change with 

some other variables. Certain bond features may attract a 

certain clientele. 

Since lower coupon bonds would, ceteris paribus« be 

preferred by higher bracket investors, the interaction of 

price change and coupon might be an important explanatory 

variable for year-end returns. Tax arguments indicate 

this interaction variable would be negatively related to 

year-end returns. Also, the effect of this interaction 

may vary with changes in the tax laws. Therefore, appro

priate tax period dummy variables will be combined with 

the interaction of price change and coupon to allow for 

this possibility. 

Similar arguments can be made for investment grade 

status. Since pension funds are normally restricted to 

investment grade bonds in their bond portfolio, the 

average marginal tax rate for holders of investment grade 
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bonds may be lower than that of speculative grade bond

holders. The interaction of price change and investment 

grade status will allow for this possibility. If there is 

less incentive for tax-selling by holders of investment 

grade bonds, a positive coefficient would be expected for 

this variable. 

The third model adds terms designed to detect clien

tele effects to the second aodel. The aodel is: 

+ +/- + 
Rit = bi RFt + b2 COUit + ba LNMATit + b4 INVit 

+ -
+ bs CALLit + be LPXCHGit + hi GPXCHGit 

+ bs LPXTAXlit -̂  b9 GPXTAXlit 

+ + 
+ bio LPXTAX2it + bii GPXTAX2it . 

_ - + 
-f bi2 PXCOUit + bi3 PXCOUTAXlit + bi4 PXC0UTAX2it 

+ 
•»• bis PXINVit + eit 

where the following new variables have been added: 

PXCOU = price change x coupon 

PXCOUTAXl = interaction of PXCOU and TAXI (PXCOU x TAXI) 

PXC0UTAX2 = interaction of PXCOU and TAX2 (PXCOU x TAX2) 

PXINV = price change x investaent grade status 

Two hypotheses will be tested with this model. The 

first hypothesis is: 

Ho : bi2 = 0 

Ha : bi2 < 0. 
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The second hypothesis is: 

Ho : bi5 = 0 

Ha : b 15 > 0. 

Rejection of either of these hypotheses implies the possi

bility of a clientele effect, and would be supportive of 

the tax loss selling hypothesis. 

Additional Considerations 

In this section, some additional considerations that 

are not formally tested are presented. Their omission 

could influence the results or interpretation of the re

sults . 

Market conditions may affect tax-induced bond tra

ding, since Dyl's results [21] indicate market conditions 

affect tax-induced stock trading. Stock prices tend to 

move up and down together, which is the major idea behind 

the market model. The same is also true of bond prices. 

If interest rates in general fall, then bond prices 

generally rise, and vice versa. Since interest rates tend 

to move up or down together, tax-loss selling may vary 

with general market conditions. 

If bond prices have generally risen, the likelihood 

that investors have realized capital gains is increased. 

Since this would push them up into a higher marginal tax 

rate, they would have a strong incentive to avoid 

realizing further gains. However, they would want to 
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realize leases to offset gains. Therefore, bonds that 

have appreciated would have less downward price pressure, 

while bonds that have declined in price would have addi

tional downward price pressure owing to tax-loss selling. 

If bond prices have generally declined, the likeli

hood of investors having realized and unrealized losses is 

greater. Therefore, realizing capital gains would not be 

a problem since gains can be easily offset. So, bonds 

that have appreciated would probably not experience tax-

induced price pressure in either direction. For bonds 

that have declined in value, there would be an incentive 

to realize losses, creating additional downward price 

pressure. 

The discussion above has been presented in terms of 

bond market conditions. However, the more appropriate 

context may be a total portfolio perspective. One could 

consider market conditions in light of the "market" port

folio used in the CAPM, and look at general price move

ments of all assets, including real estate, gold, 

antiques, etc. From a practical standpoint, it is pro

bably sufficient to consider the co-movement of the bond 

and stock market. 

Assume investors are reasonably well-diversified 

between stocks and bonds. Taking this broader view of 

market conditions, there are four main cases to examine. 

The stock and bond markets could move up together, down 
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together, in opposite directions, or both remain 

unchanged. Obviously, this is a simplification that 

encompasses much "gray" area. However, if prices in both 

markets have increased, then the tax effects described 

above would be more strongly reinforced. Similarly, a 

general downtrend in both markets would reinforce the 

"bear" market effects. If the markets move in opposite 

directions, the effects described above will be dampened. 

If pricea remain the same, then there will be little tax-

induced trading. Ceteris paribus, tax-loss selling should 

be greatest in years where the stock and bond markets are 

both bull markets. In the analysis of the results, the 

impact of market conditions will be considered. 

The interrelationships between conditions in the 

Treasury, corporate, and municipal bond markets creates 

the possibility of bond swaps between categories. If, for 

example, the yield spread between Treasuries and cor-

porates is small relative to normal, then many investors 

might opt for a "quality" swap.^^ Investors, reasoning 

that the yield differential between the two bond cate

gories is not adequate compensation for the risk differen

tial, would sell corporates and buy Treasuries. So, the 

yield spread between categories could either augment or 

diminish year-end tax-induced trading effects. If cor

porate bond prices were down and the yield spread between 

corporates and Treasuries was relatively lower, then there 
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would be increased downward price pressure on corporate 

bonds. If, however, the spread was wide when corporate 

prices were down, then the downward price pressure would 

not be as great. The effect of yield spreads on turn-of-

the-year returns is probably small, and therefore will be 

ignored. Similar arguments would apply for the spreads 

between municipal and Treasury securities, and municipal 

and corporate securities. However, based on Van Home and 

Stewart [67], the spread between corporates and municipals 

is probably not influential since these issues appeal to 

different clienteles. 

Municipal bonds have special tax significance; the 

coupon interest on municipal bonds is exempt from Federal 

income tax. Since the value of this benefit depends on 

one's tax rate, these bonds have special appeal to high 

bracket investors. Therefore, tax-induced seasonality, if 

it exists, would seem likely for this category. 

Treasury securities are far more homogeneous than 

other bond categories. U.S. Treasury bills, notes, and 

bonds are all considered to be virtually riskless or 

default-free. Federal agency issues may have slightly 

greater default risk, but they are all considered to be 

nearly riskless. The major differences between Treasury 

securities are the differences in coupon and maturity. 

Only a few issues are callable. "Flower" bonds are a 

special case of minor significance. 
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Owing to their homogeneity, prices of Treasury issues 

will generally move up or down as a group. Based on 

Cheney's [9] results. Treasury issues should be less vola

tile. If interest rates go up, prices will fall. Prices 

for different maturity (or duration) issues could move in 

opposite directions, but this is the exception. In a 

corporate bond market with generally declining rates, 

some issues may have declined in price owing to increased 

default risk, but this will not happen in the Treasury 

market. Investors who purchased Treasury bonds about the 

same time, most likely face similar tax consequences at 

year-end. Since rates tend to move up or down together, 

we would expect tax-loss selling to be present only in 

years of generally increasing rates. 

Bond returns are studied in two phases. First, bond 

indexes are tested for evidence of seasonal variations in 

risk and return. Second, the year-end return behavior of 

individual bond issues is examined. The next two chapters 

discuss the results of these tests. 



CHAPTER V 

EMPIRICAL RESULTS OF BOND INDEX TESTS 

Data 

The construction of a meaningful bond index is a 

difficult task. Unlike stocks, bonds have a fixed 

maturity. For comparison purposes, it seems desirable to 

construct bond indexes with bonds of similar maturity. 

However, this also has its problems, since bonds of simi

lar maturity may vary considerably in duration. In addi

tion, if the maturity of the index is to stay relatively 

constant, bonds must be replaced in the index as their 

maturity decreases with the passage of time. For these 

reasons, and others, widespread usage of a few indexes has 

not gained acceptance like it has in the stock market. In 

the stock market, the S&P 500 and the DJIA are widely used 

and quoted. In the bond market, many indexes are used, 

each with its own advocates. 

Other criteria besides maturity are used to group 

bonds into indexes. Since Treasuries, Corporates, and 

Municipals have different characteristics, these cate

gories are kept separate. Default risk can vary sub

stantially, so bonds are often grouped into an index by 

82 
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bond rating. Also, indexes are kept in either price, 

yield (to maturity), or total return form. Organizations 

that maintain indexes include: Dow Jones, Salomon 

Brothers, Standard and Poors, Barrens, Lehman Brothers 

Kuhn Loeb, Moodys, Merrill Lynch, Bond Buyer, and Lipper 

[34]. 

In this dissertation, nineteen bond index series will 

be examined. Eight were obtained from the CITIBASE tape 

[10] of economic time series. Ten were obtained from the 

Standard and Poor's Statistical Abstract [64]. The one 

remaining index came from Ibbotson and Sinquefeld's [38] 

study of stock and bond returns. Table 4 shows the in

dexes used, arranged by source. For each index, the 

abbreviated name and a short description is given. The 

abbreviated names are either the CITIBASE designation or 

my own abbreviation. Table 5 shows the same indexes, 

arranged by category. For each index, the following in

formation is given: type (price, yield, or return), num

ber of securities in the index, and the time period used 

[34]. In the following discussion, indexes will be refer

enced by their abbreviated name. 

Normality Results 

The results of normality tests are shown in Table 6. 

The table shows the number of months for which normality 

was rejected. So, for the COMAAA index, normality was 
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TABLE 4 

BOND INDEX DESCRIPTIONS 

Index Source Description 

FYGTIO 

FYGT20 

FYAAAM 

FY20M 

FYAAAC 

FYAAC 

FYBAAC 

FYPUT 

USSHRT 

USINTR 

USLONG 

MUNPRI 

COMAAA 

COMPAA 

COMPOA 

COMBBB 

INDBBB 

PUBBBB 

IBBSCB 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Treasury Notes - 10-year maturity 

Treasury Notes - 20-year maturity 

Moody's State and Local Government AAA 

Bond Buyer 20 Municipal Average 

Moody's AAA Seasoned Corporate Bonds 

New Corporate Bonds AA Average Yield 

Moody's BAA Seasoned Corporate Bonds 

Moody's Public Utility Bond Yield 

Treasuries - Short Term Maturity 

Treasuries - Intermediate Maturity 

Treasuries - Long Term Maturity 

Municipal Bond Prices 

S&P Composite AAA Corporate 

S&P Composite AA Corporate 

S8.P Composite A Corporate 

S&P Composite BBB Corporate 

S«tP Industrial BBB 

SfcP Public Utility BBB 

Corporate Bond Returns 

Sources: 1 
2 
3 

CITIBASE tape [10] 
Standard and Poor's Statistical Abstract [64] 
Ibbotson and Sinquefeld [38] 
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TABLE 5 

BOND INDEX INFORMATION 

Index Type Number of 
(Price, Yield, Securities Years 
or Return) 

USSHRT 

USINTR 

USLONG 

FYGTIO 

FYGT20 

MUNPRI 

FYAAAM 

FY20M 

COMAAA 

COMPAA 

COMPOA 

COMBBB 

INDBBB 

PUBBBB 

FYAAAC 

FYAAC 

FYBAAC 

FYPUT 

IBBSCB 

Y 

Y 

Y 

Y 

Y 

P 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

R 

4 

4 

4 

N/A 

N/A 

15 

N/A 

20 

16 

16 

15 

15 

16 

N/A 

20 

N/A 

20 

40 

N/A 

1944-81 

1944-81 

1944-81 

1954-79 

1954-79 

1943-81 

1947-79 

1948-79 

1937-81 

1937-81 

1937-81 

1937-81 

1937-81 

1937-81 

1947-79 

1946-79 

1947-79 

1946-79 

1926-81 
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TABLE 6 

NORMALITY TEST RESULTS 

Number of Months for which Normality is Rejected 

Index Pre-1966 Post-1965 

USSHRT 7 4 

USINTR 4 6 

USLONG 6 5 

FYGTIO 2 2 

FYGT20 1 2 

MUNPRI 2 3 

FYAAAM 3 0 

FY20M 2 0 

COMAAA 5 7 

COMPAA 6 6 

COMPOA 4 5 

COMBBB 4 5 

INDBBB 4 3 

PUBBBB 6 5 

FYAAAC 8 2 

FYAAC 2 1 

FYBAAC 3 1 

FYPUT 5 1 

IBBSCB 7 2 
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rejected for 5 months in the first subperiod, and for 7 

months in the second subperiod. In 20 out of the 38 

tests, normality is rejected in 4 or more months. 

The results indicate that the data are nonnormal in 

most cases. Therefore, the use of nonparametric tests is 

appropriate. 

Tests for Change in Variance 
Over the Whole Sample Period 

All the indexes used in this study are within the 

1937-1981 time period. Over the first portion of this 

period, interest rates were relatively stable. However, 

in the mid-sixties interest rates changed dramatically. 

Rates rose to much higher levels and the volatility of 

rates increased drastically. This can be seen in Figure 

1, which charts the composite S&P AAA index from 1937 to 

1981. 

This creates a potential problem in conducting tests 

for equality of means. The Kruskal-Wallis test assumes 

that each of the population distribution functions is 

identical. If the variance of the distribution has under

gone a change over the sample period, then this assumption 

has been violated. 

Inspection of Figure 1 and the index data shows that 

a possible change in variance occurred around 1965 or 

1966. So, all the index data were split into two 

subperiods: pre-1966 (which includes 1965) and post-1965. 
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The median return for each subperiod was then computed to 

do Levene's test for equality of variance between the two 

subperiods. 

The results of these tests are shown in Table 7. 

Using a significance level of .05 (which will also be used 

in all later tests), the null hypothesis of equality of 

variance in the two subperiods is rejected for all but 

three of the indexes. 

Mean and Variance Test Results 
for the Whole Sample Period 

As a result of overall variance change tests de

scribed in the previous section, the sample was broken 

into two subperiods. The three indexes for which the null 

hypothesis of variance equality was not rejected were: 

FYGTIO, FYAAAM, and FY20M. The first is a Treasury note 

index, while the other two are municipal indexes. A 

possible explanation for the failure to reject the null 

hypothesis is the lack of pre-1966 observations for these 

indexes. Observations for these series begin in 1954, 

1947, and 1948, respectively. Since the observations 

cover a shorter time period, the test is weakened. 

Subsequent tests for these indexes were performed using 

the whole sample period and both subperiods. 

The results of the mean and variance tests for these 

indexes are shown in Table 8.20 xhe means test is the 

Kruskal-Wallis test for equality of monthly mean returns. 



90 

TABLE 7 

VARIANCE TEST RESULTS FOR SUBPERIODS 

INDEX 

USSHRT 

USINTR 

USLONG 

FYGTIO 

FYGT20 

MUNPRI 

FYAAAM 

FY20M 

COMAAA 

COMPAA 

COMPOA 

COMBBB 

INDBBB 

PUBBBB 

FYAAAC 

FYAAC 

FYBAAC 

FYPUT 

IBBSCB 

F VALUE 

99.75 

91.20 

75.47 

1.80 

7.29 

82.21 

1.52 

1.32 

18.86 

14.06 

19.71 

16.42 

16.76 

11.19 

8.98 

6.27 

16.36 

14.90 

141.18 

PROB>F 

.0001 

.0001 

.0001 

.1811 

.0073 

.0001 

.2182 

.2514 

.0001 

.0002 

.0001 

.0001 

.0001 

.0009 

.0029 

.0127 

.0001 

.0001 

.0001 
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TABLE 8 

INDEX TEST RESULTS FOR WHOLE PERIOD 

Means Test Variance Test 
Index F Value Prob>F F Value Prob>F 

FYGTIO 1.38 .1819 0.72 .7170 

FYAAAM 2.82 .0015 0.65 .7907 

FY20M 3.77 .0001 0.54 .8795 
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The Kruskal-Wallis test is equivalent to an F-test on the 

ranks of the observations, which is how the test was 

implemented. So, the F statistic and its associated p-

value are reported. For the two municipal indexes, the 

null hypothesis of equality of monthly mean returns is 

rejected. 

Tests for equality of monthly variances were also 

performed. The F statistics and p-values for these tests 

are also reported. Once again, Levene's test for equality 

of variance was used. For all three indexes, the null 

hypothesis of equal monthly variances could not be re

jected . 

Mean and Variance Test Results 
for the Subperiods 

As previously explained, the data were divided into 

two subperiods, which were then tested separately. The 

results for these tests are shown in Tables 9 and 10, 

which are in the same format as Table 8, which was 

described in the previous section. 

For the pre-1966 period, the null hypothesis of equal 

monthly mean returns is rejected for the three municipal 

indexes, and six of the eleven corporate indexes. 

Equality of variances is not rejected for any index. 

In the post-1965 period, the results are different. 

Equality of monthly mean returns is rejected for FYAAAM 

only. For all the other indexes, the null hypothesis of 
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TABLE 9 

INDEX TEST RESULTS FOR PRE-1966 SUBPERIOD 

Index 

USSHRT 

USINTR 

USLONG 

FYGTIO 

FYGT20 

Means 
F Value 

0.79 

1.00 

0.83 

1.17 

1.08 

Test 
Prob>F 

.6512 

.4436 

.6156 

.3139 

.3856 

Variance 
F Value 

0.78 

0.55 

0.21 

0.43 

0.49 

Test 
Prob>F 

.6568 

.8690 

.9966 

.9380 

.9096 

MUNPRI 

FYAAAM 

FY20M 

COMAAA 

COMPAA 

COMPOA 

COMBBB 

INDBBB 

PUBBBB 

FYAAAC 

FYAAC 

FYBAAC 

FYPUT 

IBBSCB 

2.38 

2.20 

2.79 

2.75 

2.47 

3.06 

2.88 

1.91 

1.98 

1.67 

1.41 

1.78 

1.47 

1.63 

.0083 

.0156 

.0022 

.0021 

.0056 

.0007 

.0013 

.0378 

.0297 

.0812 

.1686 

.0597 

.1448 

.0872 

1.30 

0.81 

0.77 

0.58 

0.40 

0.34 

0.51 

0.91 

0.99 

0.77 

0.62 

0.75 

0.78 

0.87 

.2228 

.6264 

.6686 

.8471 

.9538 

.9749 

.8969 

.5303 

.4524 

.6714 

.8114 

.6917 

.6642 

.5742 



TABLE 10 

INDEX TEST RESULTS FOR POST-1965 SUBPERIOD 

94 

Index 

USSHRT 

USINTR 

USLONG 

FYGTIO 

FYGT20 

MUNPRI 

FYAAAM 

FY20M 

COMAAA 

COMPAA 

COMPOA 

COMBBB 

INDBBB 

PUBBBB 

FYAAAC 

FYAAC 

FYBAAC 

FYPUT 

IBBSCB 

Means 
F Value 

0.89 

1. 10 

0.63 

1.15 

0.65 

1.22 

1.88 

1.77 

0.12 

0.44 

0.52 

0.70 

1.05 

0.49 

0.65 

1.79 

0.96 

0.96 

0.52 

Test 
Prob>F 

.5545 

.3640 

.8051 

.3246 

.7834 

.2780 

.0453 

.0628 

.9996 

.9339 

.8906 

.7429 

.4078 

.9100 

.7865 

.0601 

.4816 

.4895 

.8903 

Variance 
F Value 

0.53 

0.65 

0.56 

0.65 

0.80 

0.98 

0.68 

0.91 

0.04 

0.57 

0.44 

0.50 

0.55 

0.50 

0.93 

0.82 

0.86 

0.76 

0.95 

Test 
Prob>F 

.8834 

.7833 

.8567 

.7811 

.6390 

.4660 

.7559 

.5350 

1.0000 

.8551 

.9351 

.9048 

.8641 

.9012 

.5158 

.6195 

.5815 

.6844 

.4982 
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equal monthly returns cannot be rejected. As before, 

equality of variances is not rejected for any index. 

The overall question of seasonality can be viewed as 

a multivariate problem. Let each index be a block in a 

multivariate analysis of variance. The null hypothesis is 

that the vector of monthly mean returns is equal across 

months. The alternative hypothesis is that at least two 

monthly return vectors differ. Replacing observations 

with their ranks results in a nonparametric multivariate 

analysis of variance (MANOVA). 

The nonparametric MANOVA test for equality of means 

was performed for both subperiods.2i For the pre-1966 

subperiod, the F-value was 1.43, with an associated p-

value of 0.0002. For the post-1965 subperiod, the F-value 

was 1.24, with an associated p-value of 0.0154. So, in 

both cases the null hypothesis was rejected, indicating 

the presence of seasonality. 

Results of Comparisons of Means 

A picture of what is happening can be seen in Tables 

11 and 12. In studying the mean monthly returns, one fact 

stands out: January tends to have high returns. These 

tables show the rankings of monthly mean returns by month 

for the two subperiods. The month with the highest return 

receives a rank of one and appears on the left side of the 

table. Therefore, returns go from high to low, left to 



TABLE 11 

MONTHLY MEAN RETURN RANKINGS—PRE-1966 SUBPERIOD 
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Month with Mean Return Rank Of 
2 3 4 5 6 7 8 9 10 11 12 Index 

USSHRT 9 8 

USINTR 9 8 

USLONG 8 12 

FYGTIO 2 10 

FYGT20 10 

12 

11 

12 

11 

12 

11 

10 11 

10 11 

12 

10 2 

2 

2 

8 

8 

MUNPRI 

FYAAAM 1 

FY20M 

COMAAA 

COMPAA 

COMPOA 

COMBBB 

INDBBB 

PUBBBB 

FYAAAC 

FYAAC 

FYBAAC 

FYPUT 

IBBSCB 

2 11 10 8 7 12 

2 10 8 12 

2 11 10 8 12 

11 

10 

11 10 

10 

8 

11 

12 11 10 

10 11 

11 12 

11 12 

12 

8 10 

11 10 12 

8 

8 

8 

8 12 

11 10 8 12 

11 12 

12 

10 

4 

5 

5 

5 

6 

8 

5 

6 

4 

4 

4 

8 

10 

6 

4 

6 

6 

12 

8 

9 

9 

9 

9 

9 

12 10 11 8 
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TABLE 12 

MONTHLY MEAN RETURN RANKINGS—POST 1965 SUBPERIOD 

Month with Mean Return Rank Of 
Index 1 2 3 4 5 6 7 8 9 10 11 12 

USSHRT 8 7 9 2 5 3 1 12 10 6 4 11 

USINTR 2 8 7 5 1 9 10 4 12 3 11 6 

USLONG 

FYGTIO 

FYGT20 

MUNPRI 

FYAAAM 

FY20M 

COMAAA 

COMPAA 

COMPOA 

COMBBB 

INDBBB 

PUBBBB 

FYAAAC 

FYAAC 

FYBAAC 

FYPUT 

IBBSCB 

2 

12 

6 

1 

1 

1 

1 

6 

1 

1 

1 

1 

2 

1 

2 

2 

11 

1 

11 

9 

11 

8 

2 

2 

1 

6 

11 

12 

11 

8 

2 

1 

1 

1 

8 

6 

12 

10 

2 

8 

6 

4 

11 

12 

11 

6 

1 

12 

8 

8 

10 

5 

10 

7 

4 

10 

10 

3 

11 

12 

6 

6 

12 

11 

8 

7 

7 

6 

10 

9 

11 

8 

9 

11 

4 

12 

4 

8 

4 

8 

12 

11 

9 

12 

5 

7 

1 

4 

2 

11 

9 

5 

6 

5 

4 

8 

4 

9 

6 

3 

9 

12 

3 

3 

10 

6 

6 

4 

7 

3 

3 

2 

2 

7 

4 

9 

4 

11 

8 

12 

2 

2 

9 

7 

12 

8 

9 

8 

7 

7 

3 

7 

7 

12 

3 

4 

9 

4 

3 

7 

12 

7 

9 

10 

2 

5 

5 

5 

6 

4 

10 

4 

3 

4 

8 

8 

5 

4 

6 

11 

8 

10 

10 

10 

2 

3 

10 

11 

6 

9 

11 

7 

1 

3 

3 

3 

10 

7 

9 

3 

9 

10 

10 

5 

5 

5 

7 

6 

5 

5 

12 

5 

5 

12 

2 

7 

9 

3 

9 

5 

3 

6 

10 

2 
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right. 

For both subperiods, January stands out in the 

municipal and corporate groups. In the first subperiod, 

January ranks either first or second for all three 

municipal indexes and all eleven corporate indexes. In 

the second subperiod, January ranks in the top two for 

thirteen of those indexes, and ranks third for the other 

index. 

Some other months also stand out, although not as 

strongly. During the first subperiod, February returns 

rank first or second for eleven of those same fourteen 

municipal and corporate indexes. In the second subperiod, 

February is in the top two for only six of the fourteen. 

September stands out strongly as a low return month in the 

first subperiod, but of mixed standing in the second 

subperiod. June also has low returns in the first sub-

period and mixed standing in the second subperiod. 

There are no clear patterns for the Treasury issues. 

January, February, June, and September all have mixed 

standings among the Treasury indexes. 

If the null hypothesis of equal monthly means is 

rejected, then comparisons between months can be made to 

pinpoint the months that are significantly different. The 

hypothesis of equal monthly means was rejected in ten 

cases. It was rejected for nine indexes in the first 

subperiod, and for one in the second subperiod. 
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Monthly comparisons were done by testing contrasts of 

the monthly means.22 Fourteen different contrasts wer̂ -

examined. For each of the twelve months, each month was 

contrasted with the eleven other months. Since many tax-

payera make quarterly tax payments, two contrasts were 

used to investigate the possibility of quarterly 

differences. First, January was contrasted with the other 

three months (April, July, and October) which mark the 

beginning of a quarter. Second, the four beginning-

quarter months were contrasted with the remaining eight 

months. 

The results of the monthly comparisons are shown in 

Table 13. In eight of the ten cases, January is sig

nificantly different from the other eleven months. In 

seven cases, February is significantly different. For the 

low return months, September is significantly different in 

eight cases, while June is significantly different in four 

cases. May and November both have one case where they are 

significantly different, but in different time periods. 

The results lend little support for the idea that 

months at the beginning of a quarter are different from 

the other eight months. The beginning-quarter months are 

significantly different in two cases. However, January is 

different from the other beginning-quarter months in six 

cases. 
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TABLE 13 

CONTRAST RESULTS WHEN EQUALITY OF MEANS IS REJECTED 

Contrast Indexes for which the Contrast 
Is Significant 

Jan vs. others MUNPRI, FY20M, COMAAA, COMPAA, 
COMPOA, COMBBB, INDBBB, PUBBBB 

Feb vs. others COMAAA, COMPAA, COMPOA, COMBBB, 

INDBBB, PUBBBB 

Mar vs. others None 

Apr vs. others None 

May vs. others FYAAAM-2 

Jun vs others MUNPRI, COMBBB, FY20M, FYAAAM-1 

Jul vs. others None 

Aug vs. others None 

Sep vs. others MUNPRI, COMAAA, COMPAA, COMPOA, 
COMBBB, INDBBB, FY20M, FYAAAM-1 

Oct vs. others None 

Nov vs. others FYAAAM-1 

Dec vs. others None 

Jan vs. quarters MUNPRI, COMAAA, COMPAA, COMPOA, 
COMBBB, PUBBBB 

Quarters vs. MUNPRI, COMAAA 
others 

Note: FYAAAM-1 and FYAAAM-2 represent subperiod 
1 and 2, respectively. 
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Summary 

The results of the index tests can be summarized into 

four general conclusions as follows: 

1) The variance of returns underwent a large change 

about 1966. After that time, the variance was sig

nificantly higher. 

2) In both the pre-1966 and post-1965 subperiods, 

there was evidence of seasonality in bond indexes. Before 

1966, seasonal variations in many municipal and corporate 

index series were present. In the later period, the 

indexes as a group show evidence of seasonality, but 

individually only one index showed seasonal variation. 

However, the increased variance of returns during the 

later period weakens tests for detection of differences in 

means. 

3) For municipal and corporate bonds, January has 

unusually high returns. Other months also exhibit some 

unusual patterns, but not to the same degree as January. 
« 

This result is consistent with the taxless selling 

hypothesis. 

4) There is no evidence of monthly variance differ

ences. Risk, as measured by variance, is not signifi

cantly different from one month to the next. 



CHAPTER VI 

EMPIRICAL RESULTS OF INDIVIDUAL BOND TESTS 

Data 

Bond research has always been hampered by a lack of 

bond price data. Stock price data are available over a 

long time period in computer readable form. This is not 

the case for bonds. 

Corporate bond price data used in this dissertation 

were obtained from the Wall Street Journal New York Bond 

Exchange quotes. The New York Bond Exchange represents 

about one-tenth of the total bond market trading in the 

United States. Therefore, it is possible that these data 

do not represent the total market.23 In spite of this 

caveat, these data were the best available and have been 

used by other bond researchers. 

Treasury issue quotations were also obtained from the 

Wall Street Journal. There is no standard source for 

municipal bond quotes on a daily basis, so municipal 

issues were omitted from the study. Data about bond fea

tures and ratings were obtained from either Moody's Bond 

Record [47] or Standard and Poor's Bond Guide [63]. 

In gathering a sample of corporate bond price and 

102 
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rating data, there are several problems. The major prob

lem is that New York Bond Exchange quotes are not avail

able for a given bond unless the issue trades that day. 

In tracking some of the smaller issues over a several day 

period, there will often be days where there is no quote 

available. This caused many bonds to be dropped from the 

sample. Also, some issues are not rated by either Moody's 

or Standard and Poor's or not listed in their bond guides. 

Unrated issues were included in regressions that did not 

use bond rating as an explanatory variable, and omitted 

from regressions that did use bond rating. 

Three different samples were collected. For all 

three samples, the dependent variable being studied was 

the year-end return. This is defined as the return from 

the close of trading on the second-to-last trading day of 

the year to the close of trading on the fourth trading day 

of the following year. This five day return period was 

chosen to be consistent with Roll's study [53] examining 

year-end stock market seasonality. 

The first sample was a large (100-150 bonds) random 

sample of corporate bonds for five selected years.2* The 

periods selected were year-end 1974, 1975, 1976, 1977, and 

1983. The 1974-77 period was used because it is fairly 

homogeneous regarding tax treatment and includes both 

strong bear market and strong bull market years. The 1983 

year-end was included to update the study to a more recent 
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period. This sample is referred to as "Sample 1." 

The second sample was designed to focus on corporate 

issues that might be potential tax-selling candidates. 

Issues that had experienced an annual price decline of ten 

or more percent were included. This rule was chosen 

because it seemed reasonable and limited the sample size, 

without being overly restrictive.25 Year-end periods from 

1972 to 1983 were included. In some years there were no 

bonds included because they either did not meet the selec

tion criterion or data were unavaiIable.26 This sample is 

called "Sample 2." 

The third sample consisted of U.S. Treasury issues. 

A random sample of issues for the year-end periods 1972 

through 1983 was collected. This sample is called "Sample 

3." 

Summary information for the characteristics of the 

three samples are shown in Tables 14 through 16. For the 

corporate issues, information on callability, sinking fund 

provisions, and rating is included. 

Regression analysis was used to analyze the data. 

The three regression models described in Chapter IV were 

used for each of the three samples. Models 2 and 3 vary 

slightly in their implementation, owing to differences in 

the data samples. 



TABLE 14 

DATA SUMMARY FOR SAMPLE 1 
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Category 1974 1975 1976 1977 1983 ALL 

Total Bonds 107 124 128 123 132 614 

Avg. Coupon 7.45 7.76 7.93 8.00 9.56 8.16 

Avg. 
Maturity 

13.33 16.55 16.38 15.47 14.69 15.34 

Callable 

Sinking Fund 

AAA 

AA 

A 

BBB 

BB 

B 

CCC 

CC 

C 

D 

No 

Avg. 

Avg. 
end 

rating 

rating 

rating 

rating 

rating 

rating 

rating 

rating 

rating 

rating 

rating 

. PXCHG 

. Year-
Return 

81 

39 

20 

14 

22 

17 

15 

8 

2 

0 

1 

2 

6 

.848 

2.61 

115 

45 

36 

12 

11 

39 

5 

7 

0 

0 

0 

0 

14 

1.071 

2.53 

117 

54 

22 

20 

17 

36 

4 

11 

5 

0 

1 

0 

12 

1.121 

1.03 

119 

46 

37 

21 

10 

35 

7 

2 

0 

0 

0 

0 

11 

.975 

0.20 

128 

75 

11 

39 

26 

17 

15 

8 

5 

3 

0 

0 

8 

1.002 

0.79 

560 

259 

126 

106 

86 

144 

46 

36 

12 

3 

2 

2 

51 

1.008 

1.39 
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TABLE 15 

DATA SUMMARY FOR SAMPLE 2 

Category 1973 1974 1978 1979 1980 1981 ALL 

Total 29 40 76 39 40 55 291 
Bonds 

Avg. 8.36 8.05 8.78 8.57 9.09 9.53 8.72 
Coupon 

Avg. 16.26 18.98 23.28 22.21 19.07 23.57 21.16 
Maturity 

Callable 

Sinking 
Fund 

AAA rating 

AA rating 

A rating 

BBB rating 

BB rating 

B rating 

CCC rating 

CC rating 

C rating 

D rating 

No rating 

PXCHG 

Avg. 3 
Year-end 
Return 

24 

21 

0 

0 

0 

7 

5 

9 

7 

0 

0 

4 

0 

806 

.15 

35 

20 

2 

1 

8 

8 

8 

5 

1 

0 

0 

1 

6 

.681 

4.23 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.889 

1.96 

38 

27 

8 

3 

13 

11 

0 

4 

0 

0 

0 

0 

0 

.851 

0.01 

40 

21 

12 

2 

15 

2 

2 

5 

0 

0 

0 

0 

2 

.847 

4.46 

46 

39 

10 

16 

9 

9 

1 

7 

0 

1 

1 

0 

1 

.819 

0.24 

199 

133 

33 

22 

45 

37 

18 

32 

9 

1 

1 

5 

12 

.819 

2.20 
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DATA SUMMARY FOR SAMPLE 3 
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Year Total Average 
Bonds Coupon 

Average Average 
Maturity PXCHG 

Average 
Year-end 
Return 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

All 

31 

35 

25 

21 

21 

20 

20 

19 

24 

22 

24 

23 

285 

5.77 

5.72 

5.76 

6.15 

7.49 

7.23 

7.21 

7.22 

7.90 

9.45 

10.14 

11.05 

7.47 

6.32 

6.26 

7.40 

7.69 

4.89 

4.42 

4.45 

5.21 

4.09 

4.50 

4.85 

5.60 

5.55 

.958 

.984 

.999 

1.004 

1.030 

.968 

.957 

.983 

.983 

.992 

1.144 

.957 

.996 

-0.087 

-0.076 

0.281 

0.704 

-0.203 

0.178 

0.283 

-0.129 

0.827 

-0.503 

0.344 

0.329 

0.153 
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Sample 1 (Large Sample) Results 

The results for model 1 are shown in Table 17. In 

1974, the price change coefficient is negative and signif

icant. In 1975, the coefficient is positive and signifi

cant. In the other three years, it is negative, but not 

significant. The results for 1974, a strong bear market 

year, are much different from the other four years. The 

r-square value for 1974 is large (.3988). 

The PXCHG variable is a ratio of late December bond 

price to early January (of the same year) price.27 jf the 

price were unchanged over the year, PXCHG would have a 

value of 1. For 1974, the model predicts a turn-of-the-

year return of 0.44 percent (16.20 - 15.76 x 1). For an 

issue that had declined in price by 10 percent, the model 

predicts a return of 2.01 percent (16.20 - 15.76 x .9). 

Model 2 results are shown in Table 18.28 The model 

performs well. The F-value is high, and only one co

efficient is not significant. The price change coeffi

cients are both negative and significant. Also, the null 

hypothesis of equal coefficients for LPXCHG and GPXCHG is 

rejected in favor of the alternative that the coefficient 

for LPXCHG is smaller.2» 

In addition, the terms representing interaction be

tween price change and the tax period dummy variable are 

positive and significant. The tax variable has a value of 

1 for 1983 and a value of 0 for 1974-77. So, in 1983, the 
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TABLE 17 

REGRESSION RESULTS FOR MODEL 1—SAMPLE 1 

Intercept PXCHG 
Year (T Value) (T Value) F Value Prob>F R2 

65.66 .0001 .3988 

14.26 .0003 .1166 

0.03 .8705 .0002 

0.96 .3283 .0087 

1.17 .2813 .0095 

35.57 .0001 .0596 

1974 

1975 

1976 

1977 

1983 

All 

16.20 
(9.49) 

-3.73 
(-2.51) 

1.35 
(0.50) 

3.00 
(1.05) 

1.82 
(1.91) 

5.33 
(7.67) 

-15.76 
(-8.10) 

5.19 
(3.78) 

-0.40 
(-0.16) 

-2.89 
(-0.98) 

-1.02 
(-1.08) 

-4.07 
(-5.96) 
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TABLE 18 

REGRESSION RESULTS FOR MODEL 2—SAMPLE 1 

Variable 

RF 

COU 

LNMAT 

INV 

CAL 

LPXCHG 

GPXCHG 

LPXTAX2 

GPXTAX2 

Coefficient 

1.015 

-0.054 

0.698 

-1.368 

-0.826 

-4.937 

-2.853 

6.612 

3.825 

F VALUE 

PROB>F 

R-SQUARE -

T Value 

9.58 

-1.43 

6.02 

-5.58 

-2.35 

-6.30 

-5.17 

8.07 

6.65 

= 37.369 

.0001 

.3778 

Prob > :T: 

.0001 

.1529 

.0001 

.0001 

.0191 

.0001 

.0001 

.0001 

.0001 

Note: There were no observations for tax period 1 for this 
sample. 
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effect of price change was positive. For an issue with a 

loss in 1983, the price change coefficient is 1.675 

(-4.937 + 6.612). The positive coefficient for the inter

action terms can be explained by the differences in tax 

treatment during the two periods. In 1983, the tax rate 

differential between ordinary income and capital gains 

income is 30 percent (50 - 20), compared to a differential 

of 35 percent (70 - 35) in the earlier period. So, in 

1983, the relative advantage of taking a tax loss is less. 

However, the positive interaction terms are larger in 

absolute value than the associated price change terms. 

Therefore, the relationship between returns and price 

change in 1983 is positive. This indicates that the tax 

change beginning in 1982 may have resulted in less tax-

loss selling. 

Maturity has a significant positive impact, as ex

pected. Investment grade bonds show a significantly lower 

return, which is also expected. The coupon term, which is 

not significant, may be picking up different effects, as 

explained in Chapter IV.3° The callability feature has a 

significantly negative effect. Ordinarily, callability 

would be expected to have a positive effect on returns, 

since investors presumably require higher returns for 

callable bonds. However, during the time period of the 

sample* bond prices had generally declined, thus providing 

extra call protection. Therefore, the demand for callable 
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issues may have been greater than usual, which would lower 

returns on these issues. Also, the expected maturity 

(time of principal repayment) of a callable bond is less 

than a noncallable bond, which would have a negative 

effect on returns. 

The results for model 3 are shown in Table 19. This 

model builds on model 2 with the addition of terms de

signed to capture possible clientele effects. The results 

for the price change and price change/tax interaction 

terms are the same as in model 2, except for GPXCHG, which 

is negative but not significant. Coefficients for 

maturity, callability, and investment grade status are all 

significant and unchanged in sign. The coupon variable, 

however, has a significant positive sign. 

The only significant term with clientele effect im

plications is the price change/coupon interaction term, 

PXCOU. The sign is significantly negative, as expected. 

The tax period version of this term, PXC0UTAX2, has a 

positive, but not significant coefficent. This indicates 

a possibility of reduced tax-loss selling activity in 

1983. The price change/investment grade interaction 

variable, PXINV, has a positive coefficient, which indi

cates less tax-loss selling for investment grade issues. 

However, the coefficient is not significant. 

The presence of multicollinearity creates potential 

problems with model 3. Multicol1inearity in the model is 
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TABLE 19 

REGRESSION RESULTS FOR MODEL 3—SAMPLE 1 

Variable 

RF 

COU 

LNMAT 

INV 

CAL 

LPXCHG 

GPXCHG 

LPXTAX2 

GPXTAX2 

PXCOU 

PXC0UTAX2 

PXINV 

Coefficient 

0.831 

0.339 

0.674 

-3.364 

-1.094 

-2.945 

-1.088 

4.674 

2.568 

-0.446 

0.081 

1.867 

T Value 

5.67 

2. 16 

5.80 

-2.21 

-2.99 

-2.45 

-1.06 

3.56 

2.60 

-2.68 

1.06 

1.25 

Prob > :T: 

.0001 

.0313 

.0001 

.0274 

.0029 

.0146 

.2879 

.0004 

.0096 

.0076 

.2914 

.2130 

F VALUE = 29.021 

PR0B>F .0001 

R-SQUARB = .3873 
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indicated by high variance inflation factors, high con

dition numbers, and high condition indices.^i Multi-

collinearity problems could account for problems with the 

significance levels since multicol1inearity inflates the 

variance of parameter estimates. Also, much of the multi-

collinearity is introduced through the addition of the 

price change/coupon interaction term, which would account 

for some of the difficulties with the COU and PXC0UTAX2 

coefficients. 

In general, the results show support for the tax-

selling hypothesis. An important result shown in Table 14 

is the average year-end return. For all 563 issues, the 

average year-end return is 1.23 percent. For an issue 

yielding 12 percent, this means that one-tenth of the 

annual yield is earned in a five-day period. 

Sample 2 (PTS Sample) Results 

Sample 2 was selected a priori to maximize the obser

vance of tax-selling effects. Results for model 1 are 

shown in Table 20. The regression model is significant in 

five of the six years.32 in four of the six years, the 

price change coefficient is significantly negative. In 

1981, it is negative, but not significant. In 1980, the 

relationship is significantly positive. However, the 

average turn-of-the-year return in 1980 was 4-85 percent, 

higher than any of the other years. Of the six years, 
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REGRESSION RESULTS FOR MODEL 1—SAMPLE 2 
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Year 

1973 

1974 

1978 

1979 

1980 

1981 

All 

Intercept 
(T Value) 

29.97 
(9.26) 

16.54 
(6.25) 

13.08 
(2.36) 

6.88 
(0.68) 

-30.44 
(-3.54) 

7.22 
(1.69) 

12.28 
(8.83) 

PXCHG 
(T Value) 

-33.29 
(-8.36) 

-17.35 
(-4.66) 

-12.51 
(-2.01) 

-8.08 
(-0.68) 

41.67 
(4.10) 

-8.64 
(-1.66) 

-12.28 
(-7.34) 

F Value 

69.91 

21.76 

4.02 

0.46 

16.85 

2.76 

53.83 

Prob>F 

.0001 

.0001 

.0487 

.5037 

.0002 

.1025 

.0001 

R2 

.7289 

.4048 

.0515 

.0122 

.3250 

.0505 

.1632 
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1980 was the strongest bear market year for bonds. 

In Table 21, the results for model 2 are shown. 

Since this sample did not include 1982 or 1983 data, TAXI 

is the only tax variable used (it is used as an inter

action term with the price change variable). This 

variable accounts for changes in tax treatment of gains 

and losses after 1977. Since the sample includes only 

issues that have declined in value over the year, the 

GPXCHG variable ia not applicable. 

The price change variables are both negative and 

highly significant. The coefficient for LPXTAXl is nega

tive, compared to the positive coefficient of LPXTAX2 with 

sample 1. Since the tax laws in the 1978-1981 provided 

more incentive to take losses, relative to the pre-1978 

laws, the negative coefficient is expected. 

The risk-free rate coefficient is positive and 

significant. The investment grade variable is negative 

and significant. However, the coupon, maturity, and call-

ability variables are all insignificant. The model ex

plains much of the variation in the dependent variable, 

having an r-square value of 0.5446. 

The results for model 3 are shown in Table 22. The 

basic price change variables, LPXCHG and LPXTAXl, are both 

significantly negative. None of the three terms designed 

to capture clientele effects are significant. The price 

change/coupon interaction variable has a negative coeffi-
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TABLE 21 

REGRESSION RESULTS FOR MODEL 2—SAMPLE 2 

Variable 

RF 

COU 

LNMAT 

INV 

CAL 

LPXCHG 

LPXTAXl 

Coefficient 

1.572 

0.056 

0.666 

-1.038 

-1.254 

-11.488 

-10.451 

T Value 

10.50 

0.44 

1.62 

-1.85 

-1.23 

-5.49 

-9.73 

Prob > :T: 

.0001 

.6612 

.1070 

.0661 

.2215 

.0001 

.0001 

F VALUE = 33.318 

PROB>F .0001 

R-SQUARE = .5446 

Note: There were no observations for tax period 2 for this 
sample. 
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TABLE 22 

REGRESSION RESULTS FOR MODEL 3--SAMPLB 2 

Variable 

RF 

COU 

LNMAT 

INV 

CAL 

LPXCHG 

LPXTAXl 

PXCOU 

PXCOUTAXl 

PXINV 

Coefficient 

1.541 

0.369 

0.485 

-5.175 

-1.093 

-8.021 

-15.135 

-0.744 

0.552 

5.449 

T Value 

8.28 

1.09 

1.08 

-1.31 

-1.00 

-2.21 

-4.64 

-1.53 

1.65 

1.10 

Prob > :T: 

.0001 

.2770 

.2830 

.1919 

.3190 

.0286 

.0001 

.1269 

.1005 

.2732 

F VALUE = 23.840 

PROB>F .0001 

R-SQUARE = .5539 
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cient, as expected. However, the coefficient for 

PXCOUTAXl is positive. The coefficient for PXINV is posi

tive, as expected. 

Several other variables lack significance. However, 

this may be a result of multicol1inearity problems. The 

multicollinearity problems encountered with model 3 and 

this sample are similar to those encountered with sample 

1.33 

The results for this sample also show support for the 

tax-selling hypothesis. The average year-end return for 

these issues is 2.17 percent. For the 36 issues in the 

sample that had declined in price by more than 20 percent, 

the average year-end return was 5.21 percent. 

Sample 3 (Treasury Issues) Results 

The results for sample 3 are shown in Tables 23, 24, 

and 25. The model 1 results show significant price change 

terms in six of the twelve years. In four of those years, 

the coefficient is negative. The explanatory power of the 

price change variable is extremely high in 1976, 1979, and 

1981. For these years, price change explains at least 69 

percent of the variation in year-end returns. However, 

for 1979 and 1981, the price change coefficient is posi

tive. 

Model 2 does not perform as well for the Treasury 

sample. The basic price change variables, LPXCHG and 



TABLE 23 

REGRESSION RESULTS FOR MODEL 1—SAMPLE 3 

120 

Year 
Intercept 
(T Value) 

-0.048 
(-0.14) 

-13.986 
(-2.87) 

-2.034 
(-0.63) 

-7.286 
(-1.19) 

6.695 
(7.13) 

2.422 
(1.10) 

0.053 
(0.04) 

-11.990 
(-6.28) 

13.655 
(4.87) 

-19.862 
(-10.34) 

-0.224 
(-0.28) 

1.920 
(2.91) 

PXCHG 
(T Value) 

-0.040 
(-0.11) 

14.134 
(2.86) 

2.318 
(0.72) 

7.958 
(1.30) 

-6.698 
(-7.35) 

-2.319 
(-1.02) 

0.240 
(0.17) 

12.067 
(6.22) 

-13.050 
(-4.58) 

19.508 
(10.09) 

0.497 
(0.72) 

-1.663 
(-2.41) 

F Value 

0.01 

8.15 

0.51 

1.70 

53.96 

1.03 

0.03 

38.67 

20.98 

101.73 

0.51 

5.80 

Prob>F 

.9112 

.0074 

.4814 

.2077 

.0001 

.3234 

.8648 

.0001 

.0001 

.0001 

.4815 

.0253 

R2 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

.0004 

.1980 

.0218 

.0822 

.7396 

.0542 

.0017 

.6946 

.4881 

.8357 

.0228 

.2165 
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TABLE 24 

REGRESSION RESULTS FOR MODEL 2—SAMPLE 3 

Variable 

RF 

COU 

LNMAT 

LPXCHG 

GPXCHG 

LPXTAXl 

GPXTAXl 

LPXTAX2 

GPXTAX2 

Coefficient 

0.078 

-0.048 

-0.105 

0.056 

0.130 

-0.370 

-0.382 

1.037 

0.185 

F VALUE = 

PROB>F 

R-SQUARE = 

T Value 

3.40 

-2.61 

-2.35 

0.27 

0.69 

-2.23 

-1.82 

4.46 

1.31 

5.534 

.0001 

.1529 

Prob > :T: 

.0008 

.0094 

.0193 

.7875 

.4929 

.0265 

.0707 

.0001 

.1904 
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TABLE 25 

REGRESSION RESULTS FOR MODEL 3 —SAMPLE 3 

Variable 

RF 

COU 

LNMAT 

LPXCHG 

GPXCHG 

LPXTAXl 

GPXTAXl 

LPXTAX2 

GPXTAX2 

PXCOU 

PXCOUTAXl 

PXC0UTAX2 

Coefficient 

0.083 

-0.076 

-0.093 

-0.176 

-0.080 

0.316 

0.240 

1.004 

0.088 

0.057 

-0.092 

-0.005 

T Value 

3.50 

-1.06 

-2.03 

-0.57 

-0.28 

0.80 

0.62 

2.13 

0.24 

0.71 

-1.84 

-0.12 

Prob > :T: 

.0005 

.2884 

.0431 

.5716 

.7762 

.4225 

.5378 

.0337 

.8110 

.4774 

.0675 

.9031 

F VALUE = 4.546 

PROB>F = .0001 

R-SQUARE = .1665 
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GPXCHG, are insignificant. The variables LPXTAXl and 

LPXTAX2 are significant with their expected sî -ns (nrga 

tive and positive, respectively). The variables GPXTAXl 

and GPXTAX2 have the expected signs, but are not signif

icant . 

The risk-free rate coefficient is positive and 

significant. Coupon has a significant negative impact, as 

expected. However, maturity also has a significant nega

tive coefficient. The explanatory power for this saaple 

is much lower than the other two samples, with an r-square 

of 0.1529. 

Model 3 performs poorly for this sample. Many of thr 

coefficients are either insignificant or have the "wrong" 

sign. The presence of multicollinearity also appears to 

be a problem.2* 

In general, the results for the Treasury sample offer 

only very limited support for the tax-selling hypothesis. 

The Treasury market appears to behave much differently 

than the corporate market. The lower volatility of Trea

sury issues creates smaller opportunities for tax-loss 

selling. Also, the Treasury sample probably has a lower 

percentage of individual investors than the corporate 

sample used in this study. Therefore, the tax and invest

ment considerations of the marginal investor for the Trea

sury market are probably different and may be influencing 

the results. 
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Summary 

Tests of individual corporate issues provide evidence 

in support of the tax-selling hypothesis. In general, the 

price change over the preceding year is negatively corre

lated with year-end returns, which agrees with the tax-

selling hypothesis. In addition, changes in the effect of 

the price change variable over time can be explained by 

changes in the tax law. Evidence of tax clienteles is 

inconclusive. 

Also, year-end returns for corporate issues are high. 

The average year-end return for sample 1 is 1.23 percent. 

For sample 2, the average is 2.17 percent. A year end 

return of 2 percent corresponds to an annual return of 180 

percent. The results suggest that investors receive a 

large portion of their annual return during the first few 

days of the year. 

The results for Treasury issues are much weaker. In 

some years, price change explains a large portion of year-

end returns. However, in several years the relationship 

is positive, not negative. The time-series aodels do not 

perform well. The results indicate that year-end Treasury 

bond returns behave differently than year-end corporate 

bond returns. 



CHAPTER VII 

CONCLUSION 

Conclusions and Significance 

The research objectives identified in Chapter I have 

been achieved. The evidence from Chapter V shows that 

corporate and municipal bond returns have, in the past, 

exhibited seasonal variation. Seasonal variations in 

returns were more evident prior to 1966. After 1965, the 

increased variability of bond yields makes detection of 

monthly return differences more difficult. The varia

bility of returns showed no seasonal pattern. 

January does appear to be unusual and offer higher 

probability of higher returns. Prior to 1966, January 

returns were significantly greater than other months for 

many bond indexes. Afterwards, January returns appeared 

to be higher than other months, but tests generally indi

cated the difference was not statistically significant. 

Examination of individual bond issues at year-end provided 

further evidence of a "January effect." Turn-of-the-year 

returns were generally high for the samples used in the 

study. 

The results for the index tests and individual bond 
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tests both indicate that Treasury issues behave 

differently than either corporate or municipal bonds. 

Since banks invest heavily in Treasury issues and hav 

good tax incentives to engage in tax-loss selling, one 

might expect any effects owing to tax-loss selling to also 

be present for this category. However, a possible 

explanation can be seen in Table 15. Examination of the 

average values of PXCHG for the 1972-83 period shows that 

Treasury issue prices are not highly volatile. Therefore, 

in comparison to corporate bonds, the potential for tax-

loss selling is much less. 

A possible explanation of capital market seasonality 

is seasonality in financing patterns of the U.S. Treasury 

or Federal Reserve. This explanation was not explicitly 

examined in this study. However, the lack of seasonality 

in Treasury issues provides some evidence against this 

explanation. If seasonality was induced through govern

ment financing activities, it seems logical that it would 

have a pervasive influence on the bond market. 

Another alternative explanation of the results for 

Treasury issues is market efficiency. Since the Treasury 

market is more active, it may be more efficient. The 

persistence of seasonal return fluctuations is less likely 

if the market is more efficient. 

In Chapter VI, year-end corporate bond returns were 

shown to have a significant negative relationship with 
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returns over the preceding year. In addition, changes in 

this relationship over time appear to be related to 

changes in tax laws during the sample period. These 

findings lend support to the tax-selling hypothesis. 

The potential for a profitable trading rule based on 

past price behavior seems to exist. For corporate issues 

that had declined in price by 20 percent, the average 

year-end return was 4-49 percent, which corresponds to an 

annual return of 881 percent. Buying these issues near 

year-end and selling shortly after the beginning of the 

year appears to be profitable, even after transaction 

costs.^^ This suggests a violation of weak-form market 

efficiency. However, the dollar profit potential is pro

bably small, owing to the relatively small year-end tra

ding volume. Even if seasonal arbitrage is not possible, 

the results suggest that sellers should delay year-end 

sales and buyers should accelerate purchases made early in 

the year. 

This research extends an established line of re

search. The bond market has previously been ignored, to a 

large extent, in capital market seasonality studies. Evi

dence supporting the existence of a January effect rein

forces the idea that some force has a pervasive influence 

on capital markets in January. 

Unlike most seasonality studies, this study ex

plicitly analyzed the effect of changes in tax laws. 
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Also, the possible influence of investor tax clienteles 

was examined. 

Limitations of the Research 

The major limitation is the quality of data. Bond 

indexes may or may not be representative of the market. 

As noted, there are significant problems in bond index 

construction. Seasonal patterns in subsets of the market 

could be due to chance. Also, the data for individual 

issues did not include OTC trading, which represents the 

majority of bond trading. The data samples for individual 

corporate issues probably include a much higher percentage 

of individual investor trades than occurs in the OTC 

market, which is dominated by institutions. Therefore, 

caution must be used in generalizing the results. 

Besides the data quality problems, there is a data 

quantity problem. Ideally, daily bond quotes for many 

firms over a long time period would be analyzed. However, 

the magnitude of the data collection problem severely 

limited the sample size. Thus, some of the methods used 

in stock market studies are virtually impossible to repli

cate in the bond market. 

Finally, the study focused on the tax selling hy

pothesis to explain a possible January effect. This focus 

ignores other possible explanations such as the infor

mation hypothesis and stochastic cash demand hypothesis. 
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Directions for Further Reaearrh 

Several avenues for additional resf-arch are apparent. 

Theoretical work concerning the effect of taxes on market 

equilibrium is needed. Schaefer and Constantinides have 

only scratched the surface of many issues. Their work 

indicates taxes have an important influence on equil

ibrium, clienteles, and optimal trading strategy. 

Many of the ideas incorporated into this study have 

applicability to stock market seasonality studies. The 

impact of tax law changes on year-end stock returns needs 

investigation. Also, the possibility of tax clienteles 

needs to be examined. For example, the year-end return 

for low dividend yield stocks may be higher than those of 

high dividend yield stocks, owing to a clientele effect. 

This study and previous studies have focused on tax-

loss selling candidates when examining individual issues. 

An interesting extension would be to examine issues that 

have appreciated significantly in price. Issues that are 

potential "lock-in" candidates could be identified using 

techniques similar to those used in constructing PTS 

measures. Based on tax arguments, these issues may 

exhibit unusually large negative returns at yearend. 

A possible data source for bonds is mutual funds. 

Mutual fund quotes are published on a daily basis, and 

each fund usually specializes in a particular category of 

bonds. This might be particularly useful with respect to 
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municipal bonds. 

If significant strides are to be mad*- in bond r*'-

search, better data sources must be developed. Sine*-

bonds represent the larger portion of capital market ac

tivity, it is unfortunate that data are so scarce. Stock 

market researchers enjoy the use of large databases in 

computer-readable form. Similar resources for bond re

search would greatly stimulate research efforts. 

Diller's remarks concerning why seasonality may per

sist are interesting. Betting on the January effect is a 

risky proposition. For many years, the argument has been 

made that seasonal patterns, once known, will disappear. 

Each year the investor must ask: "Is this the year?" The 

risk characteristics of a game played only once a year may 

be different from other games played throughout the year. 

In conclusion, there are both theoretical and empir

ical issues to be addressed. Seasonality is intriguing 

because it seems so basic. However, the subject involves 

issues that are both complex and subtle. 



ENDNOTES 

1. See for example any of the following: 
^•Christmas Bonus," Canadian BuRin>>«« (Dec. 1978), p. 

"Some Helpful Tax Hints," Forbes 10/29/79 
Swapping," Forbes 11/26/79, p. 194. 
"Clean-Up Time," Forbes 12/24/79. 
"Taxea and Timing," Forbes 7/7/80, p. 144. 
^•Year-End Tax Tips," Financial World 11/15/80. 
A Switch in Time." Financial WorlH 11/15/82, pp. 43- -

2. The development here draws on Fama [23] and Copeland 
and Weston [16]. 

3. Much of the material in this chapter comes from [34]. 
Changes in tax laws can be traced using [19]. In the 
tests of individual bonds, the data used primarily 
represent trades by individual investors. Since tax 
considerations enter directly into those tests, the 
focus in this chapter is on the tax treatment of 
individuals. 

4. Laws governing the treatment of capital gains changed 
frequently during the 1920's and 1930's. From 1942 to 
1977, the holding period was greater then 6 months. 
In 1977 it waa lengthened to greater than 9 months. 
Since 1978, it has been greater than 12 months. On 
June 22, 1984 it returned to greater than 6 months. 
It is scheduled to change again on January 1, 1988 to 
greater than 12 months. 

5. From 1942 to 1977, the maximum offset was $1,000. In 
1978, it was increased to $2,000. Since 1978, it has 
been $3,000. The method of computing losses has 
changed several times, as has the period for the 
carrying forward of losses. 

6. Prior to 1969, the maximum capital gains tax rate was 
25%. In 1969, the maximum rate was raised to 35%. In 
1978, taxes on capital gains were lowered. The combi
nation of a 60% exclusion rule and a top marginal tax 
rate of 70% made the maximum capital gains rate 28%. 
When the top marginal rate was lowered to 50% in 1981, 
the maximum tax rate on long-term capital gains was 
reduced to 20%, beginning in 1982. 
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7. The Census Bureau's X-11 program decomposes time 
series into trend, seasonal, cyclical, and irregular 
components for forecasting purposes. See [56]. 

8. The Scholes-Williams and Dimson procedures adjust 
betas for biases due to infrequent trading. 

9. Six months was the applicable holding period for long-
term status during most of the period of this study. 
In years where 9 or 12 months was the required holding 
period, then the maximum price over these periods was 
used. The idea is that a short-term loss is prefer
able since it directly offsets ordinary income. 

10. The stock basis is the original purchase price, from 
which capital gains and losses will be computed. 

11. See [16]. The development here follows Rozeff & 
Kinney [55]. 

12. The equation that relates bond prices to bond yields 
is: 

P = C ((1-1/(1+Y)n)/ Y) + F (1/(1+Y)n) 

where: P is the bond price, F is the face amount of 
the bond, n is the maturity, and Y is the yield-to-
maturity. Solving for Y, or percentage changes in Y, 
is difficult owing to the n-degree polynomial terms. 

13. A function is said to be monotonically decreasing if 
f (xi ) > f(x2) when xi < X2. Technically, the 
relationship between yields and returns must be linear 
for a significant difference in monthly mean percen
tage yield changes to imply a significant difference 
in monthly mean returns. From Table 3, it can be seen 
that this is approximately true. However, in the 
statistical tests employed this is not a problem, 
since the observations are replaced by their ranks. 
The tests are invariant to a monotonic transformation 
of the ranks. 

14. Dyl [21] says the following regarding the use of 
percentage price change as a PTS measure: "(the 
return) does at least indicate the likelihood that the 
owners of a given stock may possess unrealized gains 
and losses toward the end of a year. Certainly the 
owners of a stock that declined in price from January 
to November are more likely to have unrealized losses 
in their portfolios in December than are the owners of 
a stock that appreciated during the same period." 
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15. The differential between the tax rate on ordinary 
income and capital gains income is a function of the 
investor's marginal tax rate on ordinary income. 

16. An upaloping yield curve is considered "normal" 
this is the predominantly observed pattern. s ince 

17. There was a change in 1977, which was a transition 
year. However, for the purposes of this study, the 
impact was probably small and therefore is ignored. 

18. During the second tax regime, the differential in tax 
rates (for a maximum bracket investor) between 
ordinary income and capital gains incoae was 42 per
cent (70 - 28), compared to a difference of 35 percent 
during the first period. In the third period, the 
difference was 30 percent (50 - 20). 

19. Since Treasury issues have lower risk than corporate 
issues, they are considered to be of higher quality. 
This type of swap is frequently described in dis
cussions of bond portfolio management. 

20. Another potential problem is non-independence of the 
error terms. To test for this, monthly returns were 
regressed on eleven dummy variables, representing the 
last eleven months of the year. The autocorrelation 
function of the residuals from this model were then 
examined. There did not appear to be any violation of 
the independence assumption. A significance level of 
.10 would affect the interpretation of many of the 
subsequent tests. Using a .10 level, the evidence of 
seasonality is stronger. Since the p-values are re
ported, the reader can assign his/her own interpre
tation. 

21. The price and return indexes were ranked in reverse 
order from the yield indexes, in order to have a 
proper comparison. Pillai's trace was used as the 
test statistic. 

22. Contrasts were also used by Rozeff and Kinney [55] and 
Gultekin and Gultekin [33]. See [56]. 

23. Based on conversations with representatives of the New 
York Bond Exchange (NYBB), NYBE quotes primarily 
represent retail trades of individual investors, 
management. 

24. The sample consisted of about one-third of the New 
York Bond Exchange bonds with available data. The 
list of bond quotes was processed sequentially using 
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companies with names beginning from A through about K. 
This results in some duplication for companies such as 
AT&T, which have several bond issues being traded. 
Since bonds of the larger companies tend to be less 
variable, this probably biases the results against 
finding tax-related effects, and therefore is conser
vative. However, potential problems owing to non-
randomness of the sample are addressed later. 

25. A ten percent drop from face value is really fairly 
small. But, a more restrictive criteria would have 
reduced the sample too severely. 

26. In years of sharply decreased interest rates, almost 
all bonds have risen in price. 

27. More complicated PTS measures could be constructed. 
For example, consider a graph of daily stock prices 
over the year. The area under this curve might be a 
good PTS measure. Also, an additional adjustment 
would be to weight by trading volume. Another possi
bility would be give more weight to the most recent 
periods. 

28. A possible problem with this model is the correlation 
of errors between bonds within years and over time. 
Dummy variables for the years were added to this model 
to partially control for the year-to-year corre
lations. The yearly dummies were significant is all 
but one year. The basic results were similar to those 
reported in Table 18. The signs and significance of 
the variables were unchanged. To control for corre
lation of errors between bonds, duplicate company 
bonds were dropped in each year. For example, only 
one ATfcT bond was used in a particular year. Again, 
the basic results are similar to those in Table 18. 

29. The F-value of this test is 38.88, with an associated 
p-value of 0.0001. Therefore, the null hypothesis is 
rejected in favor of the alternative. 

30. Dropping the coupon term from this regression and 
subsequent regressions has no material effect on the 
results. 

31. "High" based on guidelines suggested in [4, 46]. Var
iance inflation factors (VIFs) exceeding 5 or 10, con
dition numbers greater than 100, and condition indices 
greater than 30 are considered high. For model 3, 
there are 10 VIFs ranging from 10 to 42. The con
dition number is 1628 and two condition indices are 
over 30, with the highest being 40. For model 2, the 
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two highest VIFs are 11 and 16. The condition nuaber 
is 165 and the highest condition index is 13. There
fore, for model 2 there are only mild indications of 
multicollinearity. 

32. The results for 1973 are by far the strongest. In 
1973, the r-square value is .7289. 

33. For model 3, there are four VIFs over 10 ranging from 
20 to 83. The condition number is 550, but the high
est condition index is 23. For model 2, none of the 
multicollinearity indicators are above the suggested 
guidelines. 

34. For model 3, there are ten VIFs over 10 ranging from 
12 to 31. The condition number is 779, but no con
dition indices are over 30. For model 2, none of the 
multicollinearity indicators are above the suggested 
guidelines. 

35. Round trip transactions costs would be about 2 percent 
or less. 
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