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Security mnrkct regulators, among others, are concerned to know whether or not dealers nre 
nclturnl monopolists. Based on ;L rclndomly drawn sample of 3 I4 over-the-counter stocks, the 
results of this study suggest that while there are economies of scale, they nre not on the de;llcr 
level. In addition. both systematic nnd unsystemntic risk were tested for association with the 
transaction costs in this market. The evidcncc suggests unsystemntic risk is rclatcd to spread. 

1. Introduction 

The mark-up chnrgcd by dealers to consumers in the securities market, as in 

any other market, is a function of the operational cficicncy of the dcnlcrs and the 
nnturc of the product. Bccnusc the security markets arc regulated. the specific 

dotcrminnnts of this mark-up need to bc cstimatcd to answer public policy 
questions as well as to satisfy intcllcctual and m:inagcrial intcrcst in the dealers 

production functions. Tho importnncc of these dctcrminants is illustrated by the 
rcccnt debate over whether or not specialists arc natural monopolists. n question 

central to the furor over the relationship bctwecn the New York Stock Exchange 
(NYSE) and the third market. These questions make it essential that the nature 
of transactions costs in these markets bc understood. The purpose of this paper 
is to analyze the dctcrminnnts of spread in the over-the-counter market (OTC), 
to determine if the dealership function is a natural monopoly and to test other 

hypotheses. ’ 

*We wish lo acknowledge the helpful suggestions made by Michael Canes. Michael Jcnscn 

and 3n anonymous rcfcrce. 
‘Several other studies analyze the dotcrminants of the sprer~d between bid and asked per 

sh;rre prices. Dcmsetz (1908) developed 3 theory of tmnsxtions costs in the securities mnrkcts 
ton which we rely. in Ixgc measure) and provides some empirical verilication of the theory by 

analyzing the specialists’ spread on NYSE stocks. Tinic and West (1972) used Dcmsetr’s 
analysis to study the spreads on OTC stocks. These studies ma& important contributions to 111~ 
theory and mcasurcmcnt of transactions costs but, ;IS the authors pointed out. the data used arc 
not suflicient to allow more than lentarivc support for Dcmsetz’s theory. 111 addition. the 
trccltmcnt of risk in both studies is inadequate (Demsctr does not discuss risk; Tinic and West 
use a poor mcasurc). 
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The analysis is based on standard demand theory. The product offered by 
security dealers [as Drmsetz (1965) points out] is an immediate exchange of 
titles to securities instead of a delayed exchange. Dealers provide this immediate 
exchange by matching buy and sell orders and by holding an inventory of 
securities which is used to fill unmatched orders. The price charged for this 
product is the spread, the difference between the buying (bid) and selling (asked) 
price per share. The spread is a function of the market demand curve (the amount 
of immediacy demanded by investors), the competitiveness of the market, and the 
dealers’ cost curves. In this study we take investors’ demand for immediacy as 
given. and analyze per share spreads as a function of dealers’ costs and market 
structure. This analysis allows testing of hypotheses about whether natural 
monopoly characterizes the share-trading market, whether the market is com- 
petitive and the prevalence and effects of insiders. 

2. Determinants of the bid-asked price per share 

An important factor affecting the dealers’ costs is the amount of inventory 
required to provide the immediate transfer of shares they offer to investors. The 
amount of inventory a dealer must carry of a particular stock is a function of the 
volume of that stock’s transactions. As volume incrcascs so does the number of 
limit orders, which facilitate immcdiatc cxchangc. These limit orders arc a 
substitute for inventory; the grcatcr the number of transactions, the lower the 
amount of inventory that must bc held per transaction. Even without considcr- 
ing limit orders, standard inventory theory suggests that the inventory a dcalcr 
must hold to cfrcct trading immediacy is less than a proportionate function of the 
number of transactions hc expects to make. Thus the per unit cost of immediacy, 
i.c., the spread, should dcclinc as the transactions rate for the security incrcascs. 
The elasticity of the spread with rcspcct to the number of transactions provides a 
mcasurc of economics of scale from dealing in a particular stock, cet. par. 

Inventory carrying costs per unit are a positive function of the riskiness of 
holding the inventory, if dealers arc risk averse and arc unable to climinatc the 
risk by portfolio diversification. (Since the concept of risk is not discussed 
extensively in previous studies,’ an elaboration is provided in the following 

section.) Unlike most commodities, however, the cost of maintaining an 
inventory of securities does not include losses in value due to dctcrioration 
(although pilferage can be a problem). The cost of capital is also not a relevant 

‘Dcmsctz docsn’t discuss risk. Tinic and West’s (1972) basic discussion is the following: ‘Our 
initial notion was to hypothesize a positive relationship betwcen spreads and price volatility on 
the grounds that the greater the variability in price. the greater the risk associated with per- 
formance of the dealership function. On further rcllcction, however. WC concluded that we 
should not try to predict the sign of this cocflicicnt since it might be possible for the influence 
of price volatility to bc negligible if 3 dealer could diversify his operations sufficiently.’ Tinic’s 
study (1970) of spreads on the NYSE rcportcd in Tinic (1972) uses the standard deviation of the 
price of a security. prcsumnbly as a mcasure of risk (although no explicit ration& for inclusion 
of the statistic is given in the brief rcvicw of his analysis). 
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cost of carrying the inventory, since the returns from holding the securities 
normally reflect the opportunity cost of the capital invested. Thus, the inventory 
carrying costs are primarily due to the risks incurred in holding the inventory. 

Dealers also incur costs in matching buy and sell orders. If economies of scale 

characterize these transactions, per share spreads should be a function of the 
volume of trades in a specific stock. Transactions costs also may be related to the 
dollar amount traded. While transactions are stated in terms of the number of 
shares traded, market participants trade basically in dollar denominated claims. 
Were all factors other than price per share equal, traders would use limit orders 
to equalize the spread per dollar regardless of the price per share traded.3 
Consequently, spreads would be proportional to the per share price. This strict 
proportionality might be eliminated by disportionate broker costs since, if it is 
costly per dollar traded to enter the market for low-priced securities, the arbitrage 
mechanism could not equalize the spread per dollar. Thus spread should be 
positively, though not necessarily proportionally, related to the price of a stock. 

Trading with insiders increases the dealers’ costs and hence affects the per 
share spreads as Bagehot (1971) has pointed out. Insiders (by definition) have 
information which dealers do not. If they cannot identify the traders who are 
insiders, dealers must increase spreads on those shares which they believe are 
traded by insiders. 

Finally, the cxtcnt of competition. measured by the number of dealers who 
compete in making a market for a stock, should be reflected by the spread. A 
large number of dealers should keep the spread down to the competitive level. 
It is also possible that smaller spreads arc associated with a larger number of 
dealers because the prcscnce of other dealers allows any one dealer to offset a 
temporary inventory imbalance with intcrdcalcr trading. The two factors suggest 
that spread should bc ncgativcly related to the number of dealers making a 
market in the stock. 

It should be noted that the number of dealers and the number of shareholders 
arc likely to bc corrclatcd with each other since larger companies have more 
stockholders and more dealers who arc intcrcstcd in making a market in the 
stock. To the extent that these variables arc correlated with company size, their 
coefficients may measure the relation between the size of the firm and the spread 
chungcd by dealers. This proxy relationship should be remembered when the 
coefficients are intcrpretcd.4 

In summary, standard economic theory applied to the market for immediate 
transfer of titles to shares, indicates that 

SP = I(NT, I’S, HR, IR, ND), 

‘Thcrc is some belief that lower priced sl:arcs. as such, have grater variation in price than 
do higher priced shares. However, Hcins and Allison (1966) show that this belief is ground&i. 
Also, as is discussed below. it is irrelevant as a dctcrminant of spreads. 

.Thcrc is also some reason to believe that residual variance. which is our mcnsurc of holding 
risk, is ncgcltivcly related to company size. 



356 G.J. Bensron and R.L. Hagerman, Bid-asked spreads in OTC marker 

u here 

SP = 

NT = 

PS = 

spread per share, the price of an immediate transfer of title; 

number of transactions in a stock; 

price per share; 

HR = holding risk due to holding a stock in inventory whose price might 

change (up or down); 

IR = insider losses due to trading with insiders in a stock which, if purchased, 
is likely to go down in price or, if sold, is likely to go up in price more than 
expected; 

ND = number of competing dealers making a market in a stock. 

The relationship between SP and NT provides an estimate of economies of scale 
that results from savings in inventory and transactions costs, cet. par. The 
number of transactions in a particular stock by a given dcalcr and the spread 
charged by him would be most appropriate for this estimate. Though market 
spreads are analyzed, appropriate inclusion of the number of dcalcrs in the 
analysis allows making an estimate of the elasticity of sprcnds with rcspcct to the 
total number of transactions, given the number of dcolcrs. (Some additional 
cvidcncc is brought in below to dclineatc market from individual dcalcr ccono- 
mies of scale.) The relationship of SP and f f R. cct. par., also provides a mcasure- 
mcnt of the cxtcnt to which dcalcrs can diversify risk and arc risk averse. The 
relationship of SP and 111, cot. par., provitlcs a mcasurc of the cxtcnt and cost to 
dealers of trading with insiders. The relationship of St’ and NfI provides an 
indication of the clTcct of dcgrccs of competition on the price of immcdiatc stock 
title transfers. PS serves as a ‘homogcncity’ variable with respect to the trans- 
actions costs of transferring titles. 

3. Specification of the variables and sources of data 

Data for a five-year period. 31 January 1963 through 31 December 1967, wcrc 
collected (laboriously) and checked (carefully) on a randomly selected sample of 
314 over-the-counter firms which had :lt Ic;lst 500 stockholders and one million 
dollars in assets and for which the information required to specify the varinblcs 
was avail;tblc.5 

Syxds (SP) were computed as the difTcrcncc bctwccn the bid and asked 

‘Initinlly, 326 securities were included in the satnplc. 12 of which hnd ncgativc betas. Since 
WC rn11 rcgrcscions in the logarithms. thcsc I2 H’CW dropped from Ihc snmplc. 
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prices for each security. These prices, as of the last trading day in each month, 

were taken from the National Stock Summary.6 
When several dealers quoted different prices for the security, the price quoted 

by the dealer who made a market for the most months in each six month interval 
was used, unless two-thirds or more of the other dealers quoted a different price, 
in which case their price was recorded. ’ The month-end spreads then were 
averaged for each security over the entire sixty month sample period to reduce 
potentially spurious correlations due to random fluctuations. The bid price was 
taken as the price per share of the security (PS), and averaged in the same way as 

the spreads. 
The number of transactions (NT) are not available for OTC shares. Following 

Demsetz (1965) we approximated NT with the number of shareholders (NS). As 
he points out, the number of people holding the security is positively related to 
the number of potential buyers and sellers of the stock. The number of stock- 
holders (NS) at the end of each year was taken from various Moody’s Manuals. 
NS equals a simple average of the five yearly numbers.’ 

Specification of holding risk (HR) and insider risk (IR) requires some dis- 
cussion, since risk either was not considered or ill-defined in previous studies. 
Demsetz (1968) does not mention risk. Tinic and West (1972) tested the relation- 
ship between risk and spread by using the high minus the low price divided by the 
average price for the period as a proxy for risk. This mc;lsurc of risk can be 
criticized on two grounds. First, Pinches and Kinney (1971) have shown that it is 
not stable over time. Second, it is an ad hoc measure that has no theoretical basis. 
Consequently, one cannot ncccpt or rcjcct Tinic and West’s (1972, p. 1716) 
conclusion that over-the-counter market makers arc able to eliminate risk by 
diversification based on their empirical finding that spreads are not significantly 
rclatcd to their mcnsurc of risk. Howcvcr, a well delincd model exists that can 
provide theoretically defensible and mcanfully specified mcasurcs of risk. 

The ‘market’ model dcvcloped by Sharpc (1963) postulates that the rclntion- 

‘Demsctz’s (1968) data arc 3n avcragc of sprcnds quoted on n randomly sclcctcd sample of 
191 NYSE securities for two trading days, 5 January and 2Y f-ebrunry, 1965. Tinic and West 
(1972) derive their findings from two sets of data: 68 stock issues traded on 18 January. 1962. 
and 300 issues traded during the first tive trading days in Novcmbcr. 1971. The authors state: 
‘Due to the Ggnificnnt dilLxcnces in the size of the samples for 1962 and 1971 and the variations 
in statistical methodology employed. it is not possible to make direct comparisons of the 
cocllicicnts of the mode!s cstimatcd for those two period\’ (p. I720). 

‘Tinic and West (1972) describe their dcpendcnt varirrblc as ‘average rcprescntativc bid-ask 
spread’. 

“Tinic and West (1972) use total salcs and purchases during the day(s) for which they rccordcd 
sprcnds. As they state in analyzing their findings for their January 18. 1962 sample: ‘The 
rclativcly pocr ‘At’ no doubt rellccts the USC of only one day’s trading data, ix., the prcscnce of 
considerable spurious variability in volume’ (p. 1712). Their 1971 sample used nveragc of live 
days’ volume. The f-ratio for this variable is 3.9 compared lo -1.3 for the 1968 sample. 
Dcmsctz (1968) uses the number of scparcltcly rccordcd transzctions (T) per day (clppx’cntly on 
each of the two days for which he gathered Dada) and the number of shareholders (N) recorded 
in Moody’s. Hc finds that N is a slightly better rcgrcssor than r, though N and T arc highly 
correlated. 
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ship between the rate of return on a security and the market may be described by: 

Kj, = aj+bjR,,+Zjt, 

where - designates a random variable, and 

Rjt = In[(Pj,+ bjt)/pjl- *Iv 

p,, = price of thejth security at time 1, 

Bj, = the dividend paid on thejth stock during 1, 

Pj, _ , = the price of thejth stock at I - 1 adjusted for capital changes during I, 

A ,“, = In [A,/hf,_ I], 

Iti, = a general market index at t, 

7 
Lj, = a random error term that is serially independent and contempor- 

aneously independent of w,,,,. 

The relationship between the return on the stock and the market is measured by 
b, which is often called the beta coetlicicnt. If eq. (2) holds’ then the variance of 
8, is equal to 

Var(R,) = b~a*(R,)+a*(c,). (3) 

The term b, mcasurcs the risk of the stock that is due to its correlation with the 
market; it usually is culled the stock’s systematic risk. The unsystematic risk, 
a’(~,), is the risk that is unique to thejth firm. 

The capital asset pricing model, developed by Lintncr (1965) and Sharpe 
(1964). implies that the expected return from holding an asset will fully compen- 
sate the owner for bearing the systematic risk associated with it. Thus the spread 
should not be ati’ectcd by the systematic risk component of the holding risk (HR) 
since the dealer will already be compensated for it.” 

Markowitz (1959) has shown that the unsystematic risk, a2(ej), can be elimin- 
ated as the number of securities held approaches infinity. However, dealers may 
not hold a perfectly diversified portfolio of securities because of diseconomic5 
associated with increasing the number of markets they make. Since the number ot 
securities required to reduce a portfolio’s unsystematic risk is a positive function 
of the degree of the individual securities’ unsystematic risks, spread and un- 
systematic risk may be positively associated. 

As mentioned before, dealers face the risk of buying from or selling to insiders 

‘This model was tested by Fnma, Fisher, Jcnscn and Roll (1969) and others who found it 
valid empirically. 

“‘Jcnscn (1972) provides a thorough discussion of this model and its empirical validity. 
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who, on average, know something positive or negative about a firm’s economic 
position before other market participants. We hypothesize that this insider risk 
(IR) is related to the security’s unsystematic risk; since unsystematic risk 
(residual variance) results from the market’s adjustment to firm specific infor- 
mation. The more frequent is the occurrence of firm specific events the larger the 
residual variance and hence the greater is the insiders’ opportunity to trade 
against dealers, since dealers cannot readily determine if a stock price change is 
a consequence of inside activity or not. 1 ’ A dealer’s reaction to this situation 
will be to increase the spread on those stocks that present him with this risk and 
expend resources on discovering ‘inside’ information about the companies whose 
securities he trades.” Consequently, we expect a positive relationship between 
spreads and unsystematic risk. Because a significant positive relationship 
between SP and unsystematic risk (UR) is consistent with two hypotheses - 
insufficient diversification and inside trading - we conduct additional tests. 

Thus two measures of risk are identified - systematic risk (SR) which measures 
the risk of holding a stock whose price changes relatively more or less with 
respect to market changes, and unsystematic risk (UR) which measures risk 
specific to a stockwith general market risk accounted for. Systematic risk provides 
one measure of the cost of holding risk (HR). Unsystematic risk provides a 
measure of HR and insider risk (IR). The measures of risk (SR and UR) were 
calculated by estimating eq. (2) for each of the 314 securities in our sample using 
sixty monthly prices for each stock to calculate the stock’s return and the 
Standard and Poor 500 Index as a measure of general mark& conditions (M). As 
discussed before, the b,‘s arc the proxies used for systematic risk (SR), and the 
residual variances from each regression, c?‘(e,), arc the estimates of unsystematic 
risk (UR). 

The number of dealers making a market in cnch security (ND) during each 
half year in the sample period, as indicated by their having offcrcd to buy and sell 
the security, was taken from the National Stock Summary and avcragcd.” 

4. Empirical findings 

Table I gives the mean, median, standard error, and in&quartile range for 

“The hypothesis that follows is due to Dlrgchot (1971) and Michael Jensen (in conversation). 

’ *As with all allocations of resources. the dealer can maximize his gains (or minimize his 
losses) by using a mix of stratcgics according to the rclatcd marginal costs and revenues 
associated with each and with vclriouscombinations. 

“In their study on OTC spreads, Tinic and West (1972) USC n similar measure. although the 
numbcr of dealers arc only those giving quotes on the one day (1962 sample) or the five days 
(197 I sample) studied. Dcmsctz (1965) uses the number of markets in which n NYSE security 
was traded as his measure of competition. In his study of NYSE spreads, Tinic (1970. p. 16) 
criticizes Demsctz’s mcasurc because it ‘need not indicate the degree of clfectivc compctitivc 
prcssurc on the NYSE specialists’, and calculates instead an ‘index of trading concentration*. 
The index of trading concentration is a tlerfindahl conccntrntion index. the sum of the squared 
ratio of trading in each market, whcrc the sum of the ratios = 1. 
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Table 1 

Summary statistics describing how the dependent and independent variables are distributed over 
the securities in the sample, before transformation to logarithms (314 securities). 

Mean Median 

Dollar spread (SP), average 0.88 
Bid price (PS), average 31.85 
Number of shareholders (NS). 

average 3883.39 
Number dealers (ND), average 12.48 
Systematic risk (SR) 0.82 
Unsystematic risk (UR) x 10 0.10 

Standard Interquartile 
error range 

0.68 0.67 0.51 
24.50 31.34 31.06 

2304.08 4321.51 3279.96 
10.10 9.22 8.67 
0.63 0.68 0.68 
0.03 0.17 0.09 

h’ote: Variables which are averages were averaged over five years for each security. 

each of the variables used in the analysis. The data in this table are the values of 

the variables for each security tabulated over all the securities in the sample. 

Since there is no a priori functional relationship between the spread and the 

explanatory variables, various functional forms wcrc estimated. The log-linear 

relationship satistics best the assumptions required for least squares, primarily 

because this transformation eliminated the obvious skewness in the original 

variables. The results of the regression when h, was used as the risk variable arc 

shown in table 2. The coefiicicnts associated with price per share (I’S), number of 

dcalcrs (ND). and number of stockholders (NS) arc all of the hypothesized sign 

and arc signilicant at the I % Icvcl. The cocfiicicnt associated with systematic risk 

(SR) is insignilicant. consistent with our a priori reasoning that the cxpcctcd 

return on the stock should compcnsatc the dcalcr for this risk. 

Results of regression using niarkct risk (314 observations). 

- --______ 

Indcpcndcnt 
varia blc 
____-- 

Standard 
Cocllicicnt deviation t-ralio 

Constant 0.63 0.01 46.44’ 
In I’S 0.471 0.018 ‘6.16’ 
In NS - 0.266 0.0’4 -11.00’ 
In ND -0.121 0.032 -3.X7” 
In SR -0.01 I 0.022 -0.500 
-___- .-- - 

R2 = 0.75, F = 232.26 

*Statistically signilicant at 0.1% . 
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Table 3 contains the regression results when unsystematic risk (UR) is used as 
the risk variable. All of the coefficients, including that of UR, have the expected 
sign and are statistically significant at the 0. I ‘A level. The discussion that follows 
refers to this table. “ 

Not surprisingly, the price per share (PS) is the most important explanatory 
variable (in terms of the f-ratio). Since all the variables are logarithms, the 
coefficients provide direct estimates of elasticities. The coefficient of PS, 0.594. 
indicates that higher priced shares have higher spreads per share but the relation- 
ship is less than proportional, since a doubling of share price is associated with 
only a 59 percent increase in spread, cet. par. This finding is consistent with both 
the Demsetz (1968) and Tinic and West (1972) studies which found a positive 
relationship between spread and share price. Demsetz’s (1968, p. 53) results also 

Table 3 

Resultsofregressionusingunsystemnticrisk(314observations). 

Independent 
variable 

Standard 

Coefficient deviation r-ratio 

Constant 0.59 0.01 53.90’ 
In PS 0.594 0.0’3 25.82’ 
In NS -0.165 0.016 - 6.35’ 
In ND -0.26X 0.031 - 8.38’ 
In UK 0.137 0.019 7.21’ 

H’ = 0.78, F = 26.4 

‘Stalisticnlly signitictint ;it 0.1;: . 

indicate a lack of proportionality in this relationship, although he dots not 
cmphasizc this finding. The fact that spread dots not increase equally with share 
price is consistent with the hypothesis that brokerage costs may prevent arbitrage 
from ensuring an equal price of immediacy per dollar traded. This result suggests 
that simple linear models may be inappropriately spccificd when used to cxaminc 
the dctcrminants of spread. 

The significant ncgativc cocficient associated with the number of stockholders 
(NS), the proxy for scale (number of transactions, NT) suggests that as scnlc 
increases the per share price of immediacy declines. This result is consistent with 
Tinic and West (1972) and Dcmsetz (1969) in terms of sign. The estimated 
elasticity of -0.165 also indicates that the saving from increased scale (trading 
volume) is less than proportional to the incrcasc in scale, which is again consistent 
with Demsctz’s (1968, p. 49) results for the New York Stock Exchange. If the 

“The regression results do not suffer from sevcrc multicollincarity bawd on Haitovsky’s 
(1969) test using 3. signilicancs lcvcl ofO.O31:, 
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cause of this decline was at the dealer level, then immediacy for any security 
would be provided by only one dealer who would be a natural monopolist. 
However, Tinic and West (1972) present evidence which shows that the number 
of dealers increases with volume, a finding which is not consistent with the 

hypothesis that the dealer cost curves decline as volume increases.15 
This conflict can be reconciled by considering each dealer who makes a market 

in a particular stock as being a member of an industry comprised of all dealers 
who maintain an inventory of the stock. The spread is the industry supply price 
of immediacy and it can decline as volume increases because of industry econo- 
mies which are external to the firm but internal to the industry. Thus, dealers may 
face positively sloped marginal cost curves which shift down as industry output 
increases.16 This reasoning, which is consistent with the data, indicates that 
dealer firms need not be considered as natural monopolists for public policy 
purposes, since decreasing cost industries are consistent with pure competition. 

Finally, the significant coefficient of unsystematic risk (UR) indicates either 
that the costs of diversifying make it uneconomical for dealers to eliminate this 
unsystematic risk and/or that unsystematic risk is a proxy for the average losses 
due to trading with insiders. Some evidence on the extent of dealer diversification 
is provided by a survey of dealers in the Special Study (1962, part III, p. 679) 
which indicates that 57”/, of the dcalcrs made a market in ten or less stocks. Since 
Fisher and Lorie (1970) have shown that a portfolio of sixteen stocks is required 
to eliminate 900/, of the unsystematic risk, ” the survey results suggest that the 
majority of dcalcrs arc not adcquntcly diversified. Since the dealers could, in 
principle. become more fully diversified by increasing their product line, this lack 
of ciivcrsification suggests that thcrc arc costs associated with diversifying. 

The hypothesis that dealers increase the spread when faced with the risk of 
dealing with insiders also is supported by the significant cocficicnt of the un- 
systematic risk variable, on the assumption that unsystematic risk is related to 
insider trading. A crude test of this assumption was made by collecting the 
perccntngc of stock held by the top twenty stockholders who were officers and/or 
directors, i.e., insiders, of 59 banks in our snmplcl’ We correlated these per- 
centages, which arc rough estimates of the potential for insider trading, with the 
unsystematic risk (UR) of the same 59 banks. The resulting Spearman rank order 
correlation coeflicient was +0.28 which is signilicant at the 5% level. Although 

“The corr&tion bctwccn the number of dcalcrs and the number of stockholders in our 
sample is 0.47 when the untrzmsformcd data arc used. The correlation bctwcen the natural logs 
of thcsc variables is 0.41. As noted above. this correlation might also be due to size. 

leThis idea was first suggested to 11s by Jamcs Hamilton. Industry economics of scale could 
result from the ability of dcnlcrs to otTset inventory imbalnnccs by trading with other dealers, 
although additional rcscarch is needed to isolate thcsc economics. 

“See also Evans and Archer (196X) on this point. 
18Thcsc data wcrc collcctcd from the U.S. I-iousc of Rcprcscntativcs, Subcommittee on 

Domestic Finance, Committee on Banking and Currency. Twenty Largest Stockholders of 
Record in Member Banks of the Federal Reserve System, 88th Congress, 2nd Session, October 

15,1964. 
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much more research needs to be done on the relationship between insiders and 
unsystematic risk, this evidence leads us to accept tentatively the hypothesis that 
exposure to insider trading is one of the determinants of spread in the over-the- 
counter market. 

5. Summary and conclusion 

Traditional economic analysis, first applied by Demsetz (1968) to the price for 
effecting immediate transfers of title to shares (bid-asked spreads), is used to 
analyze the determinants of spreads in the over-the-counter market. The sample 
collected allowed more theoretically and empirically valid tests of hypotheses 
than are presented in previously published studies. The present study found 
statistically significant (0.1% level) relationships of the sign postulated between 
spreads per share and price per share, number of stockholders (a proxy for the 
scale of transactions), number of dealers, and unsystematic risk. None of these 
relationships appear linear, which suggests that the linear models used in earlier 
studies were not appropriate, though the findings of these studies generally are 
consistent with ours. 

The estimates provide evidence on the hypotheses presented in the first section 
of the paper. Economics of scale in trading are found - trading scale (mcasurcd 
by the number of sharcholdcrs) is ncgativcly rclatcd to spreads (a doubling in the 
number of sharcholdcrs is associated with a 16.5% dccreasc in spread). While 
this might bc taken to mean that dcalcrs arc natural monopolists, additional data 
suggests that the results may bc more consistent with security dealing being a 
decreasing cost industry with economics cxtcrnal to the individual dealer. The 
cocthcicnts cstimatcd also indicate that competition (mcasurcd by the number 
of dcalcrs) is associated with lower per share spreads (a doubling of the number 
of dealers is associated with a 26.S ‘x dccreasc in spreads). 

The risk (inventory holding and insider) measurcmcnts used arc dcrivcd from 

the capital-asset pricing model. As was cxpccted, systematic risk (beta) is not 
associated with spreads. Unsystematic risk (rcsidualvariancc), which is associated 
with spreads, mcasurcs the dealers’ cost of portfolio diversification and their cost 
of trading with insiders. Additional evidcncc suggests that both explanations are 
relevant. 
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