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Abstract

We review the theories on how liquidity affects the required returns of
capital assets and the empirical studies that test these theories. The
theory predicts that both the level of liquidity and liquidity risk are
priced, and empirical studies find the effects of liquidity on asset prices
to be statistically significant and economically important, controlling
for traditional risk measures and asset characteristics. Liquidity-based
asset pricing empirically helps explain (1) the cross-section of stock
returns, (2) how a reduction in stock liquidity result in a reduction in
stock prices and an increase in expected stock returns, (3) the yield dif-
ferential between on- and off-the-run Treasuries, (4) the yield spreads
on corporate bonds, (5) the returns on hedge funds, (6) the valuation of
closed-end funds, and (7) the low price of certain hard-to-trade securi-
ties relative to more liquid counterparts with identical cash flows, such
as restricted stocks or illiquid derivatives. Liquidity can thus play a role
in resolving a number of asset pricing puzzles such as the small-firm
effect, the equity premium puzzle, and the risk-free rate puzzle.
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Introduction∗

This survey reviews the literature that studies the relationship between
liquidity and asset prices. We review the theoretical literature that
predicts how liquidity affects a security’s required return and discuss
the empirical connection between the two.

Liquidity is a complex concept. Stated simply, liquidity is the ease
of trading a security. One source of illiquidity is exogenous transac-
tion costs such as brokerage fees, order-processing costs, or transaction
taxes. Every time a security is traded, the buyer and/or seller incurs a
transaction cost; in addition, the buyer anticipates further costs upon
a future sale, and so on, throughout the life of the security.

Another source of illiquidity is demand pressure and inventory
risk. Demand pressure arises because not all agents are present in
the market at all times, which means that if an agent needs to sell
a security quickly, then the natural buyers may not be immediately
available. As a result, the seller may sell to a market maker who buys
in anticipation of being able to later lay off the position. The market
maker, being exposed to the risk of price changes while he holds the

* The authors thank Joel Hasbrouck for helpful comments.
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asset in inventory, must be compensated for this risk – a compensation
that imposes a cost on the seller.

Also, trading a security may be costly because the traders on the
other side may have private information. For example, the buyer of a
stock may worry that a potential seller has private information that
the company is losing money, and the seller may be afraid that the
buyer has private information that the company is about to take off.
Then, trading with an informed counterparty will end up with a loss. In
addition to private information about the fundamentals of the security,
agents can also have private information about order flow. For instance,
if a trading desk knows that a hedge fund needs to liquidate a large
position and that this liquidation will depress prices, then the trading
desk can sell early at relatively high prices and buy back later at lower
prices.

Another source of illiquidity is the difficulty of locating a counter-
party who is willing to trade a particular security, or a large quantity
of a given security. Further, once a counterparty is located, the agents
must negotiate the price in a less than perfectly competitive envi-
ronment since alternative trading partners are not immediately avail-
able. This search friction is particularly relevant in over-the-counter
(OTC) markets in which there is no central marketplace. A searching
trader incurs financing costs or opportunity costs as long as his trade
is delayed, and, further, he may need to give price concessions in the
negotiation with the counterparty that he eventually finds. Alterna-
tively, he may trade quickly with a dealer and bear illiquidity cost. In
general, a trader faces a tradeoff between search and quick trading at
a discount.

These costs of illiquidity should affect securities prices if investors
require compensation for bearing them. In addition, because liquid-
ity varies over time, risk-averse investors may require a compensation
for being exposed to liquidity risk. These effects of liquidity on asset
prices are important. Investors need to know them in designing their
investment strategies. And if liquidity costs and risks affect the required
return by investors, they affect corporations’ cost of capital and, hence,
the allocation of the economy’s real resources.
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Liquidity has wide ranging effects on financial markets. As our sur-
vey shows theoretically and empirically, liquidity can explain the cross-
section of assets with different liquidity, after controlling for other
assets’ characteristics such as risk, and the time series relationship
between liquidity and securities returns. Liquidity helps explain why
certain hard-to-trade securities are relatively cheap, the pricing of
stocks and corporate bonds, the return on hedge funds, and the val-
uation of closed-end funds. It follows that liquidity can help explain
a number of puzzles, such as why equities commanding high required
returns (the equity premium puzzle), why liquid risk-free treasuries
have low required returns (the risk-free rate puzzle), and why small
stocks that are typically illiquid earn high returns (the small firm
effect).

The liquidity literature is vast. In this survey we restrict our atten-
tion to papers that link liquidity to securities’ required return, that is,
to the literature on liquidity and asset pricing. Hence, we will not sur-
vey the large literature on market microstructure, which studies trading
mechanisms and the origins of illiquidity, e.g., in the form of bid–ask
spreads or market impact. Surveys of market microstructure include
O’Hara (1995), Madhavan (2000), Biais et al. (2002), and Harris (2003).
Further, Easley and O’Hara (2003) survey papers on microstructure
and the relationship to asset pricing, and Cochrane (2005) surveys
recent NBER papers on liquidity and asset pricing. We apologize that
we cannot survey every paper on liquidity and asset pricing; the liter-
ature is simply too large and too rapidly expanding. Our final apology
is that our own papers are probably among the least overlooked; in
our defense, these are the papers that we know best, and they ask the
questions that originally drew us into this field.

In what follows, the theory of liquidity-based asset pricing is
surveyed in Section 2 and the empirical evidence is reviewed in
Section 3. The theory section proceeds from basic models with exoge-
nous (expected) holding periods to ones incorporating additional ele-
ments of risk and endogenous holding periods. The empirical section
reviews the evidence on the liquidity premium for stocks, bonds, and
other financial assets.



References

Acharya, V. V. and L. H. Pedersen (2005), ‘Asset pricing with liquidity
risk’. Journal of Financial Economics 77, 375–410.

Admati, A. R. and P. Pfleiderer (1988), ‘A theory of intraday patterns:
Volume and price variability’. Review of Financial Studies 1, 3–40.

Admati, A. R. (1985), ‘A noisy rational expectations equilibrium for
multi-asset securities markets’. Econometrica 53, 629–657.

Akerlof, G. A. (1970), ‘The market for lemons: Quality uncertainty
and the market mechanism’. Quarterly Journal of Economics 84,
488–500.

Allen, F. and D. Gale (2004), ‘Financial intermediaries and markets’.
Econometrica 72, 1023–1061.

Allen, F. and D. Gale (2005), ‘Financial fragility, liquidity, and asset
prices’. Journal of the European Economic Association 2, 1015–1048.

Amihud, Y., B. Lauterbach, and H. Mendelson (2003), ‘The value of
trading consolidation: Evidence from the exercise of warrants’. Jour-
nal of Financial and Quantitative Analysis 38, 829–846.

Amihud, Y., H. Mendelson, and B. Lauterbach (1997), ‘Market
microstructure and securities values: Evidence from the Tel Aviv
Exchange’. Journal of Financial Economics 45, 365–390.

83



84 References

Amihud, Y., H. Mendelson, and J. Uno (1999), ‘Number of shareholders
and stock prices: Evidence from Japan’. Journal of Finance 54, 1169–
1184.

Amihud, Y., H. Mendelson, and R. Wood (1990), ‘Liquidity and the
1987 stock market crash’. Journal of Portfolio Management 16, 65–
69.

Amihud, Y. and H. Mendelson (1980), ‘Dealership markets: Market
making with inventory’. Journal of Financial Economics 8, 21–53.

Amihud, Y. and H. Mendelson (1986a), ‘Asset pricing and the bid-ask
spread’. Journal of Financial Economics 17, 223–249.

Amihud, Y. and H. Mendelson (1986b), ‘Liquidity and stock returns’.
Financial Analysts Journal 42, 43–48.

Amihud, Y. and H. Mendelson (1987), ‘Trading mechanisms and stock
returns: An empirical investigation’. Journal of Finance 42, 533–553.

Amihud, Y. and H. Mendelson (1989), ‘The effects of beta, bid-ask
spread, residual risk and size on stock returns’. Journal of Finance
44, 479–486.

Amihud, Y. and H. Mendelson (1991a), ‘Liquidity, maturity and the
yields on U.S. government securities’. Journal of Finance 46, 1411–
1426.

Amihud, Y. and H. Mendelson (1991b), ‘Liquidity, asset prices and
financial policy’. Financial Analysts Journal 47, 56–66.

Amihud, Y. and H. Mendelson (1991), ‘Liquidity, maturity, and the
yields on U.S. Treasury securities’. Journal of Finance 46, 1411–
1425.

Amihud, Y. (2002), ‘Illiquidity and stock returns: Cross-section and
time series effects’. Journal of Financial Markets 5, 31–56.

Angel, J. J., J. H. Harris, V. Panchapagesan, and I. M. Werner
(2005), ‘From pink slips to pink sheets: Liquidity and shareholder
wealth consequences of Nasdaq delistings’. Working Paper, Ohio
State University.

Aragon, G. O. (2004), ‘Share restrictions and asset pricing: Evidence
from the hedge fund industry’. Working Paper, Boston College.

Atkins, A. B. and E. A. Dyl (1997), ‘Transactions costs and holding
periods for common stocks’. Journal of Finance 52, 309–325.



References 85

Attari, M., A. S. Mello, and M. E. Ruckes (2005), ‘Arbitraging arbi-
trageurs’. Journal of Finance. Forthcoming.

Bagehot, W. P. (1971), ‘The only game in town’. Financial Analysts
Journal 22, 12–14.

Balduzzi, P. and A. Lynch (1999), ‘Transaction costs and predictability:
Some utility cost calculations’. Journal of Financial Economics 52,
47–78.

Banz, R. W. (1981), ‘The relationship between return and market value
of common stocks’. Journal of Financial Economics 9, 3–18.

Bekaert, G., C. R. Harvey, and C. Lundblad (2005), ‘Liquidity and
expected returns: Lessons from emerging markets’. Working Paper,
Columbia University.

Benston, G. and R. Hagerman (1974), ‘Determinants of the bid-ask
spreads in the over-the-counter markets’. Journal of Financial Eco-
nomics 1, 353–364.

Berkman, H. and V. R. Eleswarapu (1998), ‘Short-term traders and liq-
uidity: A test using Bombay stock exchange data’. Journal of Finan-
cial Economics 47, 339–355.

Biais, B., L. R. Glosten, and C. S. Spatt (2002), ‘The microstructure of
stock markets’. Journal of Financial Intermediation. Forthcoming.

Bollen, N. P. and R. E. Whaley (2004), ‘Does net buying pressure
affect the shape of implied volatility functions?’. Journal of Finance
59, 711–753.

Boudoukh, J. and R. F. Whitelaw (1991), ‘The benchmark effect in the
Japanese government bond market’. Journal of Fixed Income 1/2,
52–59.

Boudoukh, J. and R. F. Whitelaw (1993), ‘Liquidity as a choice vari-
able: A lesson from the Japanese government bond market’. The
Review of Financial Studies 6, 265–292.

Brennan, M. J., T. Chordia, and A. Subrahmanyam (1998), ‘Alter-
native factor specifications, security characteristics, and the cross-
section of expected stock returns’. Journal of Financial Economics
49, 345–373.

Brennan, M. J. and A. Subrahmanyam (1996), ‘Market microstruc-
ture and asset pricing: On the compensation for illiquidity in stock
returns’. Journal of Financial Economics 41, 441–464.



86 References

Brenner, M., R. Eldor, and S. Hauser (2001), ‘The price of options
illiquidity’. Journal of Finance 56, 789–805.

Brunnermeier, M. and L. H. Pedersen (2005a), ‘Market liquidity and
funding liquidity’. Working Paper, Princeton University.

Brunnermeier, M. and L. H. Pedersen (2005b), ‘Predatory trading’.
Journal of Finance 60, 1825–1863.

Campbell, J. Y., S. J. Grossman, and J. Wang (1993), ‘Trading vol-
ume and serial correlation in stock returns’. Quarterly Journal of
Economics 108, 905–939.

Cao, H. H., M. D. Evans, and R. K. Lyons (2003), ‘Inventory informa-
tion’. Working Paper, University of North Carolina.

Chalmers, J. M. R. and G. B. Kadlec (1998), ‘An empirical examination
of the amortized spread’. Journal of Financial Economics 48, 159–
188.

Chan, J. S. P., D. Hong, and M. G. Subrahmanyam (2005a), ‘Liquidity
and asset prices in multiple markets’. Working Paper, NYU.

Chan, J. S. P., R. Jain, and Y. Xia (2005b), ‘Market segmentation,
liquidity spillover, and closed-end country fund discounts’. Working
Paper, Singapore Management University.

Chaplinsky, S. and L. Ramchand (2004), ‘The borrowing costs of inter-
national issuers: SEC Rule 144A’. The Journal of Business 77, 1073–
1097.

Chen, L., D. A. Lesmond, and J. Z. Wei (2005), ‘Corporate yield
spreads and bond liquidity’. Journal of Finance. Forthcoming.

Chen, Z. and P. Xiong (2001), ‘Discounts on illiquid stocks: Evidence
from China’. Working Paper, Yale University.

Cherkes, M., J. Sagi, and R. Stanton (2005), ‘Liquidity and closed-end
funds’. Working Paper, Princeton University.

Chordia, T., R. Roll, and A. Subrahmanyam (2002), ‘Commonality in
liquidity’. Journal of Financial Economics 56, 3–28.

Chordia, T., A. Sarkar, and A. Subramaniam (2005), ‘The joint dynam-
ics of liquidity, returns, and volatility across small and large firms’.
Working Paper, UCLA.

Chordia, T., A. Subrahmanyam, and V. R. Anshuman (2001), ‘Trading
activity and expected stock returns’. Journal of Financial Economics
59, 3–32.



References 87

Cochrane, J. H. (2001), Asset Pricing. Princeton University Press, New
Jersey.

Cochrane, J. H. (2005), ‘Asset pricing program review: Liquidity, trad-
ing and asset prices’. NBER Reporter.

Connor, G. and R. Korajczyk (1988), ‘Risk and return in an equilibrium
apt: Application of a new test methodology’. Journal of Financial
Economics 21, 255–290.

Constantinides, G. M. (1986), ‘Capital market equilibrium with trans-
action costs’. Journal of Political Economy 94, 842–862.

Copeland, T. E. and D. Galai (1983), ‘Informational effects on the bid
ask spread’. Journal of Finance 38, 1457–1469.

Datar, V. T., N. Y. Naik, and R. Radcliffe (1998), ‘Liquidity and stock
returns: An alternative test’. Journal of Financial Markets 1, 205–
219.

Datar, V. (2001), ‘Impact of liquidity on premia/discounts in closed-
end funds’. The Quarterly Review of Economics and Finance 41,
119–135.

Davis, M. and A. Norman (1990), ‘Portfolio selection with transaction
costs’. Mathematics of Operations Research 15, 676–713.

De Jong, F. and J. Driessen (2005), ‘Liquidity risk premia in corporate
bond markets’. Working Paper, University of Amsterdam.

Dimson, E. and B. Hanke (2002), ‘The expected illiquidity premium:
Evidence from equity index-linked bonds’. Working Paper.

Duffie, D., N. Garleanu, and L. H. Pedersen (2002), ‘Securities lending,
shorting, and pricing’. Journal of Financial Economics 66, 307–339.

Duffie, D., N. Garleanu, and L. H. Pedersen (2003), ‘Valuation in over
the-counter markets’. Working Paper, Stanford University.

Duffie, D., N. Garleanu, and L. H. Pedersen (2005), ‘Over-the-counter
markets’. Econometrica 73, 1815–1847.

Duffie, D. (1996), Dynamic Asset Pricing Theory. Princeton University
Press, New Jersey, second edition.

Easley, D., S. Hvidkjaer, and M. O’Hara (2002), ‘Is information risk a
determinant of asset returns?’. Journal of Finance 57, 2185–2221.

Easley, D., N. M. Kiefer, and M. O’Hara (1997), ‘One day in the life of
a very common stock’. Review of Financial Studies 10, 805–835.



88 References

Easley, D. and M. O’Hara (1987), ‘Price, trade size, and information
in securities markets’. Journal of Financial Economics 19, 69–90.

Easley, D. and M. O’Hara (2003), ‘Microstructure and asset pric-
ing’. In: G. Constantinides, M. Harris, and R. Stulz (eds.): Hand-
book of Financial Economics. B.V. North Holland, Elsevier Science
Publishers.

Easley, D. and M. O’Hara (2004), ‘Information and the cost of capital’.
Journal of Finance 59, 1553–1583.

Edison, H. J. and F. E. Warnock (2003), ‘A simple measure of the
intensity of capital controls’. Journal of Empirical Finance 10, 81–
103.

Eleswarapu, V. R. and M. Reinganum (1993), ‘The seasonal behavior of
liquidity premium in asset pricing’. Journal of Financial Economics
34, 373–386.

Eleswarapu, V. R. (1997), ‘Cost of transacting and expected returns in
the Nasdaq market’. Journal of Finance 52, 2113–2127.

Elton, E. J. and T. C. Green (1998), ‘Tax and liquidity effects in pricing
of government bonds’. Journal of Finance 53, 1533–62.

Elton, E. J., M. J. Gruber, D. Agrawal, and C. Mann (2001), ‘On the
valuation of corporate bonds using rating-based models’. Working
Paper, New York University.

Elyasiani, E., S. Hauser, and B. Lauterbach (2000), ‘Market response to
liquidity improvements: Evidence from exchange listing’. Financial
Review 41, 1–14.

Fama, E. F. and K. R. French (1992), ‘The cross section of expected
stock returns’. Journal of Finance 47, 427–465.

Fama, E. F. and K. R. French (1993), ‘Common risk factors in the
returns on stocks and bonds’. Journal of Financial Economics 33,
3–56.

Fama, E. F. and J. D. MacBeth (1973), ‘Risk, return and equilibrium:
Empirical tests’. Journal of Political Economy 81, 607–636.

Fenn, G. W. (2000), ‘Speed of issuance and the adequacy of disclosure
in the 144A high-yield debt market’. Journal of Financial Economics
56, 383–406.

Fisher, L. (1959), ‘Determinants of risk premiums on corporate bonds’.
Journal of Political Economy xx, 217–237.



References 89

Foerster, S. and G. A. Karolyi (1999), ‘The effects of market segmen-
tation and investor recognition on asset prices: Evidence of foreign
stock listings in the U.S.’. Journal of Finance 54, 981–1014.

Fujimoto, A. and M. Watanabe (2005), ‘Time-varying liquidity risk
and the cross-section of stock returns’. Working Paper, University of
Alberta and Rice University.

Gallmeyer, M. F., B. Hollifield, and D. J. Seppi (2004), ‘Liquid-
ity discovery and asset pricing’. Working Paper, Carnegie Mellon
University.

Garbade, K. D. and W. L. Silber (1979), ‘Structural organization of
secondary markets: Clearing frequency, dealer activity and liquidity
risk’. Journal of Finance 34, 577–593.

Garbade, K. D. (1984), ‘Analyzing the structure of Treasury yields:
Duration, coupon, and liquidity effects’. Topics in Money and Secu-
rities Markets. Bankers Trust Company.

Garleanu, N., L. H. Pedersen, and A. Poteshman (2004), ‘Demand-
based option pricing’. Working Paper, The Wharton School.

Garleanu, N. and L. H. Pedersen (2004), ‘Adverse selection and the
required return’. Review of Financial Studies 17, 643–665.

Garman, M. B. (1976), ‘Market microstructure’. Journal of Financial
Economics 3, 257–275.

Gelman, M. (1972), ‘An economist-financial analyst’s approach to valu-
ing stock of a closely held company’. Journal of Taxation xx, 353.

Glosten, L. R. and L. Harris (1988), ‘Estimating the components of the
bid-ask spread’. Journal of Financial Economics 21, 123–142.

Glosten, L. R. and P. R. Milgrom (1985), ‘Bid, ask and transaction
prices in a specialist market with heterogeneously informed traders’.
Journal of Financial Economics 14, 71–100.

Goldreich, D., B. Hanke, and P. Nath (2003), ‘The price of future liq-
uidity: Time-varying liquidity in the U.S. Treasury market’. Working
Paper, London Business School.

Gottesman, A. and G. Jacoby (2005), ‘Payout policy, taxes, and the
relation between returns and the bid-ask spread’. Journal of Banking
and Finance. Forthcoming.



90 References

Gromb, D. and D. Vayanos (2002), ‘Equilibrium and welfare in mar-
kets with financially constraint arbitrageurs’. Journal of Financial
Economics 66, 361–407.

Grossman, S. J. and M. H. Miller (1988), ‘Liquidity and market struc-
ture’. Journal of Finance 43, 617–633.

Grossman, S. J. and J. E. Stiglitz (1980), ‘On the impossibility of
informationally efficient markets’. American Economic Review 70,
393–408.

Grossman, S. J. (1976), ‘On the efficiency of competitive stock markets
where traders have diverse information’. Journal of Finance 31, 573–
585.

Harris, L. E. (2003), Trading and Exchanges. Oxford University Press,
New York.

Hasbrouck, J. and D. Seppi (2001), ‘Common factors in prices, order
flows, and liquidity’. Journal of Financial Economics 59, 383–411.

Hasbrouck, J. (1991), ‘Measuring the information content of stock
trades’. Journal of Finance 46, 179–207.

Hasbrouck, J. (2005), ‘Inferring trading costs from daily data: US equi-
ties for 1962 to 2001’. Working Paper, NYU Stern.

Heaton, J. and D. Lucas (1996), ‘Evaluating the effects of incomplete
markets on risk sharing and asset pricing’. Journal of Political Econ-
omy 104, 443–487.

Hegde, S. P. and J. B. McDermott (2003), ‘The liquidity effects of
revisions to the S&P 500 index: An empirical analysis’. Journal of
Financial Markets 6, 413–459.

Hellwig, M. F. (1980), ‘On the aggregation of information in competi-
tive markets’. Journal of Economic Theory 22, 477–498.

Holmström, B. and J. Tirole (1998), ‘Private and public supply of liq-
uidity’. Journal of Political Economy 106, 1–39.

Holmström, B. and J. Tirole (2001), ‘LAPM: A liquidity-based asset
pricing model’. Journal of Finance 56, 1837–1867.

Hopenhayn, H. A. and I. M. Werner (1996), ‘Information, liquidity,
and asset trading in a random matching game’. Journal of Economic
Theory 68, 349–379.



References 91

Ho, T. S. Y. and H. R. Stoll (1981), ‘Optimal dealer pricing under trans-
actions and return uncertainty’. Journal of Financial Economics 9,
47–73.

Ho, T. S. Y. and H. R. Stoll (1983), ‘The dynamics of dealer markets
under competition’. Journal of Finance 38, 1053–1074.

Huang, J. and M. Huang (2003), ‘How much of the corporate-
treasury yield spread is due to credit risk?’. Working Paper, Stanford
University.

Huang, M. (2003), ‘Liquidity shocks and equilibrium liquidity premia’.
Journal of Economic Theory 109, 104–129.

Huberman, G. and D. Halka (2001), ‘Systematic liquidity’. Journal of
Financial Research 24, 161–178.

Hu, S.-Y. (1997), ‘Trading turnover and expected stock returns: The
trading frequency hypothesis and evidence from the Tokyo Stock
Exchange’. Working Paper, National Taiwan University.

Jacoby, G., D. J. Fowler, and A. A. Gottesman (2000), ‘The capital
asset pricing model and the liquidity effect: A theoretical approach’.
Journal of Financial Markets 3, 69–81.

Jang, B.-G., H. K. Koo, H. Liu, and M. Loewenstein (2005), ‘Liquidity
premia and transactions costs’. Working Paper.

Jones, C. (2002), ‘A century of stock market liquidity and trading
costs’. Working Paper, Columbia University.

Kadlec, G. B. and J. J. McConnell (1994), ‘The effect of market seg-
mentation and illiquidity on asset prices: Evidence from exchange
listings’. Journal of Finance 49, 611–636.

Kalay, A., L. Wei, and A. Wohl (2002), ‘Continuous trading or call auc-
tions: Revealed preferences of investors at TASE’. Journal of Finance
57, 523–542.

Kamara, A. (1994), ‘Liquidity, taxes, and short-term treasury yields’.
Journal of Financial and Quantitative Analysis 29, 403–416.

Kane, A. (1994), ‘The trading cost premium in capital asset returns –
a closed form solution’. Journal of Banking and Finance 18, 1177–
1183.

Keim, D. (1983), ‘Size-related anomalies and stock return seasonality’.
Journal of Financial Economics 12, 13–32.



92 References

Kraus, A. and H. R. Stoll (1972), ‘Price impacts of block trading on
the New York stock exchange’. Journal of Finance 27, 569–588.

Krishnamurthi, A. (2002), ‘The bond/old-bond spread’. Journal of
Financial Economics 66, 463–506.

Kyle, A. S. (1985), ‘Continuous auctions and insider trading’. Econo-
metrica 53, 1315–1335.

Kyle, A. S. (1989), ‘Informed speculation with imperfect competition’.
Review of Economic Studies 56, 317–355.

Lagos, R. (2005), ‘Asset prices and liquidity in an exchange economy’.
Working Paper, New York University.

Lamont, O. A. and R. H. Thaler (2003), ‘Can the market add and
subtract? Mispricing in tech stock carve-outs’. Journal of Political
Economy 111, 227–268.

Lauterbach, B. (2001), ‘A note on trading mechanism and securities
value: The analysis of rejects from continuous trade’. Journal of
Banking and Finance 25, 419–430.

Lesmond, D., J. Ogden, and C. Trzcinka (1999), ‘A new estimate of
transaction costs’. Review of Financial Studies 12, 1113–1141.

Levy, H. (1978), ‘Equilibrium in an imperfect market: A constraint on
the number of securities in the portfolio’. American Economic Review
68, 643–658.

Liang, B. (1999), ‘On the performance of hedge funds’. Financial Ana-
lysts Journal 55, 72–85.

Lintner, J. (1965), ‘The valuation of risk assets and the selection of
risky investments in stock portfolios and capital budgets’. Review of
Economics and Statistics 47, 13–37.

Litzenberger, R. H. and K. Ramaswamy (1979), ‘The effect of personal
taxes and dividends on capital asset prices: Theory and empirical
evidence’. Journal of Financial Economics 7, 163–195.

Liu, H. (2004a), ‘Optimal consumption and investment with transac-
tion costs and multiple assets’. Journal of Finance 59, 289–338.

Liu, W. (2004b), ‘Liquidity premium and a two-factor model’. Working
Paper, University of Manchester, Manchester School of Accounting
and Finance.



References 93

Livingston, M. and L. Zhou (2002), ‘The impact of Rule 144A debt
offerings upon bond yields and underwriter fees’. Financial Manage-
ment xx, 5–27.

Loderer, C. and L. Roth (2005), ‘The pricing discount for limited liquid-
ity: Evidence from SWX Swiss Exchange and the Nasdaq’. Journal
of Empirical Finance 12, 239–268.

Longstaff, F. A. (2001), ‘Optimal portfolio choice and the valuation of
illiquid securities’. Review of Financial Studies 14, 407–431.

Longstaff, F. A. (2004), ‘The flight-to-liquidity premium in U.S. Trea-
sury bond prices’. Journal of Business. Forthcoming.

Longstaff, F. (1995), ‘How much can marketability affect security val-
ues?’. The Journal of Finance 50, 1767–1774.

Lo, A. W., H. Mamaysky, and J. Wang (2004), ‘Asset prices and trading
volume under fixed transaction costs’. Journal of Political Economy
112, 1054–1090.

Luttmer, E. G. (1996), ‘Asset pricing in economies with frictions’.
Econometrica 64, 1439–1467.

Luttmer, E. G. (1999), ‘What level of fixed costs can reconcile con-
sumption and stock returns?’. Journal of Political Economy 107,
969–997.

Lynch, A. W. and S. Tan (2004), ‘Explaining the magnitude of liquidity
premia: The roles of return predictability, wealth shocks and state-
dependent transaction costs’. Working Paper, New York University.

Macey, J. and M. O’Hara (2005), ‘Down and out in the stock market:
The law and economics of the delisting process’. Working Paper,
Cornell University.

Madhavan, A. (2000), ‘Market microstructure: A survey’. Journal of
Financial Markets 3, 205–258.

Madrigal, V. (1996), ‘Non-fundamental speculation’. The Journal of
Finance 51, 553–578.

Maher, J. M. (1976), ‘Discounts for lack of marketability for closely
held business interests’. Taxes xx, 562–571.

Manzler, D. (2004), ‘Liquidity, liquidity risk and the closed-end fund
discount’. Working Paper, University of Cincinnati.

Markowitz, H. (1952), ‘Portfolio selection’. Journal of Finance 7, 77–91.



94 References

Marshall, B. R. (2005), ‘Liquidity and Stock Returns: Evidence from
a pure order-driven market using a new liquidity proxy’. Working
Paper, Massey University, New Zealand.

Martinez, M. L., B. Nieto, G. Rubio, and M. Tapia (2005), ‘Asset
pricing and systematic liquidity risk: An empirical investigation of
the Spanish stock market’. International Review of Economics and
Finance 14, 81–103.

Mendelson, H. and T. Tunca (2004), ‘Strategic trading, liquidity and
information acquisition’. Review of Financial Studies 17, 295–337.

Mendelson, H. (1982), ‘Market behavior in a clearing house’. Econo-
metrica 50, 1505–1524.

Merton, R. C. (1987), ‘A simple model of capital market equilibrium
with incomplete information’. Journal of Finance 42, 483–510.

Mossin, J. (1966), ‘Equilibrium in a capital asset market’. Econometrica
35, 768–783.

Muscarella, C. J. and M. S. Piwowar (2001), ‘Market microstructure
and securities values: Evidence from the Paris bourse’. Journal of
Financial Markets 4, 209–229.

Nguyen, D., S. Mishra, and A. J. Prakash (2005), ‘On compensation
for illiquidity in asset pricing: An empirical evaluation using three-
factor model and three-moment CAPM’. Working Paper, Florida
International University.

Novy-Marx, R. (2005), ‘The excess returns to illiquidity’. Working
Paper, University of Chicago.

Ofek, E., M. Richardson, and R. F. Whitelaw (2004), ‘Limited arbi-
trage and short-sales restrictions: Evidence from the options mar-
kets’. Journal of Financial Economics. Forthcoming.

O’Hara, M. (1995), Market Microstructure Theory. Blackwell Publish-
ers, Cambridge, MA.

O’Hara, M. (2003), ‘Presidential address: Liquidity and price discov-
ery’. Journal of Finance 58, 1335–1354.

Pastor, L. and R. Stambaugh (2003), ‘Liquidity risk and expected stock
returns’. Journal of Political Economy 111, 642–685.

Pratt, S. (2003), ‘Business Valuation Update 9’.



References 95

Pritsker, M. (2003), ‘Large investors: Implications for equilibrium asset
returns, shock absorption, and liquidity’. Mimeo, Board of Governors
of the Federal Reserve System.

Rabinovitch, R., A. C. Silva, and R. Susmel (2003), ‘Returns on ADRs
and arbitrage in emerging markets’. Emerging Markets Review 4,
225–247.

Reinganum, M. R. (1981), ‘Misspecification of capital asset pricing:
Empirical anomalies based on earnings yields and market values’.
Journal of Financial Economics 9, 127–147.

Reinganum, M. R. (1990), ‘Market microstructure and asset pricing’.
Journal of Financial Economics 28, 127–147.

Roll, R. (1985), ‘A simple implicit measure of the effective bid-ask
spread in an efficient market’. Journal of Finance 39, 1127–1139.

Ross, S. A. (1989), ‘Information and volatility: The no-arbitrage mar-
tingale approach to timing and resolution irrelevancy’. Journal of
Finance 44, 1–17.

Rouwenhorst, K. G. (1999), ‘Local return factors and turnover in
emerging stock markets’. Journal of Finance 54, 1439–1464.

Sadka, R. (2003), ‘Liquidity risk and asset pricing’. Working Paper,
University of Washington.

Sharpe, W. (1964), ‘Capital asset prices: A theory of capital market
equilibrium under conditions of risk’. Journal of Finance 19, 425–
442.

Silber, W. L. (1975), ‘Thinness in capital markets: The case of the Tel
Aviv stock exchange’. Journal of Financial and Quantitative Analy-
sis 10, 129–142.

Silber, W. L. (1991), ‘Discounts on restricted stock: The impact of
illiquidity on stock prices’. Financial Analysts Journal 47, 60–64.

Solberg, T. A. (1979), ‘Valuing restricted securities: What factors do
the courts and the service look for?’. Journal of Taxation xx, 150–
154.

Spiegel, M. and X. Wang (2005), ‘Cross-sectional variation in stock
returns: Liquidity and idiosyncratic risk’. Working Paper, Yale Uni-
versity.

Stoll, H. R. and R. H. Whaley (1983), ‘Transaction costs and the small
firm effect’. Journal of Financial Economics 12, 57–79.



96 References

Stoll, H. R. (1978b), ‘The pricing of security dealers services: An empir-
ical study of Nasdaq stocks’. Journal of Finance 33, 1153–1172.

Stoll, H. (1978a), ‘The supply of dealer services in securities markets’.
Journal of Finance 33, 1133–1151.

Strebulaev, I. A. (2002), ‘Many faces of liquidity and asset pricing:
Evidence from the U.S. Treasury securities market’. Working Paper,
Stanford University.

Swan, P. L. and J. J. Westerholm (2002), ‘Asset prices and liquidity:
The impact of endogenous trading’. Working Paper, University of
New South Wales.

Trout, R. R. (1977), ‘Estimation of the discount associated with the
transfer of restricted securities’. Taxes xx, 381–385.

Vayanos, D. and J.-L. Vila (1999), ‘Equilibrium interest rate and liquid-
ity premium with transaction costs’. Economic Theory 13, 509–539.

Vayanos, D. and T. Wang (2002), ‘Search and endogenous concentra-
tion of liquidity in asset markets’. Working Paper, MIT.

Vayanos, D. and P.-O. Weill (2005), ‘A search-based theory of the on
the-run phenomenon’. Working Paper, LSE.

Vayanos, D. (1998), ‘Transaction costs and asset prices: A dynamic
equilibrium model’. Review of Financial Studies 11, 1–58.

Vayanos, D. (2001), ‘Strategic trading in a dynamic noisy market’. The
Journal of Finance 56, 131–171.

Vayanos, D. (2004), ‘Flight to quality, flight to liquidity and the pricing
of risk’. Working Paper, LSE.

Wang, J. (1993), ‘A model of intertemporal asset prices under asym-
metric information’. Review of Economic Studies 60, 249–282.

Wang, J. (1994), ‘A model of competitive stock trading volume’. Jour-
nal of Political Economy 102, 127–168.

Warga, A. (1992), ‘Bond returns, liquidity, and missing data’. Journal
of Financial and Quantitative Analysis 27, 605–617.

Weill, P.-O. (2002), ‘The liquidity premium in a dynamic bargaining
market’. Working Paper, Stanford University.

Weill, P.-O. (2003), ‘Leaning against the wind’. Working Paper, Stan-
ford University.


	Introduction
	Theory
	Liquidity and standard asset pricing theory
	Basic model of liquidity and asset prices
	Clientele effects
	Time-varying transaction costs and liquidity risk
	Uncertain trading horizons and liquidity risk
	Endogenous trading horizons
	Brief aside: Sources of illiquidity
	Asset pricing with endogenous illiquidity

	Empirical Evidence
	Liquidity measures: Empirical issues
	Equity markets
	Fixed-income markets
	Other financial instruments

	References



