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Abstract

• The capital asset pricing model (CAPM) performs poorly

overall, as market risk (beta) is weakly related to 24-h returns.

• This is because stock prices behave very differently with respect

to their sensitivity to beta when markets are open for trading

versus when they are closed.

• Stock returns are positively related to beta overnight, whereas

returns are negatively related to beta during the trading day.



Abstract

• These day-night relations hold for beta-sorted portfolios and

individual stocks in the US and internationally as well as for

industry and book-to-market portfolios and cash flow and

discount rate beta-sorted portfolios.

• In addition to the change in slope of returns with respect to beta,

the implied risk-free rate differs significantly between night

and day.

• Consistent with this, returns on US Treasury futures differ

significantly between night and day.
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1. Introduction

• Question：Little relation between beta and returns in the

cross-section of stocks.

• Studies：The risk-return relationship is positive only during

specific times.
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1. Introduction

• Finding

a. When the stock market is closed, beta is positively related to

the cross-section of returns. In contrast,beta is negatively related

to returns when the market is open.

b. The day/night patterns in Treasury futures are consistent with

the patterns in the day/night risk-free rates implied by the

intercepts of the day/night SMLs.



1. Introduction

• Contributions

➢ First,we explore the full crosssectional relationship between

the expected returns and beta.

➢ Second,we examine stocks outside the US, industry and book-

to-market portfolios in the US, and both cash flow news betas

and discount rate news betas.

➢ Third,we also provide evidence related to the day and night

SML’s implied risk-free rate.
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2. Data and methodology

• Data

a. Returns for the US stocks-CRSP

b. The firm-level balance sheet-Compustat

c. The data for foreign countries-Datastream

d. Daily data for 39 foreign countries covering the 1990–2014

period and the US covering the 1992–2016 period.



2. Data and methodology

• Methodology

Night returns-lou et al.(2019)

Day returns



2. Data and methodology

• Data filters

a. the open price is available(excludes data before 1992)

b. drop 16 stock days with a day return over 1,000%

c. the trading volume is at least USD 100

d. the absolute value of the close-to-close return (Ri,t) is below

200%

e. if the return on day t or day t − 1 is above 100%, we only keep

the stock day if the return measured over a two-day period is at

least 50%



2. Data and methodology

• Data filters

f. positive open price

g. the absolute value of either the day or the night return is

below 200%



2. Data and methodology

• Regressions

a. Fama-MacBeth procedure

pre-ranking beta

post-ranking beta

risk premium



2. Data and methodology

• Regressions

b. Panel regression
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3. Results

3.1. Beta portfolios

• procedure

1. using one-year rolling windows of daily Night returns from

1992 to 2016

2. sorting stocks into one of ten beta decile equal-weighted

portfolios

3. Portfolio returns are averaged

4. post ranking betas are estimated over the whole sample



3. Results

3.1. Beta portfolios

• finding

1. The day points show a negative relation between average

returns and beta.(-15 bps)

2. The relation between average night returns and beta is

strongly positive.(14 bps)
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3. Results

3.1. Beta portfolios

• potential concern 1

1. the US stocks are special and our findings are specific to the

US stock market.

2. we perform the same set of tests on international stocks.

EU-France, Germany, Greece, Israel, Italy, Netherlands, Norway,

Poland, South Africa, Spain, Sweden, Switzerland, and the

United Kingdom

Asia-Australia, China, Hong Kong, India, Indonesia, Japan,

Korea, New Zealand, Philippines, Singapore, and Thailand
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3.1. Beta portfolios

• potential concern 2

1. Our results are driven by the fact that the stock market betas

are estimated using exclusively night returns.

2. Redo Figs. 1 and 2 using close-to-close returns.
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3.1. Beta portfolios

• potential concern 3

1. Our results are biased by using returns and betas that are not

conditioned on the length of the market closure or on the number

of nights over which the returns are calculated.

2. Reestimate our results separately for returns over one, two,

three, and four nights.
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3. Results

3.1. Beta portfolios

• potential concern 3-Finding

1. If we exclude the two-night returns, the night-implied stock

market risk premium increases with the length of the market

closure.

the risk-averse investor demanding higher premium for

holding risky securities over longer nontrading periods.



3. Results

3.1. Beta portfolios

• potential concern 3-Finding

2. For day returns, the stock market discount increases with the

number of nights the return is calculated over when said discount

is estimated using panel regressions.

the investors holding high-beta assets being more eager to

offload them, thus driving its price further down, in anticipation

of the longer market closure.



3. Results

3.1. Beta portfolios

• potential concern 3

1. Our results are biased by using returns and betas that are not
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of nights over which the returns are calculated.

2. Reestimate our results separately for returns over one, two,

three, and four nights.



3. Results

3.1. Beta portfolios

• potential concern 3

1. Our results are biased by using returns and betas that are not

conditioned on the length of the market closure or on the number

of nights over which the returns are calculated.

2. Reestimate our results separately for returns over one, two,

three, and four nights.



3. Results

3.2. Industry, size, and book-to-market portfolios

• adding 10 industry and 25 size and book-to-market sorted

portfolios (25 Fama-French portfolios) to the 10 stock market

beta-sorted portfolios



3. Results

3.2. Industry, size, and book-to-market portfolios

• Book-to-market portfolios are formed annually in June,

following Fama and French (1992) and French’s website—the

book-to-market ratio used to form portfolios in June of year t

is book equity for the fiscal year ending in calendar year t − 1

divided by market equity at the end of December of t − 1. We

also follow Fama and French (1992) to form size portfolios in

June by using stocks’ current market equity. All US stocks are

sorted into size portfolios using only NYSE breakpoints to

avoid overpopulating the small stock portfolio with Nasdaq

stocks.
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3. Results

3.2. Industry, size, and book-to-market portfolios

• Table 5
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3. Results

3.4. Double-sorted portfolios

• We compare the average realized day and night returns from

double-sorted portfolios. For each month, we first sort stocks

into five portfolios based on one of the following control

factors: market capitalization (ME), book-to-market ratio

(BM), cumulative returns from 2 to 11 months before or

“momentum” (MOM), cumulative returns from last month or

“reversals” (REV), and idiosyncratic volatility (the volatility

of the residuals in the regression to estimate the stock market

beta) (IVOL).



3. Results

3.4. Double-sorted portfolios

• Then, within each factor-sorted portfolio, stocks are sorted

into five beta portfolios. Finally, for each month and each beta

portfolio, returns are aggregated across the five factor

portfolios. We use equal-weighted aggregation, but our results

are robust to using value-weighted aggregation.



3. Results

3.4. Double-sorted portfolios



3. Results

3.5. Individual stocks

• We next evaluate the ability of beta to explain the difference

between day and night returns for individual stocks. In Tables

8 and 9, we run Fama-MacBeth (Panel A) and pooled panel

regressions (Panel B) of realized returns on a firm’s stock

market beta for US and international stocks, respectively. In

Panel B, we include as controls firm size (Size), book-to-

market ratio (BM), and past one-year return (PastReturn).
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3.5. Individual stocks

• Tables 8 and 9



3. Results

3.6. Trading strategy

• beta zero-cost trading strategy based on individual stocks

-go long in high-beta stocks by shorting low-beta stocks

during the night (betting on beta)

-at the open going long into low-beta stocks by shorting high-

beta stocks (BaB)



3. Results

3.6. Trading strategy

• A portfolio-based trading strategy

-going long in the highest beta portfolio and financing the

position by shorting the lowest beta portfolio during the night

(betting on beta)

-reversing both positions during the day (BaB)



3. Results

3.6. Trading strategy

• We choose stock i’s portfolio weight equal to a difference

between its market beta and the sample average beta, βi − β,

during the night, and it has the portfolio weight equal to −(βi −

β) during the day. During the day, we effectively take a long-

short position in the stock, with market beta greater than the

sample average beta with the portfolio weight directly

proportional to the difference between betas and then reverse

the position at night. The trading strategy is beta neutral since

the individual portfolio weights sum up to zero.



3. Results

3.6. Trading strategy

• A portfolio-based trading strategy is motivated by Fig. 1, and

it entails going long in the highest beta portfolio and financing

the position by shorting the lowest beta portfolio during the

night (betting on beta) and then reversing both positions

during the day (betting against beta). While our BaB strategy

during the day is similar to the one proposed by Frazzini and

Pedersen (2014), it is not beta neutral.
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3. Results

3.6. Trading strategy

• Table 10 reports our results. We use all US publicly listed

common stocks to implement both trading strategies. We form

market beta-sorted stock portfolios every month, with betas

estimated using daily night returns over a one-year rolling

window. Portfolio returns are then averaged, and post ranking

betas are estimated over the whole sample. Since both

strategies are zero cost, we use plain, instead of excess,

returns to estimate their Sharpe ratios.
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4. Discussion

4.1. Macroeconomic announcements

• What remains to be checked is that our findings are not driven

by the macroeconomic announcement days, as in Savor and

Wilson (2014), who find an upward-sloping 24-h SML on

such days.

• However, our sample is different from the sample in Savor

and Wilson (2014) since our stock price data are available

only from 1992 onward.



4. Discussion

4.1. Macroeconomic announcements

• Fig. 7



4. Discussion

4.2. Intraday security market line

• To examine whether such beta-conditional speculation could

be occurring, Fig. 8 plots average equal-weighted 30-min day

returns against market beta for ten beta-sorted portfolios of all

US publicly listed common stocks. Returns are estimated over

every 30-min interval within the continuous trading session

from the first and last midquote within each interval, with the

first interval from 9:30 to 10:00 o’clock and the last interval

from 15:30 to 16:00 o’clock.
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4. Discussion

4.3. Variation in the risk-free rate

• The prior results indicate that the failure of the 24-h CAPM

could potentially be attributed to the level of the risk-free rate

switching from high during the day to low at night. We first

illustrate how day/night variation in the implied risk-free rate

from the empirical SML compares to CAPM-predicted SML.
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5. Conclusion

• This paper studies how stock prices are related to beta when

markets are open for trading and when they are closed.

• We examine the performance of the CAPM during night and

day.

• Returns are positively related to beta overnight when the

market is closed.
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