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Abstract 

We decompose traditional betas into semibetas based on the signed covariation between the returns of 

individual stocks in an international market and the returns of three markets: the local, the world, and the FX 

markets. Using high-frequency data, we compute twelve semibetas for each stock each month. We show that only 

one semibeta is significantly priced: the world semibeta computed with negative world returns and negative stock 

returns. As this world semibeta decreases, future stocks returns significantly increase. The results are robust to 

alternative specifications, time periods, and semibeta definitions. We conclude that the international market acts as 

a hedge for investors in the world market. 
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1. Introduction 

Investment practitioners in global financial markets are particularly interested in understanding the sources 

of return co-movement, whether to measure and manage sources of portfolio risk or to quantify the pricing of 

securities across different markets. The international asset pricing literature offers several frameworks to study such 

co-movements, with some literature emphasizing the importance of market-wide, consumption-based, or currency 

factor risks (Solnik 1974; Grauer, Litzenberger, and Stehle, 1976; Sercu, 1980; Stulz, 1981; Errunza and Losq, 

1985), while other highlighting the importance of firm-level specific risks such as size, value, and momentum (see 

Hawawini and Keim, 1999; Fama and French, 2012; Estrada and Serra, 2005; Chui, Titman, and Wei, 2003; Griffin, 

Ji, and Martin, 2003). 

The premise behind the pricing of the above sources of risk is that investors are averse to losses and gains, 

so the relevant measure of risk is the total return variance. However, a strand of literature highlights that the mean-

variance framework underlying the basic Capital Asset Pricing Model (CAPM), and other models that work with 

similar principles, is too simplistic (Hogan and Warren, 1974; Bawa and Lindenberg, 1977). One possibility is that 

investors care about volatility when it leads to loses, not to gains, making these investors averse only to downside 

variations. If this is the case, asymmetric preferences would affect the compensation required for holding risky 

assets, as they do not require any additional return from exposures related to covariations with positive innovations 

in sources of risk.  In this paper, we explore how investor’s aversion to downside variations can play a role in the 

pricing of securities in global financial markets.  

Our point of departure is the novel concept of semicovariance, developed by Bollerslev, Li, Patton, and 

Quaedvlieg (2020). In this framework, the returns of some risky asset and its covariance with a source of risk can 

be decomposed into four additive quantities. Each component quantifies a portion of the total covariation that 

depends on the different ways an asset can covary with a source of risk: both variables increase at the same time, 

both variables decrease simultaneously, or both variables move in opposite directions. With four different types of 

covariations (two concordant and two discordant), there are four different quantities of risks capturing specific 

exposures. By construction, these four quantities of risk, semibetas, add up to the classic measure of risk, beta. 
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Bollerslev, Patton, and Quaedvlieg (2021) show that in the context of the CAPM, four semi-betas emerge within 

this framework, leading to new pricing implications consistent with a mean-semivariance framework.  

To analyze the implications of disentangling co-movement directions in global financial markets, our 

identification strategy consists of selecting globally accessible stocks in a market fully open to global investors. To 

this end, we employ equity shares of companies that trade in the Mexican Stock Exchange (Bolsa Mexicana de 

Valores or BMV). Our motivation to select companies in this market is twofold. First, empirical analyses in 

international asset pricing are focused on whether sources of risk are priced locally or globally, so we select a 

country where both sources are likely to be priced. The high integration of the Mexican market with the US stock 

market (Al Nasser and Hajilee, 2016; Carrieri, Errunza, and Hogan 2007; and Lehkonen, 2015; among others) 

makes it a perfect setting to analyze asymmetric co-movements of stock returns with global and local sources of 

risk. Second, since covariance-like quantities are better estimated by collecting data at high frequency, we select a 

market in which trading hours fully overlap with those of the US market.1 As explained in the methodology section, 

we follow the realized volatility literature (Andersen, Bollerslev, Diebold, and Ebens, 2001) and compute realized 

betas and semibetas for domestic and global risk using high frequency data.  

In our empirical setup, we use high frequency data for all stocks in the BMV between 2006 and 2017. We 

use intraday observations of the S&P 500 index to proxy for a global source of market risk, and the S&P BMV IPC 

Mexico to capture local market risks. Our results show that the estimated semibetas for both global and local market 

risks follow similar unconditional distributions, indicating the existence of asymmetric dependencies in both 

sources of risk. The average values of concordant semibetas exceed those of discordant semibetas, showing that 

positive or negative co-movement carries a larger amount of risk irrespective of whether the source is local or 

global. When we compare the distributions of specific semibetas across types of risk, we find notable differences. 

For instance, world semibetas have larger average values and are more right-skewed than local ones, indicating a 

greater amount of integration with the global economy. This view contrasts with the one obtained from the classic 

                                                   
1 The Mexican Stock Market adjusts its trading hours to always match the trading hours of the NYSE, even during the daylight 
savings time period. 
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beta, which points to a greater segmentation since the mean local beta is larger, in average, than the global one. 

These results highlight the importance of asymmetric covariations, since analyzing the integration or segmentation 

of a market depends on the direction of return co-movements. 

We next assess whether these non-linear dependencies are priced differently in the Mexican market. To this 

end, we use the framework of Fama and MacBeth (1973) to run cross-sectional regressions linking future returns 

with semibetas for local and global risks. When we look at local semibetas alone, we find that they do not appear 

to carry a significant risk premium. For world semibetas, our results show that only concordant semibetas are priced: 

joint negative semibeta predicts lower future returns and joint positive semibeta predicts higher future returns. When 

we combine both sources of risk, we find that joint negative semibetas for world and local risk are priced, the former 

related to subsequent lower returns and the latter to subsequent positive returns. These findings remain robust to the 

inclusion of other return predictors that have been documented in the literature for these stocks (Diaz-Ruiz, 

Herrerias, and Vasquez, 2020). 

In addition to market co-movements, we also study stock return premia emerging from exchange rate risk. 

Dumas and Solnik (1995) and Adler and Dumas (1983), among others, show theoretically and empirically the 

existence of risk premia from covariances of assets with exchange rates. We look inside this covariance by 

decomposing it into four semicovariances associated with asymmetric co-movements between asset returns and 

innovations in USD/MXN exchange rates, allowing us to study four semibetas associated with exchange rate risk. 

We observe that exchange rate semibetas are larger on average and are more volatile than local and global ones, 

illustrating that the former type of asymmetric co-movement has a larger impact in asset returns compared to those 

associated with market movements. In univariate portfolio sorts, we find that the discordant semibeta associated 

with positive increments in the exchange rate are negatively and significantly related to subsequent stock returns. 

Nonetheless, when we control for other semibetas in a Fama-MacBeth regression, this relation is no longer 

significant and only negative concordant market semibetas, local and world, remain statistically significant.  

We contribute to the literature in at least two ways. We are the first to study asymmetric covariances in an 

international context, showing that decomposing stock return co-movements provides alternative views on how 
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markets integrate information into stock prices beyond their local market. This complements existing studies that 

search to explain comovements of individual stocks in international markets (see Fama and French 2012; Hou, 

Karolyi, and Kho, 2011; Watanabe, Xu, Yao, and Yu, 2013). Second, our results also contribute to the debate on 

the relative importance of global or local factors in international finance (see Karolyi and Wu, 2017; Chaieb, 

Langlois, and Scaillet, 2021). By looking into specific elements of return covariances with local and global risk 

factors, we can identify the type of comovement that is compensated in the market. Our results show that negative 

concordant comovements are compensated in the market, although differently depending on weather local or global 

risks are considered.          

The remainder of the paper is organized as follows. In Section 2 we present the economic motivation and 

methodology of realized semibetas. In Section 3 we describe the intraday data used in this study and present 

summary statistics. Section 4 reports the empirical results of the paper and Section 5 concludes. 

2. Economic Motivation and Methodology 

In this section we first motivate the usage of local and world semibetas. Then we formally define realized 

semibetas. 

2.1 Pricing of Semibetas in an Integrated Market 

To understand the pricing of co-movement directions in global financial markets, we first develop intuition 

with a simple framework in which assets are globally accessible and trade in an efficient and perfectly integrated 

international capital market. We use as point of depart the model presented in Karolyi and Wu (2017), and discuss 

how different types of co-movement between assets and domestic or foreign markets can relate to the expected 

return of an asset. 

We start by assuming that all assets can be priced with a stochastic discount factor, which for the sake of 

simplicity, we assume to be linear in one risky factor: 

! = # − %&', 
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with a and b two constants, and &' representing the return on the world market portfolio. The expected return of 

an asset, &), can be written in terms of this stochastic discount factor as   

*(&) − ,) = −(1 + ,)012(!, &) − ,) = −(1 + ,)012(&', &) − ,) = 34, 

where 3 = 567(89,8:)
;<=(89)

 is a function of the total covariance, and 4 = −(1 + ,)>#,(&') is the global risk premium. 

To allow domestic and foreign factors have different impacts on stock returns, we assume that the return on the 

world market portfolio can be decomposed as a weighted sum of two returns: one associated with the domestic 

market, &?, and second one with the foreign market, &@. Thus, we can write: 

&' =
A

A + B
&? +

B
A + B

&@, 

where the weights associated to each return represent the fraction of the total world market value attributable to the 

domestic and foreign markets, respectively. Using this representation, the expected return of the asset can be written 

as: 

*(&) − ,) =
A

A + B
	3?4′? +

B
A + B

	3@4′@ 

																= 	EFGF +	EHGH																																																																																							(1) 
 

The last expression defines 4? and 4@ taking into account the fractions of total market value. As we can 

observe, the return on an asset that is globally accessible to both domestic and foreign investors depend on domestic 

and foreign betas, as well as on the risk premia associated to each source of risk. 

As suggested in Bollerslev et al. (2021),  3 can be written in terms of semibetas as 

3 =
012I&J, &)K
>#,I&JK

=
012I&JL, &)LK + 012I&JM, &)MK + 012I&JM, &)LK + 012I&JL,&)MK

>#,(&')
 

3 = 3N + 3O + 3ℳQ + 3ℳR,	 

where N, O, ℳM, and ℳL represents the semicovariance defined by both returns being negative, both being 

positive, a mixed sign with positive market return, and a mixed sign with negative market return, respectively. 
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Next, applying this decomposition to each of the domestic and foreign betas, we have that the expected return of an 

asset is 

S(TU − V) = I	EFW + EFX + EFY
Q + EFY

R	KGF + I	EHW + EHX + EHY
Q + EHY

R	KGH  (2) 
 

Equation (2) shows that in an integrated international market with one global source of risk, the expected 

return on an asset would depend on the semibetas associated with local and foreign risk. In this model, the total 

amount of risk is decomposed into four components for each market, allowing the model to disentangle for different 

ways in which an asset can covary with a specific market. However, note that this specification states that the risk 

premium associated to all semibetas in a market is the same, which is a result from the restriction about the number 

of risk factors in the stochastic discount factor.  

An alternative specification, which does not assume a specific form of stochastic discount factor, but rather 

a separate risk premium for each semibeta, would give the following representation for the expected excess return:        

*(&) − ,) = 3?N4?N + 3?O4?O + 3?ℳ
Q4?ℳ

Q + 3?ℳ
R4?ℳ

R 

																							+	EHWGHW + EHXGHX + EHY
QGHY

Q + EHY
RGHY

R                                    (3) 
 

The model in Equation (3) contains as special case the one given in Equation (2), offering a less restrictive 

framework to empirically study the relation between semibetas and expected returns (Bollerslev et al., 2021). In 

this richer framework, assets that covary positively (negatively) with one of the markets will exacerbate (mitigate) 

downside risk, producing different types of risk premia.  

In our empirical analysis of semibetas, we are also interested in studying risk premia coming from 

covariances of assets with exchange rates in addition to the traditional premium based on the covariance with the 

market portfolio (see Adler and Dumas, 1983; and empirical evidence in Dumas and Solnik, 1995). Using a 

semicovariance decomposition of the covariance between asset returns and exchange rates, the model in Equation 

(3) will have four new terms:  
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*(&) − ,) = 3?N4?N + 3?O4?O + 3?ℳ
Q4?ℳ

Q + 3?ℳ
R4?ℳ

R	

																																																																													+	3@N4@N + 3@O4@O + 3@ℳ
Q4@ℳ

Q + 3@ℳ
R4@ℳ

R
           

																																																																													+	E\WG\W + E\XG\X + E\Y
QG\Y

Q + E\Y
RG\Y

R
  .                              (4) 

 

 

2.2 Methodology 

In this section we explain how we compute semibetas using intraday returns. We denote the return on asset 

i over the kth intraday interval of day t be r^,_,`. The concurrent domestic (local), FX and world factors are denoted 

by D^,_, X^,_ and F^,_. We defined the positive and negative asset returns by r^,_,`
M  and r^,_,`

L . The signed high-frequency 

returns of the domestic, FX, and world factor are defined similarly. The realized semibetas for the domestic market 

are then defined as: 

3d?,e,)N =
∑ r^,_,`

L Ae,gL'
ghi
∑ Ae,gj'
ghi

, 3d?,e,)O =
∑ r^,_,`

M Ae,gM'
ghi
∑ Ae,gj'
ghi

, 

3d?,e,)ℳR
=
−∑ r^,_,`

M Ae,gL'
ghi
∑ Ae,gj'
ghi

, 3d?,e,)ℳQ
=
−∑ r^,_,`

L Ae,gM'
ghi
∑ Ae,gj'
ghi

, 

where m denotes the number of intervals of high-frequency returns on each day. We define similar semibeta 

measures for the FX and the world factors. We change the sign of the two-opposing signed semibetas to make them 

positive so that it has easier interpretation of their corresponding risk premia. The realized market beta is defined 

in terms of the four semibetas as: 

3d?,e,) =
∑ r^,_,`D^,_'
ghi
∑ Ae,gj'
ghi

= 3d?,e,)N + 3d?,e,)O − 3d?,e,)ℳQ
− 3d?,e,)ℳR

 

Let ℛle  and mnle,) be the true daily variance of the market return, and the covariance between the market 

and the individual asset. Barndorff-Nielsen and Shephard (2004) show that when high-frequency data is used, as 

the number of intervals goes to infinity (! → ∞), the realized beta consistently estimate the true beta: 
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3de,) → 	
mnle,)
ℛle

 

We decompose the covariance mnle,)	into the corresponding true semicovariations Oe,), Ne,), ℳe,)
L , and 

ℳe,)
M . Bollerslev, et al. (2021) show that the realized semibetas consistently estimate the true betas: 

3d?,e,)N →	
Ne,)

ℛle
, 3d?,e,)O → 	

Oe,)
ℛle

, 3d?,e,)ℳQ
→ 	

ℳe,)
M

ℛle
, 3d?,e,)ℳR

→ 	
ℳe,)

L

ℛle
. 

Since we compute the realized betas and semibetas for three markets—domestic, world, and FX—we refer 

to the betas and four realized (semi)betas for the local market as bLocal, bLocal
P, bLocal

N, bLocal
M+, and bLocal

M-. We define 

similar measures for the FX and world markets. 

 

3. Data and Summary Statistics 

Our study covers stocks listed in the Mexican Stock Exchange (Bolsa Mexicana de Valores or BMV) 

between 2006 and 2017. We use two data sets to analyze semibetas return predictability. First, we use 10 and 30-

minute intraday stock price returns to compute each month realized covariances. We obtained 5-minute intraday 

prices directly from the Mexican Stock Exchange. Second, we use data from Compustat Global security daily files 

to compute returns and other control variables. Prices are daily adjusted security prices for stock splits and dividends 

computed as (PRCCD/AJEXDI)*TRFD. PRCCD is the daily closing price, AJEXDI is the cumulative adjustment 

factor, and TRFD is the total daily return factor that includes cash equivalent distributions, reinvestment of 

dividends, and the compounding effect of dividends paid on reinvested dividends. We estimate monthly returns for 

each stock as the percent change of last daily adjusted security price available on each month (variable 

MONTHEND=1).  

We apply the data filters suggested by Hou, Karolyi, and Kho (2011) and the WRDS world index 

methodology. We only include common ordinary shares (Issue type code TCPI=0); securities listed in the Mexican 

stock exchange (Stock exchange code EXCHG=208); companies with the country ISO code for Mexico (Country 
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International Organization for Standardization country code, ISO = “MEX”); and companies whose current 

company incorporation ISO country code is equal to the country ISO code (FIC=ISO). For companies with multiple 

issues, we select the one with the largest market capitalization (MV=CSHOC*PRCCD). We remove observations 

if the corresponding market capitalization is not positive. We set monthly returns as missing when the return is 

greater than 500%, or when the return is greater than 300% and rebounds within one day to less than -200%, or 

when the return is lower than -300% and rebounds to more than 400%. 

Our proxy for a global source of risk is the S&P 500 index. We obtain intraday data of the S&P500 from 

the NYSE Trade and Quote (TAQ) database. The proxy for local sources of risk is the S&P/BMV IPC (IPC) that is 

the main price index of the Mexican Stock Exchange. We also estimate currency semibetas using the Mexican Peso 

(MXN)/USA dollar (USD) exchange rate (FX). The intraday data of the IPC is from the Mexican Stock Exchange 

and FX data is from Bloomberg. 

To test semibetas return predictability, we also include as control variables the three anomalies that predict 

stock returns in Mexico according to Diaz-Ruiz, Herrerias and Vasquez (2020): maximum daily return over the 

previous month or lottery effect (MAX); the cumulative return of 11 months ending at the beginning of the previous 

month or momentum (R12M); and idiosyncratic volatility (IVOL) that is the root mean squared residuals from the 

standard CAPM regression using daily returns over 1 month. 

To provide a first glimpse of semibetas distribution, Figure 1 plots the unconditional distribution of monthly 

realized betas and semibetas grouped by local (Panel A), FX or currency (Panel B), and world risks (Panel C) across 

all months and firms in the sample. There are some firms occasionally reporting negative values of full betas, 

however, local and global betas are centered around 0.5. Values of discordant semibetas are larger than concordant 

semibetas and all are centered below one. World semibetas show similar unconditional distribution than local 

semibetas and all of them indicate the existence of asymmetric dependencies in both sources of risk. Currency beta 

is centered below zero implying that most of the time stock returns negatively covariate with USD/MXN exchange 

rate. 
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Table 1 presents summary statistics of betas and semibetas 3M(either both returns are positive or both are 

negative), 3L (one return is positive and the other negative), 3r (both positive), 3s(both negative),	3tM (mixed 

sign with positive market return), and 3tL (mixed sign with negative market return). Statistics are computed 

averaging individual firms values each calendar month, and then estimating the corresponding statistic across 

calendar months. We compute semibetas using either the S&P/IPC (Local) or the S&P500 (World) indexes, or the 

MXN/USD exchange rate (FX). Table 1 also reports statistics of idiosyncratic volatility (IVOL), maximum daily 

return over the previous month (MAX) and lagged 12-month returns (R12M). For illustration purposes only, Table 1 

reports statistics of size (market cap). Mean betas are below one, either using Local or World indexes. However, 

mean beta against the exchange rate is negative 0.34 which implies that when the MXN devaluates (positive return 

in the FX), stock market returns tend to be negative. On average, all semibetas are below one, except for semibeta 

3@\L  (discordant) that is 1.29. The average values of concordant semibetas exceed those of discordant semibetas, 

showing that positive or negative co-movement carries a larger amount of risk irrespective of whether the source is 

local or global. World semibetas report larger average values and higher standard deviation. In each month we have 

on average 55 firms, the minimum is 28 and the maximum is 73 firms. 

Finally, in Table 2 we present cross-correlations among betas, semibetas, IVOL, MAX and R12M. In general, 

all correlations are positive, except for FX betas that are negatively correlated with the rest of the variables. FX 

semibetas have lower correlation with the rest of semibetas as compared to correlations between other semibetas. 

Local semibetas show high correlation with the analogous world semibetas, and IVOL and MAX are the anomalies 

showing higher correlation with semibetas. 

4. Results 

In this section we analyze and report whether investors demand compensation for downside risk and if these 

risks are priced locally or globally. We first use the Fama and MacBeth (1973) framework running cross-sectional 

regressions to link future 1-month returns to local, global and currency semibetas. We also perform univariate 

portfolio sorts to test the predictability of each semibeta on 1-month future returns. To assess the interaction among 

semibetas, we implement another set of Fama and MacBeth (1973) regressions considering only those semibetas 
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that predict future returns. In this second set of regressions, we include the anomalies that have been reported to 

predict returns in the Mexican Stock Market (IVOL, MAX and R12M) (Diaz-Ruiz et al. 2020) 

Table 3 contains Fama-MacBeth regression coefficients where the dependent variable is 1-month future 

return and independent variables are local (Panel A), currency (Panel B) and world (Panel C) betas and semibetas. 

Considering the local source of risk (Panel A), only coefficients of concordant semibetas are significant ‒both 

returns negative (3W) and both positive or negative (3M)‒ and the relation is negative. However, when all local 

semibetas are jointly tested, they do not appear to carry a significant risk premium. Similar to Diaz-Ruiz et al. (2020) 

local full beta has a slightly negative and significant relationship with future stock returns. In Panel B, the only 

currency semibeta predicting future stock returns is mixed semibeta with positive market return, where the 

relationship is negative and significant. In our data, positive currency market return implies that the price of the 

USD in MXN increases, i.e. the Mexican peso devaluates. Therefore, investors require additional compensation 

when stock market prices decline and MXN jointly devaluates. For world semibetas (Panel C), our results show 

that only concordant semibetas are priced: joint negative semibeta predicts lower future returns and joint positive 

semibeta predicts higher future returns.  

To further analyze which risks are priced, we report in Table 4 univariate portfolio sorts for each beta and 

semibeta. We construct semibetas portfolios going long in stocks with high semibeta and shorting low-semibeta 

stocks. Table 4 also reports two different alphas: ui, obtained from 1-month stock returns regressed on the 

corresponding semibeta plus the local or world index return, or currency return, and on IVOL, MAX and R12M; and 

uj, from 1-month returns regression against the corresponding semibeta plus macroeconomic variables. The 

macroeconomic variables that we consider are: credit spread that is the difference between average rate of short-

term private debt and Mexican 1-month treasuries; change in Mexican oil prices (MXOPTOTL index from 

Bloomberg); unanticipated inflation rate in Mexico obtained from the Central Bank’s surveys; growth rate of 

remittances from United States to Mexico; changes in the industrial production index; and changes in consumer 

sentiment index. The results in Table 4 are similar to Fama-MacBeth estimations. Portfolios based on local 

semibetas do not report anormal long-short returns, but concordant semibetas deliver negative alpha of 0.44% when 
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both returns are positive, and negative -0.48% alpha when both returns are negative. Discordant currency semibetas 

deliver significant negative abnormal returns and alphas ‒between -.048% and -0.80%. This is the case when stock 

price and currency returns move in opposite directions, or when currency return increases (MXN devaluates) and 

stock prices decline. Using univariate long-short portfolios, we confirm the negative risk premium of global 

semibeta with positive market return and negative stock return. 

4.1. Multivariate analysis and robustness test 

We use again Fama-MacBeth regressions but only considering those semibetas predicting future 1-month 

returns in the univariate analysis (bLocal
+, bFX

-, bWorld
+, bLocal

N, bFX
M+, bWorld

P,and bWorld
N). The results are in Table 5. 

We also test the predictability of local, currency and global betas and we control for IVOL, MAX and R12M 

anomalies. When we test simultaneously betas and semibetas, we confirm that local and global risks are priced, but 

currency is no longer priced. The coefficients of global concordant semibeta (both returns positive or negative) and 

mixed global semibeta (negative market return) are negative and significant. Local mixed semibeta, with negative 

asset return delivers a positive coefficient significant at the 10% level. In sum, local and global risks remain priced, 

but currency risks are no longer relevant. 

In Table 6 we repeat Fama-MacBeth estimations from Table 5, dividing the sample in two periods as a 

robustness test: 2006-2011 (Panel A) and 2012-2017 (Panel B). The negative and significant risk premium for the 

mixed global semibeta (negative market return) is the only risk priced in both subperiods. The local mixed semibeta, 

with negative asset return, is significant only in the first subperiod. IVOL, MAX and R12M deliver significant 

coefficients in the second subperiod (2012-2017).  

Finally, we test whether our findings prevail if we change the time interval of asset prices and reference 

indexes to estimate realized semibetas. In Table 7 we repeat Fama-MacBeth estimations from Table 5, computing 

semibetas using 30-minute excess returns for individual assets and 5-minute (Panel A) or 15 minute (Panel B) 

returns for market indexes. The results are similar to those using 30-minute interval to compute semibetas (Table 
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5). The coefficients of the mixed global semibeta (negative market return) are negative and significant, and the 

coefficients of the local mixed semibeta, with negative asset return, are positive and significant. 

5. Conclusions 

Investment practitioners in global financial markets are particularly interested in understanding the sources 

of return co-movement, whether to measure and manage sources of portfolio risk or to quantify the pricing of 

securities across different markets. The premise behind the pricing returns co-movements is that investors care 

about volatility when it leads to loses, not to gains, making these investors averse only to downside variations. If 

this is the case, asymmetric preferences would affect the compensation required for holding risky assets, as they do 

not require any additional return from exposures related to covariations with positive innovations in sources of risk.  

In this paper, we explore how investor’s aversion to downside variations can play a role in the pricing of securities 

in global financial markets.  

In particular, we decompose traditional betas into semibetas for Mexican stocks using intraday prices 

between 2006 and 2017. We compute 12 realized semibetas with respect to 3 markets: the domestic market, the 

world market, and the foreign exchange market. We find that only one semibeta is significantly priced: the world 

semibeta computed with negative world returns and negative stock returns. When the world semibeta decreases 

future stocks returns significantly increase. This implies that the international market acts as a hedge for investors 

in the world market. The results are robust to alternative specifications, time periods, and semibeta definitions. 
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Figure 1 

This figure displays kernel density estimates of the unconditional distribution of realized betas and semibetas 
averaged across time and stocks. Panel A displays betas and semibetas for the local market, Panel B for the FX 
market, and Panel C for the world market index. The sample is for stocks in the Mexican Stock Exchange for 
the period 2006 to 2017. 
 
 

Panel A: Local Betas 
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Panel B: Currency Betas 

 

 

Panel C: World Betas 
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Figure 2 

Long-short semibeta portfolios 

The figure displays long-short semibetas portfolios. Every month we construct 2 portfolios with low and high 
semibetas on month t and graph the time-series of the long-short portfolio in month t + 1. The semibetas are 	
3w6x<ys ,	3@\tM,	and	3z6=y{s .	Semibetas are computed using 30-minute excess returns over 1-month, and three 
market indexes: Local is the Mexican stock exchange index (S&P/BMV IPC) (Panel A), FX is the Mexican 
Peso to USA dollar exchange rate, and World is the S&P 500 index. bs subscripts refer to the respective portion 
of total covariation, where s can take the following values. N refers to negative-market & asset-returns, P  to 
positive-market & asset-returns, M+ to positive-market & negative-asset returns, and M- to negative-market 
& positive-asset returns. The sample is for stocks in the Mexican Stock Exchange for the period 2006 to 2017. 

 

3@\tM	 3z6=y{s 	 3w6x<ys 	
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Table 1 

 Summary statistics  
 

The table reports summary statistics for the cross-section of stocks in the Mexican Stock market from 2006 to 2017. 
Summary statistics are for the following variables: bs are market betas and semibetas from the standard CAPM 
model using 30-minute excess returns over 1-month, and three market indexes: Local is the Mexican stock exchange 
index (S&P/BMV IPC), FX is the Mexican Peso to USA dollar exchange rate, and World is S&P500 index. bs 
subscripts refer to the respective portion of total covariation, where s can take the following values: N refers to 
negative-market & asset-returns, P to positive-market & asset-returns, M+ to positive-market & negative-asset 
returns, and M- to negative-market & positive-asset returns. SIZE refers to total market capitalization, idiosyncratic 
volatility (IVOL) is the root mean squared residuals from the CAPM regression. MAX is the maximum daily return 
over the previous month. MOM is cumulative 11-month return from month t‒2 to month t‒12 or momentum. 

          Percentile  
  Mean Std. Dev. Min Max 10th 25th Median 75th 90th 
bLocal 0.52 0.13 0.14 0.76 0.36 0.45 0.53 0.61 0.68 
bLocal

+ 0.90 0.14 0.53 1.16 0.70 0.83 0.92 1.00 1.06 
bLocal

- 0.38 0.13 0.17 0.72 0.23 0.27 0.38 0.47 0.54 
bLocal

P 0.46 0.09 0.24 0.71 0.35 0.40 0.46 0.51 0.57 
bLocal

N 0.44 0.10 0.19 0.67 0.30 0.37 0.44 0.52 0.57 
bLocal

M+ 0.19 0.07 0.07 0.40 0.11 0.13 0.19 0.24 0.28 
bLocal

M- 0.19 0.06 0.09 0.38 0.12 0.14 0.19 0.23 0.29 
bFX -0.34 0.40 -2.74 0.12 -0.64 -0.37 -0.23 -0.14 -0.05 
bFX

+ 0.95 0.42 0.35 2.55 0.58 0.71 0.84 1.03 1.56 
bFX

- 1.29 0.71 0.58 5.22 0.80 0.90 1.06 1.34 2.14 
bFX

P 0.49 0.22 0.17 1.24 0.28 0.35 0.43 0.56 0.74 
bFX

N 0.46 0.21 0.17 1.32 0.27 0.34 0.40 0.50 0.70 
bFX

M+ 0.65 0.35 0.29 2.44 0.38 0.45 0.56 0.69 1.07 
bFX

M- 0.63 0.37 0.28 2.78 0.36 0.42 0.53 0.65 1.06 
bWorld 0.36 0.15 0.01 0.92 0.19 0.25 0.34 0.45 0.55 
bWorld

+ 0.93 0.27 0.54 1.91 0.61 0.73 0.90 1.06 1.31 
bWorld

- 0.57 0.26 0.18 1.66 0.27 0.39 0.54 0.68 0.91 
bWorld

P 0.48 0.16 0.23 0.99 0.29 0.36 0.46 0.56 0.68 
bWorld

N 0.45 0.13 0.23 1.00 0.31 0.35 0.42 0.51 0.64 
bWorld

M+ 0.29 0.15 0.08 0.98 0.13 0.19 0.27 0.33 0.51 
bWorld

M- 0.28 0.11 0.08 0.75 0.14 0.20 0.25 0.34 0.44 
IVOL 0.02 0.00 0.01 0.05 0.01 0.01 0.02 0.02 0.02 
MAX 0.04 0.02 0.03 0.16 0.03 0.03 0.04 0.05 0.05 
MOM 0.16 0.26 -0.46 1.00 -0.07 0.02 0.12 0.27 0.51 
SIZE 72.13 10.86 42.16 92.05 53.87 66.98 73.93 80.62 84.56 
# stocks 55 12 28 76 41 45 51 66 73 
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Table 2 
Correlations 

The table reports time-series average of monthly cross-sectional correlations from 2006 to 2017. bs are market betas and semibetas from the standard CAPM model using 30-minute excess returns over 
1-month and three market indexes: Local is the Mexican stock exchange index (S&P/BMV IPC), FX is the Mexican Peso to USA dollar exchange rate, and World is S&P500 index. . bs subscripts refer 
to the respective portion of total covariation, where s can take the following values: N refers to negative-market & asset-returns, P to positive-market & asset-returns, M+ to positive-market & 
negative-asset returns, and M- to negative-market & positive-asset returns. SIZE refers to total market capitalization, idiosyncratic volatility (IVOL) is the root mean squared residuals from the CAPM 
regression. MAX is the maximum daily return over the previous month. MOM is cumulative 11-month return from month t‒2 to month t‒12 or momentum. Panel B contains cross-sectional correlations 
with macroeconomic indicators: credit spread that is the difference between average rate of short-term private debt and Mexican 1-month treasuries; change in Mexican oil prices; unanticipated inflation 
rate from the Central Bank’s surveys; growth rate of remittances from United States to Mexico; changes in the industrial production index; and changes in consumer sentiment index. 

Panel A. Semibetas cross-correlations 

  bLocal bLocal+ bLocal- bLocal
P bLocal

N bLocal
M+ bLocal

M- bFX bFX+ bFX- bFX
P bFX

N bFX
M+ bFX

M- bWorld bWorld+ bWorld- bWorld
P bWorld

N bWorld
M+ bWorld

M- 
Mean 0.52 0.90 0.38 0.46 0.44 0.19 0.19 -0.34 0.95 1.29 0.49 0.46 0.65 0.63 0.36 0.93 0.57 0.48 0.45 0.29 0.28 
Std. Dev. 0.42 0.46 0.23 0.25 0.24 0.12 0.13 0.46 0.47 0.65 0.27 0.25 0.35 0.35 0.36 0.47 0.30 0.26 0.25 0.17 0.17 
Observations 54.6 55.1 55.0 55.4 55.3 55.3 55.3 54.7 55.1 55.1 55.3 55.4 55.3 55.4 54.8 55.2 55.1 55.4 55.4 55.4 55.3 
bLocal 100                     
bLocal+ 85 100                    

bLocal- -11 39 100                   

bLocal
P 78 93 39 100                  

bLocal
N 79 92 35 73 100                 

bLocal
M+ -6 38 87 33 39 100                

bLocal
M- -11 34 89 38 26 57 100               

bFX -44 -43 -3 -39 -42 -7 -1 100              

bFX+ 36 71 73 68 65 67 65 8 100             

bFX- 60 86 58 80 81 55 50 -64 69 100            

bFX
P 31 64 68 66 53 53 68 10 91 62 100           

bFX
N 35 66 66 58 67 70 50 4 90 65 65 100          

bFX
M+ 56 81 53 68 83 56 40 -59 64 93 54 65 100         

bFX
M- 54 80 55 81 68 47 53 -59 64 92 62 56 72 100        

bWorld 68 62 -1 56 60 2 -3 -52 23 55 19 23 53 50 100       
bWorld+ 67 91 51 84 85 49 45 -47 73 91 65 68 84 84 74 100      

bWorld- 20 60 82 58 54 73 73 -7 84 68 77 76 62 65 -5 59 100     

bWorld
P 61 84 51 86 70 43 49 -42 69 84 66 60 70 86 67 93 58 100    

bWorld
N 64 84 45 69 89 48 34 -45 66 84 55 67 88 69 69 92 53 72 100   

bWorld
M+ 21 57 73 50 57 79 54 -10 77 65 60 81 64 56 0 57 89 51 56 100  

bWorld
M- 15 52 74 55 42 54 78 -3 75 59 79 57 49 61 -7 52 90 55 41 61 100 

                            
SIZE 39 22 -28 20 22 -26 -24 -13 -6 5 -5 -5 4 6 25 11 -14 9 12 -12 -13 
IVOL 4 26 42 25 23 37 38 -4 38 33 35 34 30 31 5 30 40 30 26 35 36 
MAX 13 29 33 31 23 26 33 -10 34 33 35 26 27 35 12 32 33 34 25 25 34 
MOM 0 -4 -7 -2 -5 -8 -5 4 -4 -8 -4 -5 -9 -5 -4 -7 -4 -5 -7 -4 -3 
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Panel B. Semibetas and macro data cross-correlations 

  bLocal bLocal+ bLocal- bLocal
P bLocal

N bLocal
M+ bLocal

M- bFX bFX+ bFX- bFX
P bFX

N bFX
M+ bFX

M- bWorld bWorld+ bWorld- bWorld
P bWorld

N bWorld
M+ bWorld

M- 

Credit spread 14 -8 -23 -9 -2 -21 -23 -18 9 16 10 9 14 16 12 -4 -11 -4 -4 -10 -13 
Unanticipated inflation -11 -5 6 2 -9 5 6 2 3 1 3 3 -2 4 -7 15 20 16 10 18 22 
D Oil price (Mexican mix) -16 -9 8 -3 -9 6 9 -5 16 13 14 17 8 16 7 17 13 18 12 12 13 
D Remittances -32 -21 10 -19 -11 13 5 9 -4 -7 -4 -4 -8 -6 -6 2 5 0 5 6 4 
D Industrial production -40 -28 10 -19 -20 10 9 -1 -9 -4 -9 -7 -7 -1 4 1 -1 -2 5 -4 3 
D Consumer sentiment -20 -11 10 1 -15 12 6 5 -4 -6 -3 -6 -5 -6 -4 6 9 10 1 13 2 
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Table 3 
Fama-MacBeth Risk Factors: Local, Currency and World 

 
The table reports the time-series average coefficients from monthly Fama-MacBeth cross-sectional regressions of 
individual 1-month stock returns on firm characteristics from 2006 to 2017. The characteristics are the following. 
bs are market betas and semibetas from the standard CAPM model using 30-minute excess returns over 1-month 
and three market indexes: Local is the Mexican stock exchange index (S&P/BMV IPC) (Panel A), FX is the 
Mexican Peso to USA dollar exchange rate (Panel B), and World is S&P500 index (Panel C). bs superscripts refer 
to the respective portions of total covariation, where s can take the following values: N refers to negative-market 
and asset-returns, P to positive-market and asset-returns, M+ to positive-market and negative-asset returns, and 
M- to negative-market and positive-asset returns. The t-statistics are in parentheses. ***, **, and * indicate 
significance at the 1%, 5%, and 10%, respectively. 
 
Panel A. Local index (Mexican stock exchange index, S&P/BMV IPC) 
 

  (1) (2) (3) (4) (5) (6) (7) (8) (9)           
bLocal -0.0060*         

 (0.003)         
bLocal

+  -0.0050*  -0.0067**      
  (0.003)  (0.003)      

bLocal
-   -0.0020 0.0023      

   (0.007) (0.008)      
bLocal

P     -0.0044    -0.0031 
     (0.005)    (0.006) 

bLocal
N      -0.0113**   -0.0094 

      (0.006)   (0.008) 
bLocal

M+       -0.0050  -0.0008 
       (0.012)  (0.014) 

bLocal
M-        -0.0008 0.0085 

        (0.012) (0.014) 
Intercept 0.0079 0.0100* 0.0074 0.0102* 0.0083 0.0099* 0.0079 0.0062 0.0091 

 (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)           
Observations 7,787 7,787 7,787 7,787 7,787 7,787 7,787 7,787 7,787 
Adj. R2 0.013 0.018 0.017 0.030 0.012 0.019 0.013 0.015 0.037 
Number of groups 143 143 143 143 143 143 143 143 143 

 
  



-25- 
 

Panel B. Exchange rate (Mexican peso/USA Dollar)  
 

  (1) (2) (3) (4) (5) (6) (7) (8) (9)           
bFX -0.0001         

 (0.003)         
bFX

+  -0.0037  -0.0019      
  (0.003)  (0.003)      

bFX
-   -0.0041* -0.0021      

   (0.002) (0.003)      
bFX

P     -0.0036    0.0046 
     (0.005)    (0.008) 

bFX
N      -0.0097*   -0.0069 

      (0.006)   (0.009) 
bFX

M+       -0.0108**  -0.0102** 
       (0.004)  (0.005) 

bFX
M-        -0.0029 0.0042 

        (0.004) (0.005) 
Intercept 0.0073 0.0091 0.0112* 0.0106* 0.0076 0.0095 0.0115* 0.0088 0.0098* 

 (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)           
Observations 7,799 7,799 7,799 7,799 7,799 7,799 7,799 7,799 7,799 
Adj. R2 0.013 0.014 0.022 0.028 0.009 0.018 0.023 0.013 0.035 
Number of groups 143 143 143 143 143 143 143 143 143 

 
Panel C. World index (S&P 500 Index)  
 

  (1) (2) (3) (4) (5) (6) (7) (8) (9)           
bWorld -0.0073**         

 (0.003)         
bWorld

+  -0.0050*  -0.0068**      
  (0.003)  (0.003)      

bWorld
-   -0.0013 0.0050      

   (0.004) (0.005)      
bWorld

P     -0.0036    0.0147** 
     (0.005)    (0.007) 

bWorld
N      -0.0130**   -0.0250*** 

      (0.006)   (0.007) 
bWorld

M+       0.0014  0.0181 
       (0.009)  (0.013) 

bWorld
M-        -0.0031 -0.0086 

        (0.007) (0.013) 
Constant 0.0089 0.0117** 0.0077 0.0108* 0.0092 0.0119** 0.0075 0.0068 0.0099* 

 (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)           
Observations 7,807 7,807 7,807 7,807 7,807 7,807 7,807 7,807 7,807 
Adj. R2 0.014 0.022 0.011 0.025 0.015 0.021 0.012 0.008 0.027 
Number of groups 143 143 143 143 143 143 143 143 143 
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Table 4 
Univariate sorts 

 
The table reports average 1-month equal-weighted portfolio returns (in %) from 2006 to 2017. We construct 2 
portfolios based on the value of the characteristic on month t and report average portfolio returns on month t + 1. 
The characteristics are the following. bs are market betas and semibetas from the standard CAPM model using 30-
minute excess returns over 1-month, and three market indexes: Local is the Mexican stock exchange index 
(S&P/BMV IPC) (Panel A), FX is the Mexican Peso to USA dollar exchange rate, and World is S&P 500 index. bs 
subscripts refer to the respective portion of total covariation, where s can take the following values. N refers to 
negative-market & asset-returns, P to positive-market & asset-returns, M+ to positive-market & negative-asset 
returns, and M- to negative-market & positive-asset returns. We estimate !"	and  !$	regressing long-short returns 
of the corresponding semibeta strategy on stock market and macroeconomic variables. Dependent variables for  
!"	are local and world indexes returns, exchange rate returns; idiosyncratic volatility (IVOL) is the root mean 
squared residuals from the CAPM regression; MAX is the maximum daily return over the previous month; and 
R12M is cumulative 11-month return from month t − 2	to month t − 12. Dependent variables for !$	are credit spread 
that is the difference between average rate of short-term private debt and Mexican 1-month treasuries; change in 
Mexican oil prices; unanticipated inflation rate from the Central Bank’s surveys; growth rate of remittances from 
United States to Mexico; changes in the industrial production index; and changes in consumer sentiment index. We 
report low, high and high-low monthly average portfolio returns. The t-statistics are in parentheses. ***, **, and * 
indicate significance at the 1%, 5%, and 10%, respectively. 
 
 

  Low High   High - Low t-stat   a1 t-stat   a2 t-stat             
bLocal 0.71 0.51  -0.20 (-1.01)  -0.31 (-1.48)  -0.12 (-0.57) 
bLocal

+ 0.78 0.46  -0.33 (-1.54)  -0.44** (-2.00)  -0.24 (-1.05) 
bLocal

- 0.66 0.55  -0.11 (-0.54)  -0.12 (-0.55)  -0.21 (-0.91) 
bLocal

P 0.76 0.47  -0.29 (-1.46)  -0.44** (-2.11)  -0.33 (-1.51) 
bLocal

N 0.77 0.45  -0.32 (-1.44)  -0.48** (-2.07)  -0.23 (-0.93) 
bLocal

M+ 0.65 0.57  -0.09 (-0.44)  -0.10 (-0.47)  -0.16 (-0.72) 
bLocal

M- 0.66 0.54  -0.12 (-0.67)  -0.04 (-0.19)  -0.27 (-1.33) 
               

bFX 0.49 0.73  0.24 (1.15)  0.22 (0.94)  0.18 (0.76) 
bFX

+ 0.71 0.54  -0.17 (-0.90)  -0.29 (-1.38)  -0.30 (-1.45) 
bFX

- 0.84 0.37  -0.48** (-2.23)  -0.54** (-2.37)  -0.48** (-2.10) 
bFX

P 0.63 0.60  -0.04 (-0.19)  -0.03 (-0.16)  -0.08 (-0.41) 
bFX

N 0.71 0.52  -0.19 (-0.95)  -0.29 (-1.40)  -0.24 (-1.10) 
bFX

M+ 0.95 0.27  -0.69*** (-3.21)  -0.80*** (-3.52)  -0.76*** (-3.27) 
bFX

M- 0.66 0.56  -0.10 (-0.52)  -0.24 (-1.14)  -0.11 (-0.48) 
                

bWorld 0.77 0.44  -0.33* (-1.69)  -0.45** (-2.20)  -0.30 (-1.41) 
bWorld

+ 0.85 0.36  -0.49** (-2.39)  -0.58*** (-2.61)  -0.52** (-2.30) 
bWorld

- 0.69 0.53  -0.16 (-0.89)  -0.09 (-0.49)  -0.20 (-1.03) 
bWorld

P 0.78 0.45  -0.32 (-1.53)  -0.27 (-1.19)  -0.37 (-1.59) 
bWorld

N 0.83 0.37  -0.46** (-2.15)  -0.52** (-2.22)  -0.47** (-1.99) 
bWorld

M+ 0.70 0.52  -0.17 (-0.95)  -0.17 (-0.91)  -0.26 (-1.34) 
bWorld

M- 0.67 0.55   -0.12 (-0.66)   -0.09 (-0.44)   -0.25 (-1.21) 
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Table 5 
Fama MacBeth regressions - relevant variables 

 
The table reports the time-series average coefficients from monthly Fama-MacBeth cross-sectional regressions of 
individual 1-month stock returns on firm characteristics from 2006 to 2017. The characteristics are the following. 
bs are market betas and semibetas from the standard CAPM model using 30-minute excess returns over 1-month, 
and three market indexes: Local is the Mexican stock exchange index (S&P/BMV IPC), FX is the Mexican Peso to 
USA dollar exchange rate, and World is S&P500 index. bs superscripts refer to the respective portions of total 
covariation, where s can take the following values: N refers to negative-market & asset-returns, P to positive-
market & asset-returns, M+ to positive-market & negative-asset returns, and M- to negative-market & positive-
asset returns. Idiosyncratic volatility (IVOL) is the root mean squared residuals from the CAPM regression. MAX 
is the maximum daily return over the previous month. MOM is cumulative 11-month return from month t − 2	to 
month t − 12. Standard errors are in parenthesis. ***, **, and * indicate significance at the 1%, 5%, and 10%, 
respectively. 
 
 

  (1) (2) (3) (4) (5) (6) 
             

bLocal 0.0041 0.0055     
 (0.004) (0.004)     

bFX -0.0037 -0.0012     
 (0.004) (0.004)     

bWorld -0.0146** -0.0090     
 (0.006) (0.007)     

bLocal
+   0.0129* 0.0122*   

   (0.007) (0.007)   
bFX

-   0.0004 0.0011   
   (0.006) (0.005)   

bWorld
+   -0.0241*** -0.0172*   

   (0.009) (0.010)   
bLocal

N     0.0209* 0.0211* 
     (0.012) (0.012) 

bFX
M+     -0.0005 0.0037 

     (0.009) (0.009) 
bWorld

P     0.0025 0.0053 
     (0.008) (0.008) 

bWorld
N     -0.0414*** -0.0381** 

     (0.015) (0.016) 
IVOL  -0.5568**  -0.4699*  -0.2946 

  (0.273)  (0.280)  (0.261) 
MAX  0.1208  0.0981  0.0609 

  (0.087)  (0.091)  (0.087) 
MOM  0.0090  0.0095*  0.0084 

  (0.006)  (0.005)  (0.005) 
Constant 0.0094 0.0088 0.0133** 0.0091 0.0122** 0.0075 

 (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)        
Observations 7,192 7,192 7,192 7,192 7,192 7,192 
Adj. R2 0.023 0.083 0.028 0.085 0.033 0.084 
Number of 
groups 143 143 143 143 143 143 
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Table 6 
Fama MacBeth regressions – Robustness test, 2 periods 

 
The table reports the time-series average coefficients from monthly Fama-MacBeth cross-sectional regressions of 
individual 1-month stock returns on firm characteristics from 2006 to 2011 (Panel A) and from 2012 to 2017 (Panel 
B). The characteristics are the following. bs are market betas and semibetas from the standard CAPM model using 
30-minute excess returns over 1-month, and three market indexes: Local is the Mexican stock exchange index 
(S&P/BMV IPC), FX is the Mexican Peso to USA dollar exchange rate, and World is S&P500 index. bs superscripts 
refer to the respective portions of total covariation, where s can take the following values: N refers to negative-
market & asset-returns, P to positive-market & asset-returns, M+ to positive-market & negative-asset returns, and 
M- to negative-market & positive-asset returns. Idiosyncratic volatility (IVOL) is the root mean squared residuals 
from the CAPM regression. MAX is the maximum daily return over the previous month. MOM is cumulative 11-
month return from month t − 2	to month t − 12. Standard errors are in parentheses. ***, **, and * indicate 
significance at the 1%, 5%, and 10%, respectively. 
 
Panel A. 2006 - 2011 

  (1) (2) (3) (4) (5) (6) 
             

bLocal 0.0102 0.0132     
 (0.007) (0.008)     

bFX -0.0071 -0.0035     
 (0.006) (0.006)     

bWorld -0.0202* -0.0136     
 (0.011) (0.013)     

bLocal
+   0.0211* 0.0204   

   (0.012) (0.012)   
bFX

-   0.0088 0.0049   
   (0.009) (0.009)   

bWorld
+   -0.0384** -0.0288   

   (0.017) (0.019)   
bLocal

N     0.0359* 0.0354* 
     (0.021) (0.021) 

bFX
M+     0.0086 0.0074 

     (0.017) (0.016) 
bWorld

P     0.0068 0.0075 
     (0.014) (0.013) 

bWorld
N     -0.0594** -0.0537* 

     (0.027) (0.029) 
IVOL  -0.3710  -0.2141  0.1066 

  (0.468)  (0.473)  (0.428) 
MAX  0.0532  0.0000  -0.0774 

  (0.147)  (0.156)  (0.143) 
MOM  -0.0013  -0.0004  -0.0022 

  (0.010)  (0.009)  (0.009) 
Constant 0.0127 0.0085 0.0125 0.0077 0.0101 0.0046 

 (0.010) (0.009) (0.010) (0.009) (0.010) (0.009)        
Observations 2,931 2,931 2,931 2,931 2,931 2,931 
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Adj. R2 0.024 0.081 0.025 0.086 0.034 0.086 
Number of 
groups 72 72 72 72 72 72 

Panel B. 2012 - 2017 

  (1) (2) (3) (4) (5) (6) 
             

bLocal -0.0022 -0.0023     
 (0.004) (0.004)     

bFX -0.0003 0.0012     
 (0.005) (0.004)     

bWorld -0.0090** -0.0043     
 (0.004) (0.004)     

bLocal
+   0.0046 0.0038   

   (0.005) (0.005)   
bFX

-   -0.0082 -0.0027   
   (0.006) (0.006)   

bWorld
+   -0.0096 -0.0053   

   (0.006) (0.006)   
bLocal

N     0.0056 0.0067 
     (0.010) (0.010) 

bFX
M+     -0.0098 -0.0000 

     (0.009) (0.009) 
bWorld

P     -0.0020 0.0031 
     (0.006) (0.007) 

bWorld
N     -0.0231* -0.0224* 

     (0.012) (0.012) 
IVOL  -0.7451***  -0.7292**  -0.7014** 

  (0.281)  (0.299)  (0.292) 
MAX  0.1893*  0.1976**  0.2012** 

  (0.095)  (0.095)  (0.097) 
R12M  0.0194***  0.0195***  0.0190*** 

  (0.005)  (0.005)  (0.005) 
Constant 0.0061 0.0090 0.0141** 0.0105 0.0143** 0.0105 

 (0.006) (0.007) (0.006) (0.007) (0.006) (0.007)        
Observations 4,261 4,261 4,261 4,261 4,261 4,261 
Adj. R2 0.022 0.085 0.031 0.083 0.032 0.082 
Number of 
groups 71 71 71 71 71 71 
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Table 7 
Fama MacBeth regressions – Robustness test, other time intervals 

 

The table reports the time-series average coefficients from monthly Fama-MacBeth cross-sectional regressions of 
individual 1-month stock returns on firm characteristics from 2006 to 2017. The characteristics are the following. 
bs are market betas and semibetas from the standard CAPM model using 30-minute excess returns for individual 
assets and 5-minute (Panel A) or 15 minute (Panel B) returns for market indexes over 1-month, and three market 
indexes: Local is the Mexican stock exchange index (S&P/BMV IPC), FX is the Mexican Peso to USA dollar 
exchange rate, and World is S&P500 index. bs superscripts refer to the respective portions of total covariation, 
where s can take the following values: N refers to negative-market & asset-returns, P to positive-market & asset-
returns, M+ to positive-market & negative-asset returns, and M- to negative-market & positive-asset returns. 
Idiosyncratic volatility (IVOL) is the root mean squared residuals from the CAPM regression. MAX is the 
maximum daily return over the previous month. MOM is cumulative 11-month return from month t − 2	to month 
t − 12. Standard errors are in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10%, respectively. 
 
Panel A. 30-min semicovariances – 5-min market variance 

  (1) (2) (3) (4) (5) (6) 
             

bLocal 0.0034 0.0042     
 (0.003) (0.003)     

bFX -0.0040 -0.0012     
 (0.004) (0.004)     

bWorld -0.0171*** -0.0110     
 (0.006) (0.007)     

bLocal
+   0.0105** 0.0097*   

   (0.005) (0.005)   
bFX

-   0.0005 0.0011   
   (0.006) (0.006)   

bWorld
+   -0.0276*** -0.0200**   

   (0.009) (0.010)   
bLocal

N     0.0171* 0.0173** 
     (0.009) (0.009) 

bFX
M+     -0.0001 0.0040 

     (0.010) (0.010) 
bWorld

P     0.0016 0.0049 
     (0.008) (0.008) 

bWorld
N     -0.0446*** -0.0410** 

     (0.015) (0.016) 
IVOL  -0.5568**  -0.4699*  -0.2946 

  (0.273)  (0.280)  (0.261) 
MAX  0.1208  0.0981  0.0609 

  (0.087)  (0.091)  (0.087) 
R12M  0.0090  0.0095*  0.0084 

  (0.006)  (0.005)  (0.005) 
Constant 0.0094 0.0088 0.0133** 0.0091 0.0122** 0.0075 

 (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)        
Observations 7,192 7,192 7,192 7,192 7,192 7,192 
Adj. R2 0.023 0.083 0.028 0.085 0.033 0.084 
Number of groups 143 143 143 143 143 143 

 



-31- 
 

Panel B. 30-min semicovariances – 15-min market variance 
  (1) (2) (3) (4) (5) (6) 

             
bLocal 0.0044 0.0055     

 (0.004) (0.004)     
bFX -0.0039 -0.0014     

 (0.004) (0.004)     
bWorld -0.0169*** -0.0109     

 (0.006) (0.007)     
bLocal

+   0.0126** 0.0120*   
   (0.006) (0.006)   

bFX
-   0.0009 0.0016   

   (0.006) (0.005)   
bWorld

+   -0.0273*** -0.0199**   
   (0.009) (0.010)   

bLocal
N     0.0210** 0.0211** 

     (0.011) (0.011) 
bFX

M+     -0.0000 0.0040 
     (0.010) (0.010) 

bWorld
P     0.0016 0.0047 

     (0.008) (0.008) 
bWorld

N     -0.0443*** -0.0403** 
     (0.015) (0.016) 

IVOL  -0.5568**  -0.4699*  -0.2946 
  (0.273)  (0.280)  (0.261) 

MAX  0.1208  0.0981  0.0609 
  (0.087)  (0.091)  (0.087) 

MOM  0.0090  0.0095*  0.0084 
  (0.006)  (0.005)  (0.005) 

Constant 0.0094 0.0088 0.0133** 0.0091 0.0122** 0.0075 
 (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)        

Observations 7,192 7,192 7,192 7,192 7,192 7,192 
Adj. R2 0.023 0.083 0.028 0.085 0.033 0.084 
Number of groups 143 143 143 143 143 143 

 


