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Turn-of-the-month and intramonth effects: Explanation from the important macroeconomic news announcements

Abstract

This paper provides a new and economically plausible explanation for turn-of-the-month and intramonth anomalies. After controlling for autocorrelation, volatility clustering and other calendar effects, such as day-of-the-week and turn-of-the-year effects, we find significant turn-of-the-month and intramonth effects in SP100 returns. In this paper it is suggested that these anomalies arise from the clustered information, namely from important macroeconomic news announcements. These important announcements are systematically released at a certain time of each month causing different intramonth risk and return patterns. To account for the changes in expected risk premium caused by important macroeconomic news, we propose a new measure, which uses information from option-implied volatilities. This ex ante measure shows higher risk premiums on announcement days, suggesting that positive returns on announcement days in the first two periods of the month are due to higher expected risk premiums. Thus, we report that the TOM and intramonth anomalies may no longer be considered as anomalies; they are merely explainable return patterns due to predictable patterns in time varying risk caused by important macroeconomic news releases.

JEL classifications. E44, G10, G14, 
Keywords: Turn-of-the-month, intramonth, clustered information, macroeconomic news announcements.

INTRODUCTION

The existing literature shows that returns in the financial markets are not evenly distributed across time. More specifically, researchers have found seasonal anomalies, such as intraday, day-of-the-week, turn-of-the-month (TOM hereafter), intramonth, turn-of-the-year and month-of-the-year anomalies.1 The TOM and intramonth anomalies, which are the subjects of this paper, have been extensively investigated (see e.g. Ariel, 1987, Lakonishok and Smidt, 1988; Cinar and Vu, 1991; Hensel et al., 1994; Martikainen et al., 1995). The literature shows that returns are significantly positive at the TOM (see e.g. Odgen, 1990; Cadsby and Ratner, 1992) and that returns are positive (zero or even negative) in the first (second) half of the month (Ariel, 1987; and Lakonishok and Smidt, 1988). The literature shows that the cumulative returns from a short window of [-1 to 4 days] can constitute as much as 55 % - 70 % of the monthly return (see e.g. Pettengill and Jordan, 1988; Agrawal and Tandon, 1994).

Abnormally high positive returns at the TOM and during the first half of the month have been suggested to arise from the clusterization of salary payments and other liabilities (see e.g. Odgen, 1990), increased liquidity (see e.g. Pettengill and Jordan, 1988; Booth et al., 2001) and from the clusterization of the earnings announcement releases (see e.g. Penman, 1987). Although the anomalies have been widely investigated, academic research has not yet been able to reach consensus on the reasons for them. Moreover, the true impacts of the suggested explanations are difficult to measure.2
This paper provides an economically significant explanation for these anomalies, whose impact on the financial markets is straightforward to measure and also is in accordance with the liquidity effect hypothesis (e.g. Booth et al., 2001). To accomplish this, the paper tackles to the assumption of random information arrival of the efficient market hypothesis. Based on the positive expected risk-return relationship of the traditional finance theory, the study proposes that the seasonal effects are caused by systematical monthly arrival of scheduled macroeconomic news announcements on specific days of each month. Furthermore, since it is empirically extensively documented that the important announcements are released especially in the first half of the month (see e.g. Bollerslev et al., 2000; Graham et al., 2003), we suggest that the clusterization of important macroeconomic news announcements causes the TOM and intramonth anomalies.3 The systematic arrival of the important news announcements from month to month causes consistent changes in the evolution of expected risk and return during the month, which further causes systematic changes in realized risks and returns. Therefore positive returns in the first half of the month caused by important announcements are justified by the finance theory in which positive risk-return relationship is expected to hold. 

Our proposition is economically solid for three main reasons. First, timing of the scheduled macroeconomic releases is well known in advance, which affects investors´ expected risks and therefore expected returns as well as realized volatilities and returns (see e.g. Jones et al., 1998). Second, and most significantly, important macroeconomic news announcements are systematically clustered on particular days of each month, especially in the first half of the month. Furthermore, the earlier literature finds that the macroeconomic news announcements released at the beginning of the month have the highest information content for investors and therefore are more important news announcements (see e.g. Bollerslev et al., 2000; Graham et al., 2003). Third, trading activity increases around these important announcements as investors trade according to their opinions before and after the announcements (see e.g. Fleming and Remolona, 1999; Chordia et al., 2001; Nofsinger and Prucyk, 2003) causing a positive increase in liquidity. The increase in liquidity is positively associated with price changes and this relationship is mostly driven by information arrival (see e.g. Karpoff, 1987). Therefore, the explanation of macroeconomic news announcement as a cause for the anomalies is consistent with the earlier literature on the liquidity hypothesis.4
This paper contributes to the earlier literature in two main ways. First, the paper provides a new and economically plausible explanation for TOM and intramonth anomalies, namely important scheduled macroeconomic news announcements. These important announcements are found to be systematically clustered especially in the first half of the month explaining the observed high returns. Second, the paper proposes a new measure for the ex ante risk premium estimation, which can be used in event-type of investigations, where expected risk premium needs to be calculated. For this ex ante measure of risk premium, option-implied volatilities are used as a risk measure, since implied volatilities have been found to be the most efficient measures of expected future volatility (Day and Lewis, 1992; Christenssen and Prabbala, 1998; Blair et al., 2001).

After controlling for autocorrelation, volatility clustering and for other seasonal effects, such as day-of-the-week and turn-of-the-year effects, the results of this paper show that there is significant turn-of-the-month effect in the SP100 stock market, days 1 to 3 having the largest positive returns. Furthermore, the results suggest that there is a significant intramonth effect, as returns are positive in the first two 7-day periods of the month and insignificant in the last period. We moreover report that higher returns in the first two periods of the month occur on days when scheduled macroeconomic news announcements are released. The results show especially that during the same two periods, returns are insignificant on no news announcement days. These findings indicate that the systematic arrival of important macroeconomic news announcements affects the return generating process in such a way that the TOM and intramonth effects raise. Finally, the results are consistent with traditional finance theory, as positive returns in the first half of the month are due to higher expected risk caused by macroeconomic news.

The rest of the paper is organized as follows. Section 2 provides the theory behind the risk-return relationship theory and the calculation of the ex ante risk premium measure. Sections 3 and 4 respectively present the data and the methodology used in the study. In Section 5 the empirical results of the paper are presented. Finally Section 6 concludes and discusses of the findings of the paper.

EFFECT OF SCHEDULED MACRECONOMIC NEWS ON EXPECTED RETURNS 

Given that the financial theory expects a positive risk-return relationship, then higher expected returns can be obtained only by taking higher risk. Moreover, bearing only the systematic part of the risk should result in higher expected returns.5 The usual assumption in finance literature is that an efficient market hypothesis implies that risk is constant over time, consequently expected and realized returns should be constant over time.

However, empirical evidence shows that market-wide announcements, such as macroeconomic news releases, affect the risk of the whole stock market (see e.g. Flannery and Protopapadagis, 2002; Kim et al., 2003). These findings imply that systematic risk of the stock market is not constant but varies over time. Moreover, the evidence shows that the impact of scheduled macroeconomic news announcements on risk differs since their importance varies across different types of news. For example, Bollerslev et al. (2000) find that the employment report is the most important release among the investigated macroeconomic news releases. 

Macroeconomic reports contain information on the last month’s or quarter’s economic activity. Consequently, the first announcements of the month are more important relative to subsequent announcements since they can reveal part of the information content of the coming information releases (see, e.g., Graham et al., 2003). For example, inferences regarding the CPI may be made as a result of previous information releases pertaining to NAPM (manufacturing), the Employment Report, Producer Price Index, and Import and Export Price Indices.

Since the most important scheduled macroeconomic news announcements occur at the beginning of the month, the observed high returns at the beginning of the month could be due to these news releases. To model the impact scheduled macroeconomic news on expected returns we follow the standard microeconomic theory by assuming the constant relative aggregate risk aversion of investors. Based on the assumption, the market risk premium is proportional to the aggregate relative risk aversion of the economy and to the market variance (see e.g. Huang and Litzenberger, 1988, p 102). Consequently,     
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where E[rm-rf] is the expected market risk premium, A is the aggregate relative risk aversion coefficient and Var(rm) is the (expected) variance of market return for a well-diversified index.

We further assume that the expected variance of returns is higher on scheduled news days than on no news days (see e.g. Jones et al., 1998). Consequently, the change in expected risk premium can be formulated as follows:
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 represent (expected) variances on news and no news days. Based on Equation (2), the risk premium is higher on news announcement days than on no news announcement days. Moreover, the difference in the expected risk premium is proportional to the aggregate relative risk aversion and the difference in the expected variance of returns on the news and no news days. 

To illustrate the magnitude of the impact of a scheduled macroeconomic news announcement on the expected risk premium, let us assume that the aggregate relative risk aversion is 3 and the annual volatility on a no news day is 23 per cent and on news days 46 per cent.6 Based on these values, Equation (2) predicts an expected risk premium, which is 0.16 percentage points higher on a news announcement day than on a no news day.

To model changes in expected risk premium around important news announcement days, an ex ante risk measure should be used. For this purpose implied volatility from the options market is used as a market´s expectation of future volatility. Earlier literature suggests that the implied volatility measure is the most efficient measure of the expected future volatility (see e.g. Day and Lewis, 1992; Christenssen and Prabbala, 1998; Blair et al., 2001). Consequently, implied volatility should provide the most efficient ex ante volatility estimate for the study. By using implied volatility, we implicitily let the market evaluate the expected risk before important macroeconomic news announcements.

The behavior of implied volatility around macroeconomic news announcements has been documented in several studies (see e.g. Ederington and Lee, 1996; Nikkinen and Sahlström, 2001; Heuson and Su, 2003). The main theoretical hypothesis, which is also empirically verified, is that on important news announcement day, after the news release, implied volatility drops as the market uncertainty with respect to that particular macroeconomic variable is resolved. This is also consistent with the empirical finding that the realized volatility is higher on news days than on no news days. Based on this theory and the empirical findings supporting it we use implied volatility to model changes in the market’s expected risk premium around macroeconomic news announcements.

DATA

SP100 index and VIX volatility measure

The empirical analysis is done with the SP100 stock market and VIX volatility index data. The sample period is from January 1995 to December 2003. Daily returns are calculated as the difference of the natural logarithm of the daily closing values. As the SP100 is a well-diversified index representing the 100 largest companies in the US, its volatility measure can be considered as the systematic risk (see e.g. Fleming et al. 1995). The volatility measure VIX, whose underlying index is SP100, is calculated by the CBOE. For the calculation of the VIX measure, see e.g. Fleming et al. (1995). The use of VIX is convenient as it solves most of the problems associated with the calculations of implied volatilities (see e.g. Blair et al., 2001). Table 1 presents the descriptive statistics for both indices. 

(Insert Table 1 about here)

Macroeconomic news announcements

Market participants pay great attention to the economic situation when valuing financial assets. To assess the general economic situation there are many macroeconomic news announcements that are scheduled, i.e. the arrival time of the information is known in advance. The paper uses a sample of scheduled macroeconomic news announcements, whose selection is largely based on the Bureau of Labor Statistics (BLS) classifications of major economic indicators. Moreover, earlier literature (see e.g. Bollerslev et al., 2000; Graham et al., 2003) provides evidence of their importance. The sample consists of US macroeconomic news announcements released between January 1995 and December 2003. All the announcements are released in the morning before the stock market is open.7 Table 2 presents the investigated macroeconomic variables and their release date of the month. As can be seen from the table, there seem to be some announcements that are consistently announced at the same time period of the month. For example, the announcement of National Association Purchasing Management on manufacturing (nonmanufacturing) figures arrives on the first (third) business day of each month.
 (Insert Table 2 about here)

METHODOLOGY

We start our analysis by ascertaining whether stock market returns exhibit turn-of-the-month and intramonth effects. To accomplish our purpose, we follow Szakmary and Kiefer (2004) and control for autocorrelation, volatility clustering and other calendar effects, namely day-of-the-week and turn-of-the-year effects.8 Therefore, the following regression model is estimated:
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where rt is the return for the SP100 index on day t, i refers to trading day of a month (-9,-8, …, +8, +9), Di,t is a dummy variable having the value of 1 on day i, zero otherwise, ROMt is a dummy variable that takes the value 1 on rest-of-the-month days (i.e., other than -9,-8,…,+8,+9). An intercept term is omitted to avoid a dummy variable trap.

To investigate the importance of macroeconomic news announcements on the SP100 index, SP100 returns are regressed on a set of dummies that represent macroeconomic news announcements. This is done to evaluate what macroeconomic news announcements affect SP100 returns and therefore are possible causes for the TOM and intramonth effects. The regression model takes the following form:


[image: image6.wmf]å

=

+

+

=

10

1

,

m

t

t

m

m

t

MACRONEWS

c

r

e

a




               (4)

where rt is the return for the SP100 index on day t, c is the intercept term, MACRONEWSm,t is defined as a dummy variable for the macroeconomic news announcement m=(NAPM1, NONNAPM2, …, EMPCOST10), that takes value of 1, if news m occur on day t, zero otherwise. See Table 1 for the list of macroeconomic news announcements.

To further investigate the intramonth return patterns, the month is divided into 3 different periods (period of the month, POM hereafter): POM1 = [-1 to 6], POM2 = [7 to 13] and POM3 = [14 to “rest of the month”]. The periods are chosen to represent all days of the month and following Ariel (1987) the first period is chosen to begin from day -1. The regression model takes the following form:
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where c is an intercept term, rt is the return for the SP100 index on day t, D1,t is a dummy variable that takes the value of 1 during the period POM1 [days -1 to 6], zero otherwise, D2,t is a dummy variable that takes the value of 1 during the period POM2 [days 7 to 13], zero otherwise. This model allows us to investigate whether stock market return is higher at the beginning of the month (POM1 and POM2) than in the last part of the month (POM3), i.e. if an intramonth effect exists then α1 and/or α2 should be positive.

To analyze the impact of macroeconomic news on the TOM and intramonth effects, the first two periods of a month are further divided into two subgroups based on days when news and no news is announced. For example, period 1 namely POM1, is divided into groups during which news and no news is announced. By so doing, the effect of a macroeconomic news announcement on the TOM and intramonth effects can be investigated. Consequently, the regression model receives the following form:
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where c is an intercept term, rt is the return for the SP100 index on day t, D1news,t is a dummy variable that takes the value of 1 if macroeconomic news is announced during the period POM1 [days -1 to 6], zero otherwise, D1nonews,t is a dummy variable that takes the value of 1 if no macroeconomic news is announced during the same period, zero otherwise, whereas D2news,t is a dummy variable that takes the value of 1 if macroeconomic news is announced during the period POM2 [days 7 to 13], zero otherwise, D2nonews,t is a dummy variable that takes the value of 1 if no news is announced during the same period, zero otherwise. The F-test is used to ascertain whether higher returns at the beginning of the month are caused by the news announcements, i.e. we test whether the returns are equal on news days and no news days during a particular period of a month. Thus, following hypotheses are tested using the F-test:  
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As the next step, an empirical version of Equation (2) is added to Equation (6) to account for the changes in the expected risk premium caused by the macroeconomic news announcement. We do not make any assumption about the size of the relative risk aversion coefficient. Instead, the estimated slope coefficient βA, for the risk premium term, RPD, in the final equation is the estimate for the relative risk aversion coefficient if the market reacts efficiently to the macroeconomic news announcements. To empirically model Equation (2), we should have a change in expected variance during one day. Since a drop in implied variance on a particular scheduled news announcement day means that the expected variance was higher on the day before due to important forthcoming information, the change in implied variance is multiplied by -1 to obtain a positive change in expected risk premium. Moreover, since the VIX volatility index has a constant maturity of 30 days, the empirical version for the change in expected risk premium of Equation (2) is as follows:
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This measure can be considered as a proxy for the change in risk premium per year (RPY) on day t. Since the daily data is used this must be converted to daily level as follows:

RPDt= 
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where n is the number of trading days in a particular year. RPDt defines the risk premium on a daily basis. This takes into account the market participants’ views of the change in daily risk premium as a result of the risk change during the macroeconomic news announcement day.

Before estimating the final model, the behavior of the RPDt measure on news and no news days during the different periods of the month is investigated. According the theory presented in Section 2, the RPDt should be higher on news days than on no news days, i.e. the risk premium measure should be higher due to higher risk caused by the macroeconomic news announcements. To ascertain whether our measure of the dynamic risk premium behaves according to the hypothesis stated, the following regression analysis is applied:
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where ΔRPDt is the differenced dynamic risk premium measure on day t, c is an intercept term,, D1news,t is a dummy variable that takes the value of 1 if macroeconomic news is announced during the period POM1 [days -1 to 6], otherwise zero, D1nonews,t is a dummy variable that takes the value of 1 if no macroeconomic news is announced during the same period, otherwise zero, whereas D2news,t is a dummy variable that takes the value of 1 if macroeconomic news is announced during the period POM2 [days 7 to 13], otherwise zero, D2nonews,t is a dummy variable that takes the value of 1 if no news is announced during the same period, zero otherwise. To test whether the risk premiums are equal on news days and no news days, an F-test is conducted. Thus, the following hypotheses are tested:  
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Finally, to investigate whether the change in the risk premium due to macroeconomic news releases is the cause of the TOM and intramonth effects the risk premium term, RPDt, is added to Equation (6) to correct for the increased risks. Thus, the final model takes the form:
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If the dynamic risk premium term, ΔRPDt, captures the dynamics of the risk-return relationship, then returns should be equal over a month after the correction is made. Therefore the hypotheses set in the regression Equation (9) are again tested.

In all our regression models, the Ljung-Box autocorrelation test is used to detect possible autocorrelation in residuals after which a specific number of lags of AR-terms is chosen and included in the regressions based on loglikelihood ratio and Akaike´s and Schwarz Information Criteria. Moreover, since volatility clustering has been widely documented, we use the LM test to detect possible conditional heteroscedasticity in error terms. If an ARCH effect is detected then GARCH(1,1) is fitted to control for volatility clustering.
RESULTS

To investigate the TOM and intramonth effects on stock market behavior, regression Equation (3) is estimated. The results presented in Table 3 indicate that there is a significant TOM effect on stock market returns. The effect is strongest in the window [1 to 3], which is consistent with earlier findings (see e.g. Lakonishok and Smidt, 1988). The results also show that there are other positive and significant days at 5 % level, which are day 9 and ROM days. Table 2 shows that these are close to the average release time of some important news announcement, like NAPM and non-NAPM for days [1 to 3] and inflationary and retail sales announcements for days [9 and ROM]. The results in Table 3 also show that while volatility clustering is present in the SP100 returns, we do not find significant autocorrelation in the residual terms.

(Insert Table 3 about here)

Table 4 reports the results from regression Equation (4), which tests the importance of certain macroeconomic news announcements in generating SP100 returns. The reported results show that NAPM, NONNAPM, Retail Sales, Employment Report and Employment Cost Index releases have positive effect on the SP100 index returns. This suggests that the monthly clusterization of important announcements on specific days of the month may explain the observed return patterns. It is worth noting that the coefficients for these news releases are in line with the illustration in Section 2. For example, the coefficient for the Employment Report is 0.0016, i.e. 0.16 %, which is exactly the same as the number in the illustration in Section 2.
 (Insert Table 4 about here)

Table 5 presents the results regarding the intramonth effect, which are obtained using Equation (5). The results from the analysis show that returns are higher at 10 % significance level in the first two 7-day periods of the month than during the last period. During the last period of month returns do not differ from zero as the intercept term is not statistically significant. The results are consistent with earlier work (see e.g. Lakonishok and Smidt, 1988) reporting that the stock market returns are higher at the beginning of the month. In addition, Table 2 shows that certain news announcements are clustered in those two periods suggesting, that the clusterization on important scheduled macroeconomic news announcements may indeed offer an explanation for the observed return patterns. 

(Insert Table 5 about here)

Regression Equation (6) is estimated to investigate the impact of scheduled macroeconomic news announcement on the TOM and intramonth effects. The model separates the effects of news and no news on the return generating process during the month. The results in Table 6 show that positive returns during the first two periods of the month are generated on important news announcement days, which is according to our expectations. The results especially show that on no scheduled macroeconomic news days returns are zero on average, which implies that the intramonth effect is explained by the scheduled macroeconomic news announcements. F-test is used to test the equality of returns on news and no news days in two different periods. According to the F-test, returns are significantly different on news days and no news days in both periods. Furthermore, the hypothesis H0: 
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 is tested to examine the equality of returns during the month. The results from this analysis show that returns are not equal during the month. Altogether, the results in Table 6 imply that the scheduled macroeconomic news announcements explain the TOM and intramonth effects since the higher returns observed at the beginning of the month are generated on macroeconomic news release days.

(Insert Table 6 about here)

To ascertain whether our measure of the dynamic risk premium behaves according to the hypothesis stated in Section 2, Equation (9) is estimated and the results are reported in Table 7. Panel B also reports the descriptive statistics of the dynamic risk premium measure. Based on the theory provided in Section 2, it is expected that the risk premium will be higher on news announcement days than on no news days, and thus, realized return should also be higher. The results in Table 7 support this hypothesis, as the coefficients are significantly positive for the news announcement days, as expected. This finding further indicates that the uncertainty related to the anticipated important news announcements is priced in the options markets and in our risk premium measure, which is shown in a decrease of implied volatility on the announcement day as uncertainty is resolved by the market participants. F-test is again conducted to test the difference of the news and no news announcement days. It is found that the dynamic risk premium measure is indeed higher on news days than on no news days. This finding suggests that the dynamic risk premium measure behaves as predicted based on the theory presented in Section 2.

(Insert Table 7 about here)

Finally, to account for the changes in the expected risk-return relationship caused by macroeconomic news announcements, our dynamic risk premium measure is added to the regression model, in which the behavior of intramonth returns on news and on no news announcement days is examined. This should account for the increase in risk premium due to important news announcement accounts. Table 8 reports the estimation results of Equation (10). The results show that the coefficient for our risk premium measure is positive and statistically significant, as suggested by the theory. The size of the coefficient is rather high, 8.3294, to be the relative risk aversion coefficient. It is, however, well in line with Ait-Shalia and Lo (2000) reporting an implied Black & Scholes risk aversion coefficient of 7.72. One possible reason for the high implied risk aversion estimate is that the market is overreacting to information releases. F-test is applied to test the equality of returns across different periods both on news days and no news days after the change in risk premium is accounted for. The results show especially that the returns are equal on news days and no news days during both time periods. Furthermore, the hypothesis H0: 
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 is supported, as the p-value is 0.373. However, the results show that even after the correction for the risk premium, returns are still significant and positive on news announcement days during the first period. The finding suggests that returns are higher than expected even after the risk premium is accounted for. Thus, there may be some other factors than the risk premium based on higher risk, like increased liquidity, that drives the stock returns during the macroeconomic news release days at the beginning of the month. 

Robustness of the results

The results reported in the study are based on stock market data on the SP100 index and its implied volatility measure VIX from the period January, 1995 to December, 2003. In the analysis we take autocorrelation, volatility clustering and other calendar effects such as DOW and turn-of-the-year effects into account. The results indicate that the clusterization of important macroeconomic news announcements explain the TOM and intramonth anomalies. Since the clusterization of important macroeconomic news announcements cause market-wide effects, their impact on other stock market indices is likely to be the same. Therefore, as a robustness test, we further investigate the TOM and intramonth anomalies with Valueline and Midgab400 indices, which consist of small stocks.9 In all important aspects the results were virtually the same, suggesting that the clusterization of macroeconomic news announcement is the cause of these anomalies.

Further robustness tests are conducted. To make sure that the results with respect to the intramonth effect are not sensitive to the starting day of the window or to the length of the periods, we further examine these issues. The results reported in this study regarding the intramonth effect were examined with 7-day windows, which were [-1 to 6], [7 to 13] and [14 to ROM]. The robustness tests show that the results are not sensitive to the starting day of the window, as the results are qualitatively the same if the first period starts from day 1. In addition, the results are robust if 6-day periods are used in the intramonth analysis. Therefore, the results are not affected by the choices of intramonth periods in our analysis.

We moreover test that the results are not driven by outliers in the sample. To detect possible outliers, we use Weisberg´s (1985) outlier test in each regression model specification. The results are consistent with the results reported in this paper, suggesting that the anomalies are not driven by outliers. Finally, we test that the results are robust with respect to the estimation procedure. The results are similar if the Newey-West standard errors are used. Generally, the findings reveal that the TOM and intramonth anomalies are caused by the clusterization of important macroeconomic news announcements that occur systematically at certain time of each month. This further indicates that these anomalies may no longer be considered as anomalies, as, according to basic finance, higher risk should be compensated with higher returns for a rational investor to hold such an asset.
CONCLUSIONS


This paper focuses on the examination of the turn-of-the-month and intramonth anomalies on the SP100 stock market. Moreover, the paper provides a new and economically plausible explanation for the TOM and intramonth anomalies, namely scheduled macroeconomic news announcements, whose impact on these anomalies has not yet been examined. Previously these anomalies were explained by increased stock market liquidity (see e.g. Booth et al., 2001), salaries payments, interest and principal payments and other liabilities occurring at a certain time of the month (see e.g. Odgen, 1990). However, the explanations may suffer from the economic significance. Based on the positive expected risk-return relationship of the traditional finance theory, we argue that the systematic monthly appearance of macroeconomic news announcements on specific days cause different intramonth risk and return patterns, which explains these anomalies. 

The results of this study are consistent with earlier literature showing positive returns at the beginning of the month and zero returns in the latter part of the month (see e.g. Lakonishok and Smidt, 1988). The empirical results reported in the paper imply that positive returns found in the first two 7-day periods of the month are generated only on important macroeconomic news announcement days and if no news is announced during these periods, returns are not statistically significant. These indicate that the systematical clusterization of important macroeconomic news announcement explains the evolution of the intramonth return patterns. 

To account for the changes in expected risk premium, we propose a measure, which uses information from implied volatilities of options. This ex ante measure of risk premium shows higher risk premiums on announcement days, suggesting that positive returns on announcement days in the first two periods of the month are due to increased expected risk premium. In general, the results imply that the positive risk-return relationship assumed in traditional finance theory explains the TOM and intramonth anomalies. Thus, we simply report that the TOM and intramonth anomalies may no longer be considered as anomalies; they are merely explainable return patterns due to predictable patterns in time varying risk caused by important macroeconomic news releases.
The paper provides several important implications for investors, academic researchers and bureaus which collect and disseminate essential statistical data on the economy. For investors this paper gives useful information of the stock market behavior during a calendar month and may provide some ideas for profitable trading strategies. However, given that the risks are also higher, extra returns may not be obtainable. For academic researchers the paper provides a new explanation for generally known anomalies, namely TOM and intramonth anomalies. Furthermore, the paper provides a new measure for the estimation of the expected risk premium, which could be used, for example, in other event-type studies. Finally, for bureaus which disseminate essential statistical data of the economy, the results may provide new insights for considering the timing schedule of important macroeconomic news announcements. 

FOOTNOTES

1. U-shaped intraday volatility pattern is explained by macroeconomic news announcements among others (see e.g. Harvey and Huang, 1991; Gwilym et al., 1999). The day-of-the-week effects have been explained by settlement procedures (see e.g. Lakonishok and Levi, 1982), by market microstructure effects (Andersen and Bollerslev, 1998), by trading processes (see e.g. Han et al., 1999), by dividend and earnings announcements (see e.g. Damodaran, 1989) and by the clusterization of macroeconomic news announcements (see e.g. Chang et al., 1998; Steeley, 2001). The turn-of-the-year and January effects are related to the tax-loss selling hypothesis and the phenomena are documented to exist mainly among small firms (see e.g. Keim, 1983; Roll, 1983; De Bondt and Thaler, 1987; Jones et al., 1991; Szakmary and Kiefer, 2004).
2. For example, it is difficult to measure the impact of the clusterization of salaries payment on stock market returns, as individuals always have the choice of consuming now or in the future.

3. Earlier literature has explained day-of-the-week effect by macroeconomic news announcements that are clustered on particular weekdays (see e.g. Chang et al. 1998; Steeley, 2001). Altogether empirical evidence suggests that the assumption of random information arrival is too strict to describe the information flow of the real financial markets (see e.g. Mitchell and Mulherin, 1994; Berry and Howe, 1994).
4. Booth et al., (2001) find that positive returns at the TOM are associated with increased liquidity.

5. The variance of broad indices, like SP100 or SP500, can as such be considered as a measure of systematic risk. 

6. For example, Ederington and Lee (1996) find that on employment release day volatility is 2.2 times higher than on no news announcement day on the T-bond market.

7. There is one exception to this, as NAPM is announced at 10:00 a.m. Eastern time.

8. The results of the analysis show that there is no day-of-the-week effect during the investigated period 1995-2003, as the F-statistic for the equality of return across weekdays is 0.121. Furthermore, the results regarding the turn-of-the month effect were qualitatively the same, if days around the turn-of-the-year were excluded. Therefore we estimate the regressions using the whole sample and without placing dummies for different days of the week.

9. However, for these indices we do not have option data to estimate the risk premiums. 
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	Table I. Descriptive statistics of the SP100 and implied 

volatility VIX index.



	

	 
	 
	Level
	 
	Change
	 

	 
	 
	SP100
	VIX
	SP100
	VIX

	 Observations
	2267
	2267
	2266
	2266

	 Mean
	 
	508.972
	23.800
	0.000
	0.000

	 Median
	 
	504.365
	23.120
	0.000
	0.000

	 Maximum
	832.650
	50.480
	0.057
	0.430

	 Minimum
	 
	214.200
	10.490
	-0.075
	-0.270

	 Std Dev
	 
	159.717
	7.248
	0.013
	0.059

	 Skewness
	0.069
	0.645
	-0.110
	0.342

	 Kurtosis
	 
	2.115
	3.626
	5.815
	5.966


	Table II. Time release of the macroeconomic news announcements.



	

	Report m:
	Symbol
	Issued
	# of releases
	Release datea
	Approx. periodb

	1. NAPM: Manufacturing
	NAPM
	Monthly
	108
	1.0
	1

	2. NAPM: Nonmanufacturing
	NONNAPM
	Monthly
	108
	3.0
	1

	3. Employment
	EMP
	Monthly
	104
	4.1
	1

	4. Producer Price Index
	PPI
	Monthly
	106
	9.2
	2

	5. Retail Sales
	RS
	Monthly
	106
	9.5
	2

	6. Import and Export Price Indices
	IEPI
	Monthly
	106
	10.4
	2

	7. Consumer Price Index
	CPI
	Monthly
	107
	11.4
	2

	8. Gross Domestic Product
	GDP
	Quarterly
	105
	18.8
	3

	9. Consumer Confidence
	CONSCON
	Monthly
	99
	18.8
	3

	10. Employment Cost Index
	EMPCOST
	Quarterly
	34
	19.6
	3


NOTES: a) Average release day of the month as measured by trading days, b) Approximated period   is defined as a number of period to which the announcement m belongs. Period 1 is days [-1 to 6], period 2 is [7 to 13] and period 3 is [14 to 20].
	Table III. The turn-of-the-month and intramonth effects.

The regression formula takes of the following form:
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where rt is the return on the SP100 index at time t, i refers to days (-9.-8, …, +8, +9), Di,t stands for the dummy variable taking the value of 1 on day i, zero otherwise, ROMt is a dummy variable that takes the value 1 on rest-of-the-month days, zero otherwise. The regression is corrected for autocorrelation and heteroscedasticity with AR- and GARCH-terms. Estimates that are significant at 5 % (10 %) level are in bold face (italics).

	

	

	

	

	
	
	
	

	TOM-days 
	estimate
	z-stat
	p-value

	-9
	-0.0006
	-0.844
	0.400

	-8
	0.0006
	0.618
	0.536

	-7
	-0.0003
	-0.319
	0.750

	-6
	-0.0001
	-0.189
	0.850

	-5
	0.0009
	0.887
	0.375

	-4
	-0.0001
	-0.143
	0.887

	-3
	0.0007
	0.763
	0.445

	-2
	0.0005
	0.518
	0.604

	-1
	0.0003
	0.319
	0.750

	1
	0.0034
	3.658
	0.000

	2
	0.0018
	2.321
	0.020

	3
	0.0021
	2.643
	0.008

	4
	0.0012
	1.410
	0.159

	5
	0.0005
	0.547
	0.585

	6
	-0.0010
	-1.215
	0.224

	7
	-0.0003
	-0.325
	0.746

	8
	0.0018
	1.891
	0.059

	9
	0.0021
	2.680
	0.007

	ROM
	0.0018
	3.230
	0.001

	
	
	
	

	ARCH(0)
	0.0000
	3.325
	0.001

	ARCH(1)
	0.0866
	10.751
	0.000

	GARCH(1)
	0.9115
	109.700
	0.000


	Table IV. Impact of macroeconomic news announcement on SP100 returns.

The analysis is based on the following regression analysis:
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where rt is the return on SP100 index at time t, MACRONEWS is a dummy variable that takes the value of 1 when macronews (m=NAPM, NONNAPM, …, EMPCOST) is announced, zero otherwise. The regression is corrected for autocorrelation and heteroscedasticity with AR- and GARCH-terms. Estimates that are significant at 5 % (10 %) level are in bold face (italics).

	

	

	
	
	
	
	

	Report m
	 
	estimate
	z-stat
	p-value

	INTERCEPT
	 
	0.0005
	1.873
	0.061

	NAPM
	 
	0.0029
	3.014
	0.003

	NONNAPM
	0.0014
	1.724
	0.085

	EMP
	 
	0.0016
	2.215
	0.027

	PPI
	 
	0.0006
	0.551
	0.582

	RS
	 
	0.0022
	2.352
	0.019

	IEPI
	 
	-0.0008
	-0.855
	0.393

	CPI
	 
	0.0009
	1.040
	0.299

	GDP
	 
	-0.0011
	-1.202
	0.229

	CONSCON
	
	0.0005
	0.478
	0.633

	EMPCOST
	 
	0.0032
	1.723
	0.085

	 
	 
	 
	 
	 

	ARCH(0)
	 
	0.0000
	3.560
	0.000

	ARCH(1)
	 
	0.0855
	11.071
	0.000

	GARCH(1)
	0.9155
	113.071
	0.000


	Table V. The intramonth effect.

The regression is based on the following formula:
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where rt is the return for the SP100 index at time t, D1,t is a dummy variable that takes the value of 1 during the period POM1 [days -1 to 6], zero otherwise, D2,t is a dummy variable that takes the value of 1 during the period POM2 [days 7 to 13], otherwise zero. The regression is corrected for heteroscedasticity with GARCH-terms. Estimates that are significant at 5 % (10 %) level are in bold face (italics).

	

	

	

	

	 
	
	 
	 

	TOM-days 
	estimate
	z-stat
	p-value

	INTERCEPT
	0.0002
	0.680
	0.496

	POM1
	0.0010
	1.933
	0.053

	POM2
	0.0010
	2.085
	0.037

	
	
	
	

	ARCH(0)
	0.0000
	3.895
	0.000

	ARCH(1)
	0.0830
	11.740
	0.000

	GARCH(1)
	0.9142
	124.847
	0.000


	Table VI.  The impact of macroeconomic news on the evolution of intramonth return pattern.

The regression is based on the following formula:
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where rt is the return for the SP100 index at time t, D1news,t is a dummy variable that takes the value of 1 if macroeconomic news is announced during the period POM1 [days -1 to 6], otherwise zero, D1nonews,t is a dummy variable that takes the value of 1 if no macroeconomic news is announced during the same period, otherwise zero, whereas D2news,t is a dummy variable that takes the value of 1 if macroeconomic news is announced during the period POM2 [days 7 to 13], otherwise zero, D2nonews,t is a dummy variable that takes the value of 1 if no news is announced during the same period, otherwise zero. The regression is corrected for heteroscedasticity with GARCH-terms. Estimates that are significant at 5 % (10 %) level are in bold face (italics).

	

	

	

	

	 
	 
	
	 
	 

	Periods
	Expected sign
	estimate
	z-stat
	p-value

	INTERCEPT
	
	0.0003
	0.934
	0.351

	POM1NEWS
	(+)
	0.0018
	3.239
	0.001

	POM1NONEWS
	(0)
	0.0000
	0.000
	0.999

	POM2NEWS
	(+)
	0.0017
	2.891
	0.004

	POM2NONEWS
	(0)
	0.0003
	0.629
	0.529

	
	
	
	
	

	ARCH(0)
	 
	0.0000
	3.584
	0.000

	ARCH(1)
	 
	0.0820
	11.572
	0.000

	GARCH(1)
	
	0.9157
	123.737
	0.000

	 
	 
	 
	 
	 

	 F-tests:
	 
	 
	f-stat
	p-value
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	4.350
	0.005


	Table VII.  The impact of macroeconomic news on the 

evolution of risk premium.

The regression is based on the following formula:
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∆RPDt is the daily differenced risk premium at time t,  D1news,t is a dummy variable that takes the value of 1 if macroeconomic news is announced during the period POM1 [days -1 to 6], otherwise zero, D1nonews,t is a dummy variable that takes the value of 1 if no macroeconomic news is announced during the same period, otherwise zero, whereas D2news,t is a dummy variable that takes the value of 1 if macroeconomic news is announced during the period POM2 [days 7 to 13], otherwise zero, D2nonews,t is a dummy variable that takes the value of 1 if no news is announced during the same period, otherwise zero. The regression is corrected for autocorrelation and heteroscedasticity with AR- and GARCH-terms. Estimates that are significant at 5 % (10 %) level are in bold face (italics).

	

	

	Panel A: RPD
	 
	
	 
	 

	Periods 
	  Expected         sign
	 
	estimate
	t-stat
	p-value

	INTERCEPT
	 -0.0000
	 -0.091
	0.927

	POM1NEWS
	(+)
	0.0049
	2.133
	0.033

	POM1NONEWS
	(–)
	-0.0000
	-1.176
	0.242

	POM2NEWS
	(+)
	0.0080
	2.403
	0.017

	POM2NONEWS
	(–)
	-0.0020
	-0.720
	0.470

	
	
	
	
	

	AR(1)
	 
	0.1640
	9.441
	0.000

	 
	 
	 
	 
	 

	ARCH(0)
	 
	0.0000
	12.570
	0.000

	ARCH(1)
	 
	0.2588
	33.263
	0.000

	GARCH(1)
	
	0.7331
	109.337
	0.000

	 
	 
	 
	 
	 

	F-tests:
	 
	 
	 f-stat
	p-value 
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	4.474
	0.004

	Panel B 
	 
	
	 
	 

	Descriptive statistics of RPD
	
	
	
	

	Observations
	 2266
	
	

	Mean
	 0.000   
	
	

	Median
	 0.000
	
	

	Maximum
	 0.011
	
	

	Minimum
	-0.009
	
	

	Std.Dev
	 0.001
	
	

	Skewness
	 0.692
	
	

	Kurtosis
	 17.202
	
	

	
	
	
	


	Table VIII.  The impact of macroeconomic news on the evolution of 

risk corrected returns.

The regression is based on the following formula: 
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where rt is the return for the SP100 index at time t, D1news,t is a dummy variable that takes the value of 1 if macroeconomic news is announced during the period POM1 [days -1 to 6], otherwise zero, D1nonews,t is a dummy variable that takes the value of 1 if no macroeconomic news is announced during the same period, otherwise zero, whereas D2news,t is a dummy variable that takes the value of 1 if macroeconomic news is announced during the period POM2 [days 7 to 13], otherwise zero, D2nonews,t is a dummy variable that takes the value of 1 if no news is announced during the same period, otherwise zero. ∆RPDt defines the daily change in the risk premium and its coefficient βA is the relative risk aversion coefficient. The regression is corrected for heteroscedasticity with GARCH-terms. Estimates that are significant at 5 % (10 %) level are in bold face (italics).

	

	

	

	

	 
	 
	
	 
	 

	Periods
	
	estimate
	z-stat
	p-value

	INTERCEPT
	
	0.0003
	1.153
	0.250

	POM1NEWS
	
	0.0010
	2.470
	0.014

	POM1NONEWS
	
	0.0007
	1.463
	0.143

	POM2NEWS
	
	0.0001
	0.255
	0.800

	POM2NONEWS
	
	0.0005
	1.372
	0.170

	RISK CORRECTION
	
	8.3253
	102.419
	0.000

	
	
	
	
	

	ARCH(0)
	 
	0.0000
	4.265
	0.000

	ARCH(1)
	 
	0.0514
	8.696
	0.000

	GARCH(1)
	
	0.9353
	128.403
	0.000

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	F-tests: 
	 
	 
	f-stat
	p-value
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