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Stock Market Calendar Anomalies
Macroeconomic news announcements as explanation
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ABSTRACT

Recent research shows that stock market calendar anomalies may be caused by seasonality in macroeconomic news announcements. This thesis tests this for the period 1990-2007 for both the US and UK. In the US it seems that macroeconomic announcements cause the tested calendar anomalies. For the UK market it seems that macroeconomic announcements are not the explanation for calendar anomalies. Another conclusion is that US macroeconomic announcements are more influential for the UK market than the UK macroeconomic announcements. This thesis also shows that the anomaly effects are weakening over time. 
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Chapter 1 Introduction


One of the most important economic theories is the Efficient Market Hypothesis. In short, the EMH states that all information is integrated in stock prices. The EMH also assumes that investors act rational. Not in line with this assumption are calendar anomalies: patterns of higher or lower than average returns which cannot be explained by rational arguments.  


Much research has been done regarding this topic. While various researchers offer several explanations for anomalies, other researchers are able to find new anomalies and contradict the explanations offered. In the chapter ‘Review of existing literature’ an overview is given of this discussion. 


Interesting in this field of research is the article of Gerlach (2004). Gerlach states that for several calendar anomalies the explanation can be found in macroeconomic announcements. By using several macroeconomic announcements, Gerlach is able to show that seasonality in macroeconomic news announcements causes several calendar anomalies. This is an explanation for calendar anomalies that is consistent with the EMH. 


This thesis takes the basics from Gerlach’s article and expands the data to determine whether Gerlach has found a solid explanation for calendar anomalies. First the existence of calendar anomalies has to be researched: are they still present in today’s markets? This research uses the period 1990 – 2007 for this purpose. The anomalies are researched for both the US S&P 500 index and the UK FTSE 100 index. Both are value – weighted indices. With most anomalies discovered in the eighties, the period from 1990 onward should ensure that investors are aware of the calendar anomalies and arbitrage should have done its task by then. 


The influence of the US on the UK is of importance as this research uses both US as UK macroeconomic announcements. Can they be the cause of calendar anomalies or is it possible that behavioral finance offers a more convincing alternative?


This research explores three calendar anomalies: turn-of-the-month, the fall-effect and the late summer-effect. These are three anomalies based on steady patterns in certain days during the time of the year. These anomalies contradict the EMH because if there are well-known steady patterns in stock returns, why are they not dissolved by investors and speculators profiting from them? 


For each anomaly the same macroeconomic announcements are used to research if the anomalies can be attributed to seasonality in macroeconomic announcements. There are multiple methods of selecting which macroeconomic announcements to use. Over the years researchers have used different methods of determining the influence of macroeconomic announcements. The influence of a macroeconomic announcement is important because selecting announcements that barely have impact biases the research. The influence of important macroeconomic announcements would then become less measurable because a mean is taken from all announcements.


This thesis uses two tests to measure the influence of macroeconomic announcements. The first method is a regression where the return is a dependant variable of the macroeconomic announcements. And second is a mean comparison whereby announcements are individually measured for their influence when they are excluded as macroeconomic announcement.

By using descriptive statistics as mean and standard deviation, as measure for risk, a general impression about the anomalies is given. Important statistic is the difference of mean test between days with macroeconomic announcements and days without. This test shows if a difference is statistically significant. This test is used to determine whether returns statistically differ during anomaly periods and remaining periods after macroeconomic announcements have been extracted. If the difference of means test cannot reject equality, the anomaly is apparently statistically not noticeable when macroeconomic announcements are excluded. 

This would be the first step in determining if seasonality in macroeconomic news is the reason for anomalies. For this to be more thoroughly investigated, a researcher also has to determine what the seasonality is and apply this to the results. Concluding macroeconomic news contributes heavily to anomalies is not enough to truly say that macroeconomic news causes these anomalies. 
Chapter 2 Theory

2.1  Efficient Market Hypothesis


In 1970 Eugene Fama released a review of the theory of, and empirical evidence for, the EMH. It was the beginning of the EMH as a mainstream financial theory. Nowadays a lot of criticism is being cast over the EMH but it is still one of the most important financial theories. 

The theory of the EMH states that at any given time all available information is reflected in prices. In an active market with many educated and intelligent investors prices should reflect all available information. In this efficient market it is impossible to systematically outperform the market. If this is true it would make actively buying and selling securities useless as all information is already reflected in prices. 

The EMH has three forms: weak, semi-strong and strong. The weak form states that all past market data and prices are reflected in security prices. Some investors try to find patterns in historic market data to formulate expectations of the future. The EMH suggests this is useless as all historic data is already reflected in prices. 

The semi-strong form states that all past market data and all publicly available information are reflected in security prices. 
Investors try to find undervalued securities by investigating public information that appeared in news papers, press releases and on the internet. According to the semi-strong form of the EMH this cannot be successful as publicly available information is already reflected in prices. Investigating news and other financial information does not say anything about the future because this information is already reflected in prices. 
The strong form states that all information, including private information, is included in security prices. Insider information becomes useless in this form of the EMH. All information is already reflected in prices, making a decision based on information useless because that information is already in prices. Buying and selling securities becomes a game of luck in this form of the EMH. 
2.2  Anomalies


Not in line with the EMH are anomalies: patterns in prices that exist even after their discovery. In every form the EMH makes it impossible for patterns to exist after their discovery: arbitrage should rule this out. Patterns exist of historic market data and are supposed to be known to investors. This knowledge causes an opposite flow of funds as investors try to benefit from this knowledge and thus canceling out the effect over time. A hypothetical example: on Wednesdays returns are normally twice as high as on other days. If this information would become known to investors they would buy on Tuesdays and sell late Wednesday or early Thursday. This causes more buying pressure on Tuesdays and more selling pressure on Wednesdays. This will cause the effect to disappear over time. 

There are several forms of anomalies such as: calendar anomalies, technical anomalies and fundamental anomalies. Calendar anomalies are the topic of this thesis and are explained later in this paper. The discussion about technical anomalies is whether or not technical analysis, often used by professional market participants, works or not. According to the EMH, technical analysis can never work. Contradicting this is the 1992 study of Brock, Lakonishok & LeBaron who find that, analyzing moving averages and trading range breaks over the period 1897 till 1985 for the DJIA, they can outperform the market average constantly. However, several other studies have shown that technical analysis is unsuccessful. Malkiel (2003) discusses several technical anomalies and shows evidence that they do not have excess returns. Although technical analysis is a method that does not have strong scientific support, it is still widely used as a method to invest billions of dollars.

A fundamental anomaly is value investing. The most well-known form is that investors tend to overestimate the value of growth companies and underestimate value companies. Growth companies being (mostly) young companies that have tremendous growth potential and value companies being companies like blue chips: companies that have a longer track record and do not have big growth potential. Investors tend to get carried away by the growth potential and value a stock too high. Interesting in this field is the research of Fama & French (1992) who concluded that using a period of 1963 till 1990 for the markets NASDAQ, NYSE and AMEX, the lowest price to book companies outperformed the high price to book companies by 21.4% to 8%. Particularly interesting is that this research was co-performed by Fama who is one of the first advocates of the EMH. Noted should be that fundamental anomalies are allowed by the EMH in its weak form.  

These anomalies are accompanied by many other anomalies. For instance: anomalies that seek a relation between the weather and stock returns, anomalies that seek a relation between the lunar cycle and stock returns and anomalies that seek a relation between the size of a company and its stock returns. 


Anomalies are not the only threat to the EMH. Critics point towards famous ‘bubbles’ as support for the argument that markets are not rational. If markets are rational how is it possible that the 2000 internet bubble existed? EMH-supporters claim markets can for a short term overvalue or undervalue certain assets. A crash is then proving the market is able to correct itself in the long run and the market is therefore right in the long run but not at any given moment. 

2.3  Behavioral finance

The alternative for the EMH, which is being criticized more and more, is behavioral finance. Starting with a paper from Tversky & Kahneman (1979) behavioral finance has become increasingly popular over the nineties. Tversky & Kahneman find that investors put different weights on gains and losses. They found that investors are twice as affected by a $1 dollar loss than a $1 gain. 
Researchers also found that investors are more eager to avoid losses than to realize gains. A famous experiment from the article of Tversky & Kahneman illustrates this. When faced with a choice of $1000 for certain or a 50% chance of $2500, lots of respondents chose the certain $1000 although the mathematical expectation of the second option is $1250. This is still rational behavior: investors are risk-averse. However, when faced with the choice of a certain loss of $1000 or a 50% chance of no loss or a $2500 loss, most respondents chose the latter more risky option. This is risk-seeking behavior and not rational.  

Behavioral finance is becoming more popular with researchers connecting other sciences as social studies and psychology to finance. For instance: behavioral finance states that investors are more likely to sell a stock when they can realize a gain than they would be if they have to realize a loss. The embarrassment of reporting losses to their boss or family and friends would influence an investor’s decision to sell. Influential behavioral scientists are: Kahneman, Tversky, Thaler, Statman and Shiller. 


Behavioral finance can explain crashes, bubbles and anomalies as a result of human behavior. Supporters of the EMH are opposing that view with their claim that anomalies can be explained as results of rational behavior. One example of that view is that calendar anomalies are caused by seasonality in news announcements. 
2.4 
Calendar anomalies
Calendar anomalies are anomalies that seem to be tied to certain periods during a year. Most well-know anomaly is the ‘January-effect’: returns tend to be higher during the month January than during other months. Another famous anomaly is the ‘weekend-effect’: Monday tends to have lower returns than other days of the week. The ‘turn of the month’ effect is also a famous anomaly. The TOTM-effect consists of returns being higher during the last and first days of a month than during the middle part of a month. This anomaly has been extensively researched and that research is discussed later on. 

EMH-scientists have written several articles that find seasonality in news announcements to be an explanation for calendar anomalies. This is not the only explanation that can explain anomalies and is in line with the EMH. Another argument which is used a lot is that anomalies are a result of ‘data mining’. Data mining is the activity whereby large databases are investigated for certain patterns or correlations between factors that would not occur if every condition would be random. In this case: searching for patterns in stock patterns that are constantly beating the market. With the increasing power of computers this practice becomes more and more popular and the increasing power also increases the factors that can be involved in a search. Although useful in many respects, this also causes criticism. For instance: Leinweber (1995) concludes, using a UN data CD-Rom, that the best predictor of the S&P 500 is butter production in Bangladesh. Leinweber’s article is support for an argument used a lot as critique on data mining: if you search long enough, you will always find a pattern. That data fits a formula fine in the past does not mean that it will also have predictive power. A solution is out-of-sample testing. A formula found from data of a certain period is tested against data from another, often more recent, period. If the formula, or hypothesis, still holds it strengthens the formula as being correct. 


Calendar anomalies are also thought to be the consequence of dividend payouts. Is seasonality in ex-dividend payout causing certain patterns in stock returns? Especially with the TOTM-effect this can be an issue. Ariel (1987) argues against this when he finds a TOTM-effect. The explanation has three parts. First Ariel (1987) uses the CRSP total return indexes, also called: dividend reinvestment indexes. Dividend payments during certain months will not affect the pattern of total returns to a first approximation. Second, Ariel (1987) removes the second month of each quarter, historically the month with by far most dividend payments, and still finds a TOTM-effect. Third, Ariel (1987) uses a logical argument to reject dividend payouts as a possible explanation. Using an average dividend payout ratio of 6% he shows that on ex-dividend dates, returns should either drop three times the dividend payment or increase with the dividend payment. These kind of sudden price changes are simply not observed.   

Another popular explanation for seasonality in stock prices is that companies pay their bills mostly at the end of a month. This would mean that markets have an increased liquidity at the end of a month and beginning of a new month, since companies that retrieve money from their debtors want to invest it, causing buying pressure and thus higher stock returns. This could explain the TOTM-effect. 

Other approaches have also been used to explain anomalies. For instance, the ‘Fall-effect’, returns are higher during Fall months than in the remainder of the year, is a result of liquidity being higher in the Fall than in the remainder of the year because farmers retrieve their revenue in the late summer and want to invest this causing buying pressure during Fall months. 


Above explanations, although already rejected by several articles, sound reasonable. One of the strong arguments behavioral scientists can make is the argument that arbitrage should have resolved any anomaly after its discovery. It is possible to have a temporary pattern in stock prices but after its discovery, and thus becoming public knowledge, investors should act on it and counteract its effect. An example: if Fall months indeed have constant higher returns, investors who know this would buy stocks just before the Fall months and sell at the end of the Fall months. Over time investors following this strategy will have just as much cash flow as the anomaly. This resolves the effect by causing opposite cash-flows. For some anomalies this has not happened yet and this is contradicting the EMH. 

An explanation often used by EMH-supporters is that transaction costs are too high to profit from any pattern. Investors often have to incur higher costs acting on an anomaly than they would have to do simple keeping a buy-and-hold strategy. Bouman & Jacobsen (2002) find in their article, researching the Sell in May-effect, that transaction costs can not be an explanation for the Sell in May-effect as the profits from following the Sell in May-effect would be higher than a buy-and-hold strategy. The Sell in May-effect states that returns are higher during the months November until April than in the remaining period. 
2.5  Macroeconomic news announcements

Gerlach (2004) finds that seasonality in macroeconomic news announcements is an explanation for different calendar anomalies. This is in line with the EMH as investors adjust their positions as news comes out. If news comes out during certain periods of the month it is in line with the EMH to find a pattern during those periods. Gerlach does this by selecting certain macroeconomic announcements that are important and excluding the days on which these announcements are made. When these days are excluded the calendar anomalies researched by Gerlach disappear. 
The main issue with using macroeconomic news announcements as explanation for calendar anomalies is which announcements to select. Nowadays macroeconomic announcements are numerous and selecting simply the ones that market entities think are the most important can hardly be called scientific evidence. Another issue with this method is that when too many macroeconomic announcements are selected some changes will incorrectly be regarded as due to macroeconomic news. Unimportant announcement will be included as macroeconomic announcement days while the effect on those days has nothing to do with macroeconomic news. 

The scientific world is divided on what method to use when selecting macroeconomic announcements. The two most common used methods are regression and measuring the surprise of an announcement. A regression with announcements is done by Nikkinen, Sahlström & Äjlö (2007). The return is the dependant variable of the macroeconomic announcements. The equation these authors use is: 
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Where Rt is the return and MACRONEWS is a dummy variable that takes value 1 when macroeconomic news is announced and value 0 when there is no announcement. This method is often used to measure how much influence an announcement has on the return.  However, this is a controversial conclusion as the outcome of the regression does not necessarily say something about influence. 


If for example an announcement has both positive and negative values the effects may be canceling each other out. If an announcement is significant according to this regression the result should be interpreted as the announcement having a significant positive or negative influence on the return over time. This is reason to value this announcement as influential on the return. However, not all influential announcements are captured with this test. Announcements that do not have a significant positive or negative pattern but are influential on the return might go unnoticed by this regression. 
Also unclear with this method is how much new information a variable is actually giving. For instance: if investors are expecting the interest rate to be adjusted with 1 percent, the report of the FED comes out and they are indeed adjusting the interest rate with 1 percent, how much news value does this announcement have? Investors were already anticipating on this and therefore it should already be incorporated into stock prices. Changes on that day are not the result of the FED announcement but are taken as such by above method. 

Trying to solve this issue a second method is used to determine which announcements to use. This method incorporates a measure of surprise to an announcement to determine its news value. The equation typically looks like this:  
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In order to use this formula expected values of an announcement have to be gathered. The surprise value is the difference between the actual and the expected value. To use the FED announcements again: if the expectations of investors are that the interest rate is adjusted with 1% but the FED adjusts with 1.25%, the surprise value would be 0.25%. The surprise value is used to measure how much influence an announcement has on the returns. This method is used by many researchers, one of them being Becker e.a. (1994). Problem with this method is what to take as expected value? Different investors have different opinions and those opinions may have a huge variation. A solution is offered by news agencies as Bloomberg or Reuters who question analysts prior to an announcement what their expectations are. On this method critique is possible as well: which analysts to question? How to come to a uniform expectation? And more practical: not all macroeconomic announcements are taken into account and history of these combined expectations is short. 

The choice for a method that selects macroeconomic announcements remains point of discussion. 
Chapter 3 Review of existing literature

3.1 
‘January-effect’

Literature is extensive on the topic of EMH, behavioral finance and anomalies. Since this paper is concentrated on anomalies only literature with that theme will be discussed. 
The first calendar anomaly ever investigated is the so called ‘January effect’: returns tend to be higher in the first part of a new year. Rozeff & Kinney(1976) were the first to thoroughly conduct research regarding this topic. They found that for the NYSE the mean return in January was 3.48 percent, while in the remaining months it was on average 0.42 percent. Thus, in January the returns were more than eight times higher than in the other months. They investigated this for the period 1904 – 1974. With exception of the period 1929 – 1940, the returns of the month January are significantly higher than the returns of the remaining months. 

 
Reinganum(1983) finds an explanation for the January effect in the tax – selling hypothesis. This hypothesis states that companies that have performed not so well during the year are sold in the last months of a year to realize a capital loss. The loss can be deducted from earlier profits resulting in a tax advantage. After the turn of the year the selling pressure is off and therefore buying pressure gets the stocks to gain in value. This effect is mainly noticeable with smaller companies.

Searching for explanations Roll (1983) finds that monthly seasonality is due to the so-called small cap effect. This means that small caps (smaller companies) weigh more than bigger companies in an index, thus amplifying effects of their own stocks. This is a common problem with price – weighted indices such as the DJIA. Companies are valued according to their price and not according to their market capitalization. Roll (1983) shows seasonality in stock prices is greater with small companies than with large companies. Equal – weighted indices can therefore give a false impression about the strength of an anomaly. Roll finds that the tax-loss selling hypothesis is stronger with small companies. However, Roll disagrees with Reinganum and finds his hypothesis that tax – loss selling might be the explanation for the January effect implausible. Roll argues that if Reinganum’s hypothesis was true, investors would use it to their advantage and therefore dissolve the effect through arbitrage.


Critique on the tax – loss-selling hypothesis is given by Gultekin & Gultekin (1983). They researched several international stock markets for the existence of the January effect. They find a January effect for countries that have a different tax period (UK) or don’t have capital gains tax at all (Japan). Apparently the January effect cannot be contributed entirely to a tax loss selling effect. 

Gultekin & Gultekin also find some evidence contradicting the small cap effect. Using international indices the small cap explanation becomes implausible. Many of the international indices are not equal – weighted but value – weighted. For the value – weighted stock markets Gultekin & Gultekin still find evidence of a January effect. If the small cap hypothesis would be true, value – weighted indices would have no, or a very small, January effect.


More recent studies still show a January effect. Agrawal & Tandon (1994) researched more recent data (varies per country) and still find a January effect in many countries. This makes the small cap explanation implausible as Agrawal & Tandon use value – weighted indices. They still find a January effect for the countries with value – weighted indices.
 

3.2  Turn of the month

Some time after the January-effect the TOTM-effect was discovered by Ariel(1987). He used the returns of the CRSP equal – weighted and value – weighted indices during the period 1963 till 1981. He finds that the mean daily return for the last day of the month and the first eight days of a month combined is higher, and statistically significant, than the mean daily returns in the remaining days. Ariel himself considers a lot of explanations for the effect before rejecting them. He can rule out possible explanations as data mining and dividend payouts.


Data mining is ruled out because he uses a period that is out-of-sample from other investigations: 1977-1981. Before Ariel (1987), research on this topic was done until 1976. The period of 1977-1981 still shows an anomaly and this period can not be the result of data mining because it is new information in combination with an ‘old’ hypothesis. Dividend payout is ruled out for the same reason earlier given: stock prices would have to make dramatic changes that are simply not observed. 


The last main reason for the TOTM effect considered by Ariel is that the TOTM effect is due to the ‘January effect’. If the reasoning that the January effect causes the TOTM effect is true, excluding January should make the TOTM disappear. This is exactly what Ariel does in his paper. Excluding January still leaves a TOTM effect. 

After Ariel’s paper several researchers investigated the TOTM effect. Lakonishok & Smidt (1988) also researched the TOTM among other anomalies. They use ninety years of DJIA information for testing the TOTM effect: 1897 until 1986. The conclusion of this paper is that a TOTM effect does exist. However, by using the DJIA, which is a price-weighted index, the authors cannot rule out the so-called ‘small cap effect’. 


With the TOTM-effect being indicated by several researchers, other researchers strive to find a logical explanation for the effect which is in line with the EMH. Penman (1987) links the TOTM effect to the seasonality in the releases of earnings reports of companies. He finds that companies tend to bring good news early in the month and bad news at the end of the month. This can explain the TOTM effect. However, Penman himself believes the TOTM is probably an example of market inefficiency. This possibility is a result of the fact that Penman does find higher mean returns during the TOTM, but no higher variance. That can be explained as market inefficiency. Markets give higher mean returns but investors do not have to take extra risk.  

Ogden (1990) tries to tie the payment obligations of American companies to the TOTM effect. He argues that American companies pay their wages, dividends, interest and other liabilities at the end of the month. An investor therefore gets most of his income at the end of the month. The investors’ liquid assets are thus greatest at the end of the month. Maintaining a certain percentage of liquid assets (as percentage of total assets), he invests part of his liquidity at the end of the month. This causes greater demand and therefore higher prices. This argument also suggests that the FED has an impact on the TOTM. The FED with its policy can influence the liquid asset position of investors. If investors have to hold big reserves to cover risks, liquidity in the market is low and prices will rise because investors want higher premiums for providing liquidity to other parties. On the other hand, if reserve requirements are low, liquidity is high and prices will be lower. 

Ogden proves his hypothesis by several statistical tests on the period 1969 – 1986 with use of both the CRSP equal – weighted and value - weighted stock indices. He uses a regression analysis of the TOTM and the FED funds spread. The FED funds spread is the difference between the FED funds rate and the short term Treasury bill. The regression shows that stock returns on TOTM trading days are inversely related to stringency of FED policy. 

After this he compares mean returns of so-called easy-money months and stringent-money months. Easy-money months being months in which the FED funds spread is lower than 2 percent and stringent-money months being the months in which the FED funds spread is greater than or equal to 2 percent. His main conclusion is that on the value-weighted index mean returns are significantly positive only on TOTM days in easy-money months. This supports his hypothesis.

He can also explain why arbitrage failed to make this effect disappear. This is due to the fact the cash-flow at the end of the month is so great it will always cause an effect. 


Agrawal & Tandon (1994) investigated whether several anomalies were present on international markets. In the UK there is a TOTM effect for the period 1970 – 1989. However in the sub period 1980 – 1989 the TOTM effect disappears. Another finding is that the last day of the month has a low variance strengthening the effect of TOTM. Apparently on that day there is less risk in combination with higher returns. 


Kunkel, Compton & Beyer (2003) find the TOTM effect still exists. The data they use is from August 1988 until July 2000. They find a TOTM effect in many international markets including the US and the UK. The three different statistical tests the authors use are: a dummy variable regression, a three-way ANOVA model examining the TOTM effect while controlling for monthly and yearly seasonality’s and a non-parametric WSR test that examines matched-paired TOTM-ROTM returns. The tests show a TOTM effect for the whole period, 1988-2000, for 16 out of 20 countries. 

Also noticeable about this research is when the researchers use a second period. In the period 1994 – 2000 the TOTM effect disappears in the US. However, in the UK the TOTM effect remains, indicating that the TOTM effect is not a spillover from the US. The research also determines, excluding January, that the TOTM is not a result of the January effect.

In the scientific world there is still no consensus about the TOTM effect, even though it was discovered as early as 1987.
3.3  Fall and late summer

Another calendar anomaly is the ‘Fall effect’: mean returns tend to be higher in the months October, November and December. This is researched by Bouman & Jacobsen (2002). In their article they find a ‘Sell in May’ effect: stock market returns are higher in the period November – April than in the remaining period. This is found in 36 of 37 countries including the UK and the US. For their research Bouman & Jacobsen use the time period January 1970 till August 1998. 

Bouman & Jacobsen use a regression model to test for the Fall-anomaly. The regression used: 
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The dummy variable takes the value 1 during the months November until April and the value 0 during the months May until October. 

As an explanation for their findings they consider several options.
The anomaly does not seem to be a result of transaction costs. Bouman & Jacobsen include reasonable transaction costs in an appendix in their article and then still there is an economically significant effect. 


Data mining as an explanation is rejected while the periods investigated are extremely long. Higher risk resulting in higher returns can be rejected because of standard deviation in the period November – April is about the same as in the period May – October. The standard deviation is commonly used as a proxy for risk measurement.


The January effect as an explanation for the ‘Sell in May’ effect can also be rejected. Using an additional regression that includes a dummy for the January effect, the authors can rule out the January effect as an explanation for the Fall effect in 14 out of 20 countries. This is enough evidence for the authors to reject the January effect as explanation for the ‘Sell in May’ effect. 


Interest rates and trading volumes are also considered as possible explanations for the ‘Sell in May’ effect. If central banks have a tendency to lower or raise their interest rates during certain periods this could influence month-to-month returns. However, Bouman & Jacobsen did not find a significant difference in interest rates during different months. Trading volumes tend to be higher in the period November – April in most countries, but in not one country this is statistically significant. This is far too little evidence to declare the trading volumes and interest rates as an explanation for the ‘Sell in May’ effect. 


Is the seasonality sector driven? This is what the authors ask themselves while it could be an explanation for the ‘Sell in May’ anomaly. Using an agricultural hypothesis the authors research if the ‘Sell in May’ effect can be sector driven.


Farmers tend to take on credit during late spring and early summer to buy sowing seed. The demand for credit rises and so is the interest rate as a result. Liquidity in the market declines, as a result the buying pressure on stocks. When the crops are harvested and sold at the end of the summer and beginning of the fall, farmers retrieve their liquidity and repay their loans. Liquidity rises, interest rates drop. This causes more buying pressure on stocks. 


If this hypothesis is true, expected would be a larger ‘Sell in May’ effect in countries that have a lot of agriculture. However the authors cannot find larger ‘Sell in May’ effects for these countries. Also different indices that represent certain economic sectors are separately investigated for the ‘Sell in May’ effect. These indices are for example: Financials, Consumer Goods and Utilities all retrieved from Datastream. No sector displays out of the ordinary results.


However, there is a significant relationship between vacations and trading activity. Also vacations show a significant relationship with monthly levels of return rates. This could be caused by the investors going on vacation creating a sudden drop in the number of investors. This drop causes the risk aversion to rise. This happens because there are fewer investors for the same amount of investment objects. Investors are therefore able to have higher expectations of an investment than they would otherwise have. Investors who take on risk want a higher risk premium and this causes prices to drop. 

It could also be caused by investors feeling more financial constraint after their vacation because they probably spent more money on vacation than they would in everyday life. Both these explanation should not be possible due to arbitrage. Smart investors could use the explanation to their advantage buying stocks around vacation time and selling them when the majority is back. This would cause an opposite flow of money and therefore make the ‘Sell in May’ effects disappear. However, the authors do find a relationship and the conclusion has to be that vacations can explain (part of) the ‘Sell in May’ effect.


The last explanation the authors consider for the ‘Sell in May’ effect is seasonality in news. Measuring how often positive and negative words are used in news the authors can reject seasonality in news as an explanation. Although the relationship between positive news and higher returns is evident, the authors cannot find a seasonal factor in news. Therefore the authors reject news as an explanation for monthly seasonality. The authors conclude: “It seems that we have not yet solved this new puzzle”.


Another calendar anomaly is the late summer anomaly. The late summer anomaly states that returns in the months August and September are lower than other months. 

 
Gerlach (2004) researches the late summer effect for the period 1990 – 2002 and finds that this anomaly exists in the S&P 500 in this period. He finds a mean return of -0.00077 for the months August and September. The remaining months have a mean return of 0.00049. These remaining months also contain the Fall-effect and ‘January effect’. This can partially account for the big difference.

Chapter 4 Data & Methodology
4.1  Data

The data this research uses are the logarithmic daily returns from two stock indices: the US-based S&P 500 and the UK-based FTSE 100. Daily returns are used from 1990 until 2007. These returns are provided by Datastream. 
The S&P 500 is an index in the US compiled by Standard & Poor’s. It consists of 500 US-based companies which together have an approximate 75% coverage of all US equities
. The S&P 500 is a value-based index: companies are weighted in the index according to their market capitalization. 

The FTSE 100 is an UK-based index. It is maintained by FTSE. The FTSE 100 covers approximately 81% of the UK market
. It is often used as a proxy for the total UK market. The FTSE 100 is a value-based index. 

4.1.1  US macroeconomic announcements 
The US macroeconomic announcements that are used are: CPI, PPI, GDP, Industrial Production, Retail Sales, Trade deficit, FOMC, ISM, Unemployment rate and Employment cost. CPI, PPI, Unemployment rate and Employment cost are all provided by the US Bureau of Labor Statistics (BLS). CPI, PPI and Unemployment rate are all monthly announcements that are released about the same time each month. Employment cost is a quarterly announcement made every first month of a quarter. CPI is the Consumer Price Index which is a measure of inflation. PPI is the Producer Price Index which gives a measure of inflation for production companies. Unemployment rate is the percentage of the workforce that is unemployed. The unemployment rate is part of the “The Employment situation” report released by the BLS. The unemployment rate is the most important measure in this report. Other figures published include, among others, the division of unemployment over ethnic groups and the causes of unemployment. 

The Employment Cost index gives a measure to how much companies have to pay for their personnel. It is released in the “Employment Cost Index”. In this report the cost of personnel for companies and government is given. 

The macroeconomic announcement Retail Sales is provided by the US Census Bureau. The retail sales figure is released every month. It is released on or just before the half of a month.  The report “Advance Monthly Retail Trade” divides the retail sales into several industries. 
The ISM announcement is released by the Institute of Supply Management, formerly known as the National Association of Purchasing Managers. It is a figure compiled of 5 categories (new orders, production, supplier deliveries, inventories and employment) that is regarded as an early indicator: an indication as which direction the economy will go. An ISM-index value of above 50 indicates a growing economy, while a value of below 50 indicates a declining economy. 
The GDP figure is released by the Bureau for Economic Analysis. The GDP used in this research is the advance GDP figure. The other GDP figure is the final GDP figure but the news value of the former is bigger. The final figure is mostly close to the advance figure so investors know what to expect as it is released after the advance figure. The advance figure is therefore more relevant. This figure is announced quarterly. 
The industrial production is released by the Federal Reserve which is the central bank of the US. The figure is released every month and describes the state of production in the US. The figure consists of the total output of US factories and mines. The industrial production is released together with the capacity utilization: the measure of how much of the product capacity of the country is actually used. 
The trade deficit announcement comes out monthly and is released by the Bureau for Economic Analysis in cooperation with the US Census Bureau. The figure states the trade deficit the US has towards other countries. Press releases of this figure are available from April 1994, before that time the dates of releases were taken from the database of the Wall Street Journal. The trade deficit is part of the “U.S. International Trade in Goods and Services” report. 
The FOMC (Federal Open Market Committee) announcement is the only irregular US announcement. Before 1994 the rate changes of the FOMC were not announced at all. The dates for the period 1990-1994 have been found in the database of Factiva. In that period announcements were made with a lag. Market participants could only notice a change in interest rate by observing the changes in actual rates. From February 1994 on the FOMC began announcing its rate changes on the meeting dates themselves but at irregular times. The dates for 1994 are taken from Andersen, Bollerslev, Diebold and Vega(2002). Starting in 1995 the FOMC releases its announcement at 14:15 Eastern Time.  
The US announcements are chosen because Gerlach (2004) uses largely the same announcements.

4.1.2  UK macroeconomic announcements

The UK macroeconomic announcements that are used are Trade deficit, CPI, PPI, Unemployment rate, Industrial Production, Retail Sales, PMI, GDP, M4, BoE. The announcement dates of M4 and BoE are provided by the Bank of England. This is the central bank of the UK. BoE announcements are tricky because over the years the policy has changed several times. Before 1992 for instance there were no scheduled meetings at all. 
Most of the announcements are the UK equivalent of US announcements. Exception is the M4 announcement. M4 is also known as ‘broad money’ or simple the money supply. It consists of money outside of banks and several deposits. It is the most illiquid measure of money supply. Until December 1992 the M4 announcement would be released at the same time as the M0 announcement. M0 is also known as ‘narrow money supply’ and consists of coins and notes in circulation plus the bank reserves. It is the most liquid form of money supply. 
From 1993 onward the M0 and M4 announcements became two separate announcements. The M0 announcement is released at the beginning of a month while the M4 announcement is released at the end of a month. The M4 announcement at the end of a month also includes a revised ‘narrow money supply’.
Most of the information about announcements has been found in the Dow Jones Factiva databases. This database combines the databases of several big news agencies and news papers. Most information is found in the Financial Times and Reuters historical archives. Originally the majority of the information is being provided by the ONS although the PMI is released by CIPS. The PMI is only available from March 1992. All other announcements are available for the whole period. 
Another exception is the labor statistics (unemployment). Before July 1995 this statistic was released by the Department of Labor. From July 1995 till March 1996 by the Central Statistical Office which was a forerunner of the ONS. From April 1996 the ONS is releasing the unemployment statistics.
For both countries there are many more macroeconomic announcements. The UK announcements are similar to the US announcements and therefore chosen. Exception is the M4 announcement. All announcements will be tested for their influence and some announcements that do not seem important for the returns are eliminated to prevent those announcements from biasing the research.
4.1.3  Timing of announcements

Another aspect to bear in mind for the macroeconomic announcements is the times at which they are released. This research will combine the US macroeconomic announcements with the UK returns. Time difference is an issue when US macroeconomic figures are released after the UK markets are closed. The announcement times of US macroeconomic figures is given in figure 1. The difference between summer and winter time is also taken into account. This difference is not big enough to make a difference in announcement days. 
The only announcement that causes a shift in days is the FOMC announcement. As stated earlier, till 1994 changes in policy were not announced by the FOMC. From 1995 onward the FOMC is releasing its announcement at 14:15 Eastern time which is 19:15 GMT. At this time the LSE is closed. For these announcements the day after the announcements is taken when used in relation to the UK stock market. 
For the UK announcements there are no problems regarding timing of announcements as the UK announcements are only used in combination with the FTSE 100. In the UK most of the announcements are released by the ONS at 09:30 GMT. Before September 1993 most releases were at 10:30 GMT. However, markets wanted information as soon as possible and advocated earlier releases. Journalists and government officials did not want an early start and 09:30 was chosen as a compromise. From September 1993 onward the ONS announcements and the BoE announcement of the M4 is released at 09:30 GMT.  
4.1.4  Stock market crashes

Crashes are another point of interest. Major stock crashes can have a great impact on this research. An example is the 9-11 crash. Clearly this was a result of the attacks on the World Trade Center in New York. The US market was closed until it reopened again on September 17th. On that day the stock markets lost 5%. On September 17th the FOMC also lowered its interest rates. This day is regarded as macroeconomic announcement day. 
Another crash that is taken into account is the 1997 Asian crash. On October 27th stock markets worldwide plummeted as the ‘Asian-bubble’ plopped. The S&P 500 lost more than 7% on that day with the FTSE 100 losing more than 2.5 percent. It can be argued that these days should be excluded because they are the result of external factors. But on the other hand: crashes are also part of the economic cycle and should therefore be taken into account. Appendix III of this thesis deals with major stock market crashes. 
The ten days that have the largest negative returns are excluded to see if anomalies still exist with the absence of major stock market crashes. The number of ten days is not based on any scientific method. Problem with selecting the number of days is what can be considered a stock market crash? 9-11 and the 27th of October are widely seen as crash days but it is not always this clear. Selecting the ten most negative days should ensure that most crashes are taken into account. The influence of crashes can then be measured. 

4.2  Methodology

The main problem with this research is selecting the announcements that have to be included. If all announcements are included there is a risk that the announcements will be so numerous that it biases the research. An example: if it is assumed that the TOTM-effect exists, macroeconomic announcements can be an explanation. Testing this, the macroeconomic days are so numerous that there are hardly days in the TOTM period without announcements left. 
Another point of critique on involving every announcement is that also the announcements that have little influence on stock returns are included. This will also bias the research. Days with macroeconomic announcements that have little influence can still have big changes caused by other factors. By labeling those days as macroeconomic days the return on those days is falsely regarded as due to a macroeconomic news announcement. Doing this with several announcements will severely influence the research and will probably result in always finding that macroeconomic announcements are the explanation for calendar anomalies. 
4.2.1  Selecting macroeconomic announcements

One of the methods given in the chapter Theory used to determine whether announcements have influence on returns is also used in this thesis. The method is a regression equation with the return as dependant variable of every macroeconomic announcement. The following equation is used: 
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Rt is the return and MAC is the dummy variable that takes value 1 on macroeconomic announcement days and value 0 on the other days. M = (CPI, PPI, ISM… etc.) N is the number of macroeconomic news announcements that have to be included.

This is not the only method used to determine the influence of macroeconomic news announcements. The other method is a simple mean comparison.  All days that have macroeconomic announcements are combined and a mean return and standard deviation are calculated. This is also done for the days that do not have any macroeconomic announcements. These two groups are compared via a difference of means test. The difference of means method tests whether means are significantly different from each other. If the difference of means t-probability gives a too high value equality of two means can not be rejected.

With the difference of mean test for all announcements constructed, announcements are excluded from the test. For example: CPI is excluded and a new difference of mean test between macroeconomic announcement days and non-macroeconomic announcement is made. Then this value is compared with the values when all macroeconomic announcements were included. If the t-probability becomes smaller apparently CPI-days are not adding to the difference between macroeconomic and non-macroeconomic days. When the t-probability has become larger, indicating that equality of means is harder to reject, apparently CPI-days are adding to the difference between macroeconomic days and non-macroeconomic days. This is reason to include the CPI into the macroeconomic announcements which are used. 

This test and the results of the regression are used. If a macroeconomic announcement has influence according to the regression analysis, then those days will be considered as macroeconomic days. A macroeconomic announcement has to pass one of the two tests to be included in the research as macroeconomic announcement with influence. 
4.2.2  Anomalies

At this point the macroeconomic announcements that have to be used are selected and the testing of the different anomalies can begin. Three anomalies are tested: the TOTM-effect, the Fall-effect and the late summer effect. 

The TOTM-effect has different definitions. Originally Ariel (1987) uses the last day of a month plus the first eight days of the following month. Gerlach (2004) uses the last two days and first three days of a month. This thesis uses the same definition.

The Fall-effect is defined as the months October, November and December having a higher mean return than the remaining months. The January-effect is not taken into account here. The month January is included in the non-Fall months. 


The late summer effect is defined as the months August and September having a lower mean return than the remaining months. This effect was weak in the Gerlach (2004) research. 

There are three periods of testing used: 1990-2002, 2003-2007 and 1990-2007. 1990-2002 is used because that makes this thesis easily comparable with Gerlach (2004). 2003-2007 can be used as an out-of-sample test of Gerlach (2004). This period can also be used to test whether the results of 1990-2002 are still relevant in a more recent period. The period of 1990-2007 gives test results over the longest period and is therefore the most relevant. 


The different effects are tested using a simple mean comparison. Are the mean returns significantly higher, or lower, during the anomaly period? This is tested by a difference of mean test. For all periods a mean return and standard deviation are given. Standard deviation is an important statistic as this is often used as a proxy for volatility and thus risk. If higher returns are accompanied by higher standard deviations then this would be in line with the EMH as higher risk should be rewarded with higher returns. 

To test if macroeconomic announcements can be an explanation for calendar anomalies a mean comparison is used. For each anomaly two series of returns are needed: the returns during the anomaly period without macroeconomic announcements and the returns outside the anomaly period without macroeconomic announcements. These two series are compared with a difference of means test. If it is possible to reject the hypothesis of equality then the selected macroeconomic announcements are not the explanation for calendar anomalies. 

If the selected macroeconomic announcements are the explanation for calendar anomalies equality of means can not be rejected. This is because with the macroeconomic announcements extracted, and thus the explanation for the anomaly, there should be no noticeable difference between the anomaly period and the non-anomaly period. 
Chapter 5 Results 

5.1.1  Macroeconomic announcements

Important is to determine which macroeconomic announcements have influence on returns. First the difference between all macroeconomic announcements days and non-macroeconomic announcement days has to be calculated. In table 1 this difference is calculated for the S&P 500. For all individual macroeconomic announcements the mean return and standard deviation are calculated. Interesting result is that during the period 2003-2007 there was no statistical evidence to reject the equality of means between macroeconomic and non-macroeconomic days for the S&P 500. Over the full period the days with announcements of ISM, FOMC or Employment cost have high returns and in case of FOMC and Employment cost also high volatility. 
Over the full period the difference between macroeconomic days and non-macroeconomic days is 0.0011 per day or 0.2750 per year (with 250 trading days per year). Statistically, equality of means can be rejected at the 1%-level for the full period and the period 1990-2002. 

For the FTSE 100 the same table is constructed: table 2. For the UK the results are totally different from the US. There is a difference between macroeconomic days and non-macroeconomic days but statistically it is not possible to reject the hypothesis of equality of means. The mean returns of the macroeconomic days do not differ enough from the mean returns of non-macroeconomic days to reject the possibility that the two series could be equal. The announcements used are UK announcements and apparently they do not have a large influence on the UK stock returns. For the hypothesis that macroeconomic announcements cause calendar anomalies these results are not promising. 
The next step is the regression with the return as dependant variable of the macroeconomic announcements. The results of this equation for the S&P 500 are given in table 3. Only two variables are significantly different over time: ISM and EC. The FED-announcements, with a value of 0.1001, also comes close but is not significant at the 10%-level. ISM and EC are the first two announcements that will be taken into account as macroeconomic announcements during this research. 

Part B of table 3 shows the statistics for leaving out one announcement. The idea behind this is when one announcement is not considered as macroeconomic announcement anymore and the t-probability of the difference between macroeconomic days and non-macroeconomic days goes up, the announcement is apparently adding to the difference between macroeconomic days and non-macroeconomic days. This is reason to include this announcement in the research. 

The announcements that qualify according to above method are: PPI, ISM, EC, IP, RS, UE and FOMC. When these seven announcements are individually not regarded as macroeconomic announcement, the difference between macroeconomic days and non-macroeconomic days becomes smaller.  ISM and EC were also suggested as influential by the result of the regression. 
When all seven announcements are excluded from the macroeconomic announcements the difference between macroeconomic announcement days and non-macroeconomic becomes much smaller. The equality of means test is then unable to reject the hypothesis of the two means being equal with a T-probability of 0.37. 

Excluding the three announcements that are left, CPI, GDP and Trade deficit, makes the test of equality reject the hypothesis of equal means between macroeconomic and non-macroeconomic announcements days. This is further indication that these three announcements are not influential and should not be included in the research. 

For the UK the results of the same tests are given in table 4. The regression only suggests the PMI as having a possible influence on stock returns. This announcement will therefore be included in the research. 
The method of omitting one announcement and then measuring the difference gives an unusual result for the FTSE 100. The influence of UK macroeconomic announcements on UK stocks seems to be weak and these statistics seem to support it. Grouping the announcements which when omitted leave a smaller difference between macroeconomic and non-macroeconomic days, gives another result than expected. Grouping and omitting these announcements results in a rejection of the equality of means. Even worse: when the announcements that are not part of this group are omitted, the equality of means cannot be rejected. According to this grouping the announcements PMI, CPI and RS are of influence on the difference between macroeconomic and non-macroeconomic days. However, this result is purely coincidental and opposite to what was expected before this group was formed. 
Above observation together with the absence of evidence for a noticeable difference between macroeconomic and non-macroeconomic days in the UK leaves another option: the influence of US macroeconomic announcements on the UK market. This influence has been indicated before by other researchers (Becker, 1994). With the results of the UK macroeconomic announcements on the UK markets so far, a relation between announcements and calendar anomalies would be coincidental. There is no support for involving UK macroeconomic announcements in this research. 
The only exception is PMI that shows evidence in the regression of being of influence on the return. This UK announcement is therefore included in the research. The US announcements included are the same ones that are included for the US (PPI, ISM, EC, IP, RS, UE and FOMC). The results with these announcements do not look promising. In table 4 the statistics of the UK announcement of PMI and the seven US announcements is added at the bottom. Equality of means can now be rejected at the 1%-level. Using this combination of macroeconomic announcements gives a much larger difference than using solely UK announcements. This is the opposite effect of what is expected. However, with the effects of US macroeconomic announcements on UK markets being indicated by other researchers, this thesis will use the US announcements for the UK markets. 
Justification for using these announcements may be small, but few other options remain. The rest of this research, regarding the UK, is therefore done with the combination of the UK PMI announcement and the seven US macroeconomic news announcements. 

5.1.2  Turn of the month

The first anomaly that is discussed is the TOTM-effect: returns are higher during the turn of months. The turn of month is defined as the last two and first three days of a month. 
Table 5 shows the results of the TOTM-effect for the S&P 500. Clearly the TOTM-effect is present on the US market. Over the total period the difference is 0.0008 per day. Statistically with a T-probability of 0.0221 the hypothesis of equality of means can be rejected. This in combination with the large difference in mean return is reason to conclude the TOTM-effect is still active in the US market. 
Less convincing is the period of 2003-2007. Equality of means cannot be rejected in this period. The difference is just as big as in the whole period but statistically the evidence has become weaker. This can be seen as a sign that the TOTM-effect is weakening but is also due to the fact that there are fewer observations and statistically that is why evidence is weaker. 
The UK shows a stronger TOTM-effect than the US (Table 6). In all periods equality of means can be rejected at least at the 5%-level. The whole period shows the strongest rejection at 1%. The period 2003-2007 has the largest difference between TOTM and ROTM with a difference of 0.0014 per day. This period also has the same standard deviation for both series indicating an investor does not have to take extra risk for this extra return. The TOTM-effect is strong in the UK. 
With the TOTM-effect still being effective in both stock markets the search for an explanation is still of interest. The TOTM days without macroeconomic announcements are compared with the ROTM days without macroeconomic announcements. These statistics, for the US, are given in table 11. 

The different periods all show similar results: equality of means cannot be rejected. Results look promising for the hypothesis that macroeconomic announcements are the explanation for the TOTM-effect. With the information in table 11 this cannot be rejected. With the selected macroeconomic announcements removed, it is impossible to reject equality between the two series. This means that this test offers no statistical support for the TOTM without macroeconomic announcements being different from the ROTM without macroeconomic announcements. If the selected macroeconomic announcements days are excluded, the US would have no TOTM-effect.

For the UK the difference between TOTM and ROTM without macroeconomic announcements is given in table 12. Only for period 2003-2007 there is evidence for the hypothesis that the selected macroeconomic announcements cause the TOTM-effect. For the two remaining periods it is still possible to reject the hypothesis of equality at the 5%-level (1990-2002) and the 10%-level (1990-2007). This indicates that the TOTM-effect is still in the market even without the selected macroeconomic days.

The UK shows the strongest evidence for the TOTM-effect but the selected macroeconomic announcements fail to act as an explanation for this effect. 

5.1.3  Fall
Before determining whether macroeconomic announcements are an explanation for the Fall-anomaly, first has to be determined if the Fall-effect is still active on the US and UK market. 
For the US the existence of the Fall-effect is tested in table 7. The Fall-effect is noticeable in the period 1990-2002 and 1990-2007. In these periods equality of means can be rejected at the 5%-level. Over the whole period an investor would have had a 19% higher return annually in fall months than in non-fall months. The difference between the standard deviations is also very small, indicating that for higher returns investors barely have to take extra risk. 
Less convincing is the result for the period 2003-2007. Although there is still a difference, statistically equality cannot be rejected. This can be in line with an often heard opinion: anomalies lose strength over time. The full period of 1990-2007 still supports that there was a Fall-effect present in that period. 

For the UK the results are more or less the same. Over the whole period the UK shows a strong Fall-effect with a difference of 0.0008 daily. Equality of means can be rejected at the 5%-level for both the whole period as the period 1990-2002. 
The period 2003-2007 shows weak support for the Fall-effect. There is still an effect of 0.0004 per day, but statistically it is impossible to reject the hypothesis of equality of means. However, the higher returns of this period also have a lower standard deviation. Although statistical evidence may be weak, economically higher returns in combination with lower standard deviations is an effect that is not in line with the EMH and can be seen as an anomaly.
The Fall-effect is still active in both stock markets and thus testing macroeconomic announcements as an explanation can begin. Table 11 shows the difference of mean test between non-macroeconomic days for both the fall and remaining period for the US. Results seem to acknowledge that macroeconomic announcements can be an explanation for the Fall-effect in the US. The T-probability of 0.4917 suggests that without the selected macroeconomic announcements the Fall-effect would not exist in the US. This is true for all three periods. 

The results for the UK are far less promising. For the periods 1990-2002 and 1990-2007 equality of means can still be rejected at the 1%-level. Apparently with the macroeconomic announcements excluded the Fall-effect still exists in the UK. Equality between non-macroeconomic days of fall months and other months can still be rejected. This means that without the macroeconomic announcements there is still a Fall-effect that cannot be attributed to the selected macroeconomic announcements. Either other announcements should have been selected or the Fall-effect has a completely different cause. 

5.1.4  Late Summer
The last anomaly discussed in this thesis is the late summer anomaly: returns tend to be lower in the months August and September than in the remaining months. 
In table 9 the Late summer-effect for the S&P 500 is given. A pattern that can be seen with most anomalies repeats itself: the periods 1990-2002 and 1990-2007 show strong evidence of an effect while 2003-2007 shows a weak effect. 

For the periods 1990-2002 and 1990-2007 it is possible to reject equality of means for the late summer and remaining months at the 5%-level. For the period 1990-2007 the mean difference is -0.0009 per day. An investor would lose almost 4% if he only traded in the months August and September. Not only would he have lost money, with a much higher standard deviation an investor also takes much more risk than in the remainder of the year. More risk and less reward.

The period 2003-2007 is again not in line with the other periods. The effect is small. With only a difference of 0.0001 per day the difference is barely noticeable. The T-probability, with a value of 0.86, is far from rejecting the hypothesis of equality. It seems that in the period 2003-2007 there was no late summer-effect in the US S&P 500 market. 
The late summer effect is also visible in the UK market as can be seen in table 10. In the periods 1990-2002 and 1990-2007 it is possible to reject equality of means between late summer months and other months at the 10%-level. There is also a difference with -0.0010 and -0.0007 per day for the periods 1990-2002 and 1990-2007.

The period 2003-2007 shows no evidence for a late summer effect. The mean returns for late summer months and remaining months are the same and with a T-probability of 0.96, equality is far from being rejected. The only statistic indicating a late summer-effect is the slightly higher standard deviation of late summer months. This difference is small and all the other statistics point towards rejection of the late summer effect in the period 2003-2007 for the UK.
With the late summer effect active on the S&P 500, it can be tested whether or not macroeconomic announcements can be an explanation for this effect. In table 11 the statistics for the late summer-effect in the periods 1990-2002 and 1990-2007 look promising. For these two periods it is impossible to reject the equality of means hypothesis. Without the selected macroeconomic announcements the late summer-effect has disappeared using this method. 
The period 2003-2007 is also unable to reject equality. However, because the late summer-effect was weak in this period it is the question how much value should be given to this statistic. 

For the UK the same statistics are given in table 12. Although the late summer-effect is not as strong as in the US, the statistics indicate that macroeconomic announcements can be an explanation for the effect. It is for the period 1990-2007 impossible to reject the hypothesis of equality between non-macroeconomic days in the late summer period and the remaining period. The late summer effect is with this statistical method not observable anymore when macroeconomic announcements are excluded. This indicates that the effect is due to macroeconomic announcements. 

For the period 2003-2007 is it also impossible to reject equality of means. This statistic has little value as there is no late summer-effect in the FTSE 100 in the period 2003-2007. 
Chapter 6 Conclusion


Constructing one conclusion that is suitable for all the stock markets, all the periods and all anomalies researched, seems impossible. The UK and the US display different results and periods differ as well. 

Formulating a clear conclusion about the macroeconomic announcements is difficult. As stated in the text, selecting macroeconomic announcements to include in the research is difficult. However, it seems that macroeconomic announcements have a high impact on the returns on stock markets. Not all macroeconomic announcements seem to have the same impact on stock returns. That is why it is important to select the macroeconomic announcements that are influential on the stock markets to perform this research. 

How to measure influence? The scientific world uses several methods to measure the influence of announcements on stock market returns. However, there is no consensus on what method is superior over the other. This research uses a regression analysis together with a more alternative method of selecting macroeconomic announcements.

Another problem with selecting macroeconomic announcements is the number of announcements used. Simply selecting as much macroeconomic announcements as possible may lead to not measuring any effect at all. Not all macroeconomic announcements are important and thus using all of them in the research biases the outcomes. For instance: if investors are barely interested in the GDP announcement, selecting it as a macroeconomic announcement may falsely weaken the effect macroeconomic announcements have. 

The research concludes that not all macroeconomic announcements are of influence on the stock market. For the US seven are selected while the UK has only one influential domestic announcement. For the UK the seven influential US announcements are included.


The TOTM-effect is the strongest calendar anomaly. Especially in the UK the TOTM-effect is strong. In the period 1990-2002 there would be a negative return without the TOTM-days. This means that the complete gain of the FTSE over that period is due to the TOTM-effect. For the US the TOTM-effect remains strong over time. Although the period 2003-2007 shows signs of a weakening effect, over the whole period the TOTM is strong. 


The main question is: can this TOTM-effect be contributed to seasonality in macroeconomic news announcements? For the US the answer is yes. With the statistical methods used in this thesis it can be concluded that the hypothesis that macroeconomic announcements are responsible for the TOTM-effect cannot be rejected for the US. 


For the UK this evidence is missing. The methods used do not offer any support for the hypothesis that macroeconomic announcements are causing the TOTM-effect in the UK. Only the period of 2003-2007 shows support for this hypothesis. There are several possible explanations for this: the macroeconomic announcements selected are not the correct ones or the TOTM-effect is due to a different cause. 


The Fall-effect in the US can be explained by macroeconomic announcements. Leaving out certain announcements causes the Fall-effect to disappear which is support for the hypothesis that macroeconomic announcements are causing the Fall-effect. However, the period 2003-2007 shows no Fall-effect anymore. In the UK this is also true. This is an indication that the Fall-effect might be declining. 

The Fall-effect in the UK cannot be explained by the macroeconomic announcements that have been chosen. The periods 1990-2002 and 1990-2007 show a strong Fall-effect but this is not due to the selected macroeconomic announcements. Without these announcements the Fall-effect is still observable. 

The late summer-effect is observable in both the UK and the US in the periods 1990-2002 and 1990-2007. For the US the macroeconomic announcements can be an explanation for the late summer-effect. The period 2003-2007 does not show a late summer-effect but the effect in other periods can be explained by macroeconomic news. The late summer-effect ceases to exist in the periods 1990-2002 and 1990-2007 when the selected macroeconomic announcements are excluded. 


The UK shows weak support for the hypothesis that macroeconomic news announcements are causing the late summer-effect. In the period 1990-2007 it is possible to make that claim, but in the period 1990-2002 this cannot be concluded. The period 2003-2007 shows no late summer-effect at all, so overall evidence is weak.

Three main conclusions can be drawn from this thesis.


The UK does not show evidence that macroeconomic news announcements are causing calendar anomalies. There are several possibilities. The wrong macroeconomic announcements have been chosen, the anomalies are caused by something else or maybe the behavioral economists are right. Whatever it is, it is for certain that that the selected macroeconomic announcements, PMI and the seven US announcements, are not causing calendar anomalies on the FTSE 100.


In the US the three calendar anomalies can be explained by macroeconomic news announcements. The US shows evidence to support the hypothesis that macroeconomic news announcements are causing calendar anomalies. With all three anomalies the anomaly does not exist anymore if the selected macroeconomic announcements are excluded. This indicates that these announcements are causing the anomalies. 


Anomalies are weakening over time. The period 2003-2007 shows less evidence for anomalies than the other periods. Most anomalies have disappeared in this period. This indicates that the anomalies are losing strength over time. An explanation is that the macroeconomic news announcements are losing their importance for the market. This thesis suggests macroeconomic news announcements cause, at least in the US, calendar anomalies. If anomalies weaken the reason for it must be weakening as well. Anomalies losing strength over time could suggest macroeconomic announcements are losing their importance.
It is also a possibility that arbitrage is solving the anomaly. The reason that it took so long might be found in transaction costs. With the introduction of electronic trading on the stock markets, transaction costs have become lower which may have caused the exploiting of anomalies to become profitable in comparison with earlier times. This is only a theory and further research is needed as to why anomaly effects suddenly are weakening. 

A unanimous conclusion is difficult. Is seasonality in macroeconomic announcements causing stock market calendar anomalies? For the US: it seems so, for the UK: probably not. To be certain further research is needed as how to select macroeconomic announcements and how the seasonality itself is. Is it true that during the TOTM-period announcements are tending to be more positive? If the answer to this question is yes, then for the US the TOTM-effect is explained. For the UK, there is still a long way to go to explain the calendar anomalies.   
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Figure 1. Spread of US macroeconomic announcements
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The definition of the abbreviations can be found in the appendix. US-time is Eastern time, UK-time is Greenwich mean time. Horizontal axis is periods of days during a month.
Figure 2. Spread of UK macroeconomic announcements
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The definition of the abbreviations can be found in the appendix. Horizontal axis is periods of days during a month. UK-time is Greenwich Mean Time (GMT).
Table 1. Macroeconomic announcements for S&P 500
	All days
	
	90-02
	03-07
	90-07

	Mean Return
	0.0003
	0.0004
	0.0003

	St. dev.
	 
	0.0105
	0.0083
	0.0100

	CPI
	
	
	
	 

	Mean Return
	-0.0001
	0.0003
	0.0000

	St. dev
	 
	0.0114
	0.0080
	0.0106

	PPI
	
	
	
	 

	Mean Return
	0.0015
	0.0005
	0.0012

	St. dev
	 
	0.0120
	0.0076
	0.0110

	ISM
	
	
	
	 

	Mean Return
	0.0024
	0.0037
	0.0027

	St. dev
	 
	0.0111
	0.0090
	0.0105

	FOMC
	
	
	
	 

	Mean Return
	0.0026
	0.0032
	0.0028

	St. dev
	 
	0.0129
	0.0090
	0.0119

	TD
	
	
	 

	Mean Return
	-0.0007
	-0.0003
	-0.0006

	St. dev
	 
	0.0112
	0.0078
	0.0104

	UE
	
	
	 

	Mean Return
	0.0011
	-0.0008
	0.0006

	St. dev
	 
	0.0122
	0.0080
	0.0112

	EC
	
	
	 

	Mean Return
	0.0040
	0.0009
	0.0031

	St. dev
	 
	0.0121
	0.0093
	0.0114

	RS
	
	
	 

	Mean Return
	0.0014
	-0.0001
	0.0010

	St. dev
	 
	0.0114
	0.0086
	0.0107

	GDP
	
	
	
	 

	Mean Return
	0.0012
	-0.0017
	0.0004

	St. dev
	 
	0.0110
	0.0101
	0.0108

	IP
	
	 

	Mean Return
	0.0003
	0.0005
	0.0003

	St. dev
	 
	0.0119
	0.0075
	0.0108

	 
	
	
	
	 

	Macro
	
	
	
	 

	Mean Return
	0.0013
	0.0007
	0.0011

	St. dev
	
	0.0112
	0.0085
	0.0105

	N
	 
	1047
	401
	1448

	 
	
	
	
	 

	Non Macro
	
	
	 

	Mean Return
	-0.0002
	0.0003
	-0.0001

	St. dev
	
	0.0101
	0.0082
	0.0096

	N
	 
	2233
	857
	3090

	 
	
	
	
	 

	Mean difference
	0.0015
	0.0005
	0.0012

	St. dev
	
	0.0105
	0.0083
	0.0099

	T-statistic
	
	3.80
	0.94
	3.82

	T-probability
	0.0001
	0.3497
	0.0001


Mean returns and standard deviations of macroeconomic announcements. T-probability is the chance that macroeconomic and non-macroeconomic announcements days have equal means.  

Table 2. Macroeconomic announcements for FTSE 100

	All days
	
	90-02
	03-07
	90-07

	Mean Return
	0.0001
	0.0004
	0.0002

	St dev
	 
	0.0106
	0.0090
	0.0102

	CPI
	
	
	
	 

	Mean Return
	0.0017
	-0.0001
	0.0012

	St dev
	 
	0.0113
	0.0069
	0.0103

	PPI
	
	
	
	 

	Mean Return
	-0.0005
	0.0008
	-0.0002

	St dev
	 
	0.0104
	0.0079
	0.0098

	PMI
	
	
	
	 

	Mean Return
	0.0009
	0.0052
	0.0022

	St dev
	 
	0.0123
	0.0101
	0.0118

	BoE
	
	
	
	 

	Mean Return
	0.0004
	-0.0010
	-0.0001

	St dev
	 
	0.0132
	0.0082
	0.0115

	TD
	
	
	 

	Mean Return
	0.0000
	-0.0002
	-0.0001

	St dev
	 
	0.0090
	0.0076
	0.0086

	UE
	
	
	 

	Mean Return
	0.0008
	-0.0010
	0.0003

	St dev
	 
	0.0111
	0.0083
	0.0104

	M4
	
	
	
	 

	Mean Return
	-0.0010
	0.0006
	-0.0006

	St dev
	 
	0.0107
	0.0065
	0.0097

	RS
	
	
	 

	Mean Return
	0.0005
	0.0006
	0.0005

	St dev
	 
	0.0103
	0.0097
	0.0101

	GDP
	
	
	
	 

	Mean Return
	-0.0009
	-0.0004
	-0.0008

	St dev
	 
	0.0116
	0.0070
	0.0105

	IP
	
	 

	Mean Return
	-0.0005
	0.0013
	0.0000

	St dev
	 
	0.0103
	0.0081
	0.0097

	 
	
	
	
	 

	Macro
	
	
	
	 

	Mean Return
	0.0003
	0.0006
	0.0004

	St dev
	
	0.0110
	0.0084
	0.0103

	N
	 
	1083
	452
	1535

	 
	
	
	
	 

	Non Macro
	
	
	 

	Mean Return
	0.0001
	0.0003
	0.0001

	St dev
	
	0.0104
	0.0093
	0.0101

	N
	 
	2197
	812
	3009

	 
	
	
	
	 

	Mean difference
	0.0002
	0.0003
	0.0002

	St. dev
	
	0.0106
	0.0090
	0.0102

	T-statistic
	
	0.51
	0.66
	0.78

	T-probability
	0.6130
	0.5085
	0.4375


Mean returns and standard deviations of macroeconomic announcements. T-probability is the chance that macroeconomic and non-macroeconomic announcements days have equal means.  
Table 3. Influence of macroeconomic announcements (S&P 500)
	PART A
	 
	 

	Variable
	Coefficient
	Probability

	CPI
	-0.0002
	0.7444

	EC
	0.0032
	0.0096

	FOMC
	0.0014
	0.1001

	GDP
	-0.0007
	0.5845

	IP
	0.0002
	0.7429

	ISM
	0.0026
	0.0002

	PPI
	0.0010
	0.1920

	RS
	0.0006
	0.3871

	TD
	-0.0007
	0.2967

	UE
	0.0003
	0.6193

	C
	0.0001
	0.7717

	PART B
	
	 

	All 
	t-stat
	3.8245011

	 
	t-prob
	0.0001328

	CPI
	t-stat
	3.9416208

	 
	t-prob
	8,215E-05

	PPI
	t-stat
	3.6349729

	 
	t-prob
	0.0002811

	ISM
	t-stat
	2.3290254

	 
	t-prob
	0.0199014

	GDP
	t-stat
	3.9444752

	 
	t-prob
	8,118E-05

	EC
	t-stat
	3.2432249

	 
	t-prob
	0.0011904

	IP
	t-stat
	3.5559058

	 
	t-prob
	0.0003805

	RS
	t-stat
	3.5448168

	 
	t-prob
	0.0003968

	TD
	t-stat
	4.3186847

	 
	t-prob
	1,603E-05

	UE
	t-stat
	3.6412916

	 
	t-prob
	0.0002743

	FOMC
	t-stat
	3.2015669

	 
	t-prob
	0.0013763

	PART C
	
	 

	PPI ISM EC IP RS UE FOMC

	t-stat
	
	0.9056248

	t-prob
	 
	0.3651826

	CPI GDP TD
	 
	 

	t-stat
	
	4.9678583

	t-prob
	 
	7,019E-07


Part A of the table is a regression with equation: 
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 where MAC is the dummy variable that takes value 1 during a macroeconomic news announcement and value 0 when there is no announcement. 
Part B is the t-statistics and t-probability’s when an announcement is excluded as announcement. Bold numbers indicate that the t-statistic has become smaller and thus a less strong rejection of equality of means.
Part C is the t-statistics and t-probability’s when several announcements are excluded as announcement.

Table 4. Influence of macroeconomic announcements (FTSE 100)

	PART A
	 
	 

	Variable
	Coefficient
	Probability

	TD
	-0.0001
	0.8167

	UE
	0.0001
	0.8724

	PPI
	-0.0003
	0.6551

	RS
	0.0005
	0.4787

	PMI
	0.0021
	0.0176

	M4
	-0.0009
	0.2223

	IP
	-0.0001
	0.8624

	GDP
	-0.0009
	0.4701

	CPI
	0.0010
	0.1501

	BOE
	-0.0003
	0.7565

	C
	0.0001
	0.4445

	PART B
	
	 

	All
	t-stat
	0.75691582

	 
	t-prob
	0.44913956

	PPI
	t-stat
	0.9358333

	 
	t-prob
	0.34940878

	PMI
	t-stat
	0.55993355

	 
	t-prob
	0.57555238

	CPI
	t-stat
	0.17306219

	 
	t-prob
	0.86261025

	TD
	t-stat
	0.80133952

	 
	t-prob
	0.42297703

	RS
	t-stat
	0.58317728

	 
	t-prob
	0.55980292

	M4
	t-stat
	0.97754721

	 
	t-prob
	0.32835038

	BoE
	t-stat
	0.95632109

	 
	t-prob
	0.33896093

	GDP
	t-stat
	0.79975868

	 
	t-prob
	0.42389245

	UE
	t-stat
	1.06731024

	 
	t-prob
	0.28588849

	IP
	t-stat
	0.77646285

	 
	t-prob
	0.43751618

	PART C
	 
	 

	PPI TD M4 BoE GDP UE IP

	t-stat
	
	2.51217707

	t-prob
	 
	0.01203328

	PMI CPI RS
	 

	t-stat
	
	1.57229348

	t-prob
	 
	0.11595216

	PMI + Seven US announcements

	t-stat
	
	2.90714376

	t-prob
	 
	0.00366511


Part A of the table is a regression with equation: 
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 where MAC is the dummy variable that takes value 1 during a macroeconomic news announcement and value 0 when there is no announcement. 
Part B gives the t-statistics and t-probability’s when an announcement is excluded as macroeconomic announcement Bold numbers indicate that the t-statistic has become smaller and thus a less strong rejection of equality of means .Part C gives the t-statistic and t-probability when announcements are excluded. The seven US announcements are: PPI, ISM, EC, IP, RS, UE and FOMC. 

Table 5. TOTM-effect on the S&P 500
	US
	90-02
	
	03-07
	
	90-07

	TOTM
	 
	
	 
	
	 

	Mean Return
	0.0009
	
	0.0010
	
	0.0009

	St. dev
	0.0107
	
	0.0082
	
	0.0101

	N
	780
	
	299
	
	1079

	
	 
	
	 
	
	 

	
	 
	
	 
	
	 

	ROTM
	 
	
	 
	
	 

	Mean Return
	0.0001
	
	0.0002
	
	0.0001

	St. dev
	0.0104
	
	0.0084
	
	0.0099

	N
	2500
	
	959
	
	3459

	
	 
	
	 
	
	 

	Mean difference
	0.0008
	
	0.0008
	
	0.0008

	St. dev
	0.0105
	
	0.0083
	
	0.0100

	T-statistic
	1.84
	
	1.45
	
	2.29

	T-probability
	0.0657
	
	0.1485
	
	0.0221


T-probability is the chance that the series TOTM and ROTM have equal means.
Table 6. TOTM-effect on the FTSE 100

	UK
	90-02
	
	03-07
	
	90-07

	TOTM
	 
	
	 
	
	 

	Mean Return
	0.0008
	
	0.0015
	
	0.0010

	St. dev
	0.0105
	
	0.0090
	
	0.0101

	N
	779
	
	300
	
	1079

	
	 
	
	 
	
	 

	
	 
	
	 
	
	 

	ROTM
	 
	
	 
	
	 

	Mean Return
	-0.0001
	
	0.0001
	
	0.0000

	St. dev
	0.0106
	
	0.0090
	
	0.0102

	N
	2501
	
	964
	
	3465

	
	 
	
	 
	
	 

	Mean difference
	0.0009
	
	0.0014
	
	0.0010

	St. dev
	0.0106
	
	0.0090
	
	0.0102

	T-statistic
	2.07
	
	2.41
	
	2.95

	T-probability
	0.0389
	
	0.0159
	
	0.0032


T-probability is the chance that the series TOTM and ROTM have equal means.

Table 7. Fall-effect on the S&P 500

	US
	90-02
	
	03-07
	
	90-07

	Fall
	 
	
	 
	
	 

	Mean Return
	0.0009
	
	0.0007
	
	0.0009

	St. dev
	0.0107
	
	0.0079
	
	0.0100

	N
	829
	
	318
	
	1147

	
	 
	
	 
	
	 

	
	 
	
	 
	
	 

	Not Fall
	 
	
	 
	
	 

	Mean Return
	0.0001
	
	0.0003
	
	0.0001

	St. dev
	0.0104
	
	0.0085
	
	0.0099

	N
	2451
	
	940
	
	3391

	
	 
	
	 
	
	 

	Mean difference
	0.0009
	
	0.0004
	
	0.0007

	St. dev
	0.0105
	
	0.0083
	
	0.0100

	T-statistic
	2.05
	
	0.79
	
	2.18

	T-probability
	0.0407
	
	0.4319
	
	0.0290


T-probability is the chance that the series Fall and Not Fall have equal means.

Table 8. Fall-effect on the FTSE 100
	UK
	90-02
	
	03-07
	
	90-07

	Fall
	 
	
	 
	
	 

	Mean Return
	0.0009
	
	0.0007
	
	0.0008

	St. dev
	0.0110
	
	0.0077
	
	0.0102

	N
	826
	
	318
	
	1144

	
	 
	
	 
	
	 

	
	 
	
	 
	
	 

	Not Fall
	 
	
	 
	
	 

	Mean Return
	-0.0001
	
	0.0003
	
	0.0000

	St. dev
	0.0104
	
	0.0094
	
	0.0101

	N
	2454
	
	946
	
	3400

	
	 
	
	 
	
	 

	Mean difference
	0.0010
	
	0.0004
	
	0.0008

	St. dev
	0.0106
	
	0.0090
	
	0.0102

	T-statistic
	2.31
	
	0.61
	
	2.33

	T-probability
	0.0208
	
	0.5437
	
	0.0199


T-probability is the chance that the series Fall and Not Fall have equal means.

Table 9. Late summer-effect on the S&P 500
	US
	90-02
	
	03-07
	
	90-07

	Late summer
	 
	
	 
	
	 

	Mean Return
	-0.0008
	
	0.0005
	
	-0.0004

	St. dev
	0.0117
	
	0.0082
	
	0.0108

	N
	548
	
	214
	
	762

	
	 
	
	 
	
	 

	
	 
	
	 
	
	 

	Not late summer
	 
	
	 
	
	 

	Mean Return
	0.0005
	
	0.0004
	
	0.0005

	St. dev
	0.0102
	
	0.0084
	
	0.0098

	N
	2732
	
	1044
	
	3776

	
	 
	
	 
	
	 

	Mean difference
	-0.0013
	
	0.0001
	
	-0.0009

	St. dev
	0.0105
	
	0.0083
	
	0.0100

	T-statistic
	2.56
	
	0.17
	
	2.21

	T-probability
	0.0106
	
	0.8636
	
	0.0269


T-probability is the chance that the series Late summer and Not late summer have equal means.

Table 10. Late summer-effect on the FTSE 100
	UK
	90-02
	
	03-07
	
	90-07

	Late S
	 
	
	 
	
	 

	Mean Return
	-0.0006
	
	0.0004
	
	-0.0004

	St. dev
	0.0125
	
	0.0092
	
	0.0117

	N
	551
	
	214
	
	765

	
	 
	
	 
	
	 

	
	 
	
	 
	
	 

	Not
	 
	
	 
	
	 

	Mean Return
	0.0003
	
	0.0004
	
	0.0003

	St. dev
	0.0101
	
	0.0090
	
	0.0098

	N
	2729
	
	1050
	
	3779

	
	 
	
	 
	
	 

	Mean difference
	-0.0010
	
	0.0000
	
	-0.0007

	St. dev
	0.0106
	
	0.0090
	
	0.0102

	T-statistic
	1.93
	
	0.05
	
	1.73

	T-probability
	0.0518
	
	0.9601
	
	0.0837


T-probability is the chance that the series Late summer and Not late summer have equal means.

Table 11. Macroeconomic announcements and anomalies (S&P 500)

	 
	90-02
	03-07
	90-07

	TOTM
	T-statistic
	0.4284
	0.3127
	0.5150

	 
	T-probability
	0.6684
	0.7546
	0.6066

	 

	Fall
	T-statistic
	0.2902
	1.0811
	0.7563

	 
	T-probability
	0.7717
	0.2800
	0.4495

	 

	Late
	T-statistic
	1.0875
	0.4658
	0.7504

	Summer
	T-probability
	0.2769
	0.6415
	0.4531


From all three anomalies the days without macroeconomic announcements during and outside the anomaly period are compared. T-probability is the chance that these series have equal means. If it is not possible to reject this, then it supports the hypothesis of macroeconomic announcements being an explanation for calendar anomalies.
Table 12. Macroeconomic announcements and anomalies (FTSE 100)

	 
	90-02
	03-07
	90-07

	TOTM
	T-statistic
	1.912388
	0.468638
	1.929268

	 
	T-probability
	0.055937
	0.62563
	0.053776

	 

	Fall
	T-statistic
	2.544998
	1.137467
	2.787328

	 
	T-probability
	0.010986
	0.249905
	0.005342

	 

	Late
	T-statistic
	1.646244
	0.365
	1.291805

	Summer
	T-probability
	0.099835
	0.712415
	0.196508


From all three anomalies the days without macroeconomic announcements during and outside the anomaly period are compared. T-probability is the chance that these series have equal means. If it is not possible to reject this, then it supports the hypothesis of macroeconomic announcements being an explanation for calendar anomalies.

Appendix I: Macroeconomic announcements

This appendix discusses all articles that have been used to determine which macroeconomic announcements to include in the research. 

Äijö, “Impact of US and UK macroeconomic news announcements on the return distribution implied by FTSE-100 index options”, International Review of Financial Analysis 17 (2008) p. 242 – 258.

Using index options on the English FTSE – 100 index Äijö finds that macroeconomic economic announcements are of influence on the index options. Implied volatility shows that most influential on the FTSE – 100 index are the US announcements: Employment report (unemployment figures), Industrial Production and the NAPM – survey (which is now ISM). The UK announcements that are most influential are: PPI and GDP. 

Becker, Finnerty & Friedman, “Economic news and equity market linkages between the US and the UK”, Journal of Banking & Finance 19 (1995) p. 1191 – 1210.

This article discusses the linkage between the US and the UK. They conclude that there is a heightened correlation between the US and the UK on macroeconomic announcement moments. Another conclusion is that the UK markets do react on US macroeconomic news but not the other way around. The most influential US macroeconomic figures are: PPI, CPI and Merchandise Trade. The most influential UK macroeconomic figures are: Visible Trade and Current Account. 

Bollerslev, Cai & Song, “Intraday periodicity, long memory volatility, and macroeconomic announcement effects in the US Treasury bond market”, Journal of Empirical Finance 7 (2000) p. 37 – 55.

One of the issues this article addresses is the effect of macroeconomic announcements on the US Treasury bond market.  They measure the influence of these macroeconomic announcements using their volatility. The most influential announcements for the Treasury trading are according to this article: Humphrey – Hawkins testimony, Employment report (unemployment figures), PPI, employment cost index, retail sales and the NAPM – survey (which is now ISM). 

  Jones, Lin & Masih, “Macroeconomic announcements, volatility, and interrelationships: An examination of the UK interest rate and equity markets”, International Review of Financial Analysis 14 (2005) p. 356 – 375. 

This article examines the relationship between three markets ( FTSE 100, Short Sterling and Long gilt) and macroeconomic announcements. The most important conclusion is that on all markets, as well as some international markets, domestic interest rate announcements are the most influential. As for the FTSE 100 also of importance are the announcements of PPI and Industrial Production. 

Nikkinen, Sahlström & Äijö, “Turn-of-the-month and intramonth effects: Explanation from the important macroeconomic news announcements”, Journal of Futures Markets 27 (2007) p. 105 – 126.

The authors investigate whether or not the TOTM effect and other monthly effects are due to important scheduled macroeconomic announcements. They do conclude that if important macroeconomic announcement days are excluded anomalies disappear. They use the American S&P 100 index for this purpose. Most influential macroeconomic announcements on returns are: NAPM – survey (which is now ISM), Employment report and Retail Sales. Most influential macroeconomic announcements on risk premium are: NAPM – survey, Employment report and CPI.  

Appendix II: List of abbreviations
AMEX

:
American Stock Exchange

BLS

:
Bureau of Labor Statistics

BoE

:
Bank of England

CIPS

:
Chartered Institute of Purchasing & Supply

CPI

:
Consumer Price Index

CRSP

:
Center for Research in Security Prices

DJIA

:
Dow Jones Industrial Average

EC

:
Employment Cost

EMH

:
Efficient Market Hypothesis

FED

:
Federal Reserve (United States central bank)

FOMC

:
Federal Open Market Committee

FTSE

:
Financial Times Stock Exchange

GDP

:
Gross Domestic Product

IP

:
Industrial Production

ISM

:
Institute for Supply Management (formerly National Association of Purchasing Managers)

LSE

:
London Stock Exchange

M4

:
Broad money (money supply measure used by national banks)

NASDAQ
: 
National Association of Securities Dealers Automated Quotations

NYSE

:
New York Stock Exchange

ONS

:
Office for National Statistics

PMI

:
Purchasing Managers Index

PPI

:
Producer Price Index

ROTM

: 
Rest of the month

ROTY

: 
Rest of the year

RS

:
Retail Sales

S&P

:
Standard & Poor’s 

St dev

:
Standard deviation

TD

:
Trade deficit

TOTM

: 
Turn of the month

UE

:
Unemployment

UK

:
United Kingdom

UN

:
United Nations

US

:
United States

Appendix III: Stock market crashes

What is the influence of major crashes on this research? As stated: different opinions exist about including crashes in research data. Crashes can severely interfere with a trend. On the other hand are crashes considered part of the economic cycle and should therefore be included in research regarding stock market patterns. 
This research takes the second option and includes crashes. To measure if crashes have a large impact this appendix reports some of the major results with the crashes excluded. Crash dates are defined as the ten most negative days in the data from 1990 till 2007. For the US and UK these are different days. The result for the US is given below. 
	US
	 
	 
	 
	 

	Crash dates
	 
	With
	 
	Without

	Macro/Nonmacro
	T-statistic
	3.82
	
	4.18

	 
	T-probability
	0.0001
	
	0.0000

	 
	
	 
	
	 

	 
	
	 
	
	 

	TOTM
	T-statistic
	0.52
	
	0.75

	 
	T-probability
	0.6066
	
	0.4512

	 
	
	 
	
	 

	 
	
	 
	
	 

	Fall
	T-statistic
	0.76
	
	0.79

	 
	T-probability
	0.4495
	
	0.4291

	 
	
	 
	
	

	 
	
	 
	
	 

	Late summer
	T-statistic
	0.75
	
	0.45

	 
	T-probability
	0.4531
	 
	0.6501


The ten most negative days for the S&P 500 are in order of magnitude: 27-10-1997, 31-8-1998, 14-4-2000, 17-9-2001, 12-3-2001, 3-9-2002, 27-8-1998, 4-1-2000, 19-7-2002 and 15-11-1991. The Asian bubble (27-10-1997) and 9-11 (17-9-2001) are included in these ten days. 

The results of excluding the ten most negative days do not cause major changes in the test statistics. For macroeconomic and non-macroeconomic days it is still possible to reject the hypothesis that the two means are equal. The statistics for the TOTM, Fall and Late summer anomaly do not show any significant changes. The exclusion of stock market crashes does not seem to have influence on calendar anomalies.

For the UK the ten days with the most negative returns were: 15-7-2002, 22-7-2002, 12-3-2003, 1-8-2002, 30-9-2002, 19-7-2002, 11-7-2002, 16-8-2007, 22-3-2001 and 5-10-1992. Remarkable about these dates is that more than half of the dates are in the year 2002. 
	UK
	 
	 
	 
	 

	Crash dates
	 
	With
	 
	Without

	Macro/Nonmacro
	T-statistic
	2.91
	
	2.96

	 
	T-probability
	0.0037
	
	0.0031

	 
	
	 
	
	 

	 
	
	 
	
	 

	TOTM
	T-statistic
	1.93
	
	2.01

	 
	T-probability
	0.0538
	
	0.0445

	 
	
	 
	
	 

	 
	
	 
	
	 

	Fall
	T-statistic
	2.79
	
	2.65

	 
	T-probability
	0.0053
	
	0.0082

	 
	
	 
	
	 

	 
	
	 
	
	 

	Late summer
	T-statistic
	1.29
	
	1.20

	 
	T-probability
	0.1965
	 
	0.2301



For the UK the result of the research with crash dates does not differ much from the result without crash dates. The TOTM results show a slight change as it is without the crash dates possible to reject the equality of means at the 5% - level. This can suggest that crash dates are partially causing calendar anomalies. However, all other anomalies do not show any noticeable difference. Therefore these statistics are not supporting the claim that stock market crashes are causing anomalies. 

Concluding, it seems that stock market crashes have very little influence on stock market calendar anomalies. Although test values somewhat differ, no major changes are observed. 
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