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Do announcements by credit rating agencies affect the sentiment of individual investors?
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Abstract:

This paper investigates a relationship between credit rating agencies and investor sentiment. This paper researches whether investor sentiment changes upon an announcement by a credit rating agency on the sovereign credit worthiness. We make use of a dataset that was provided by one of the major Dutch banks, which gives us insight on the sentiment of preferred investors. Maximum – minimum spread, skewness and cross sectional dispersion in the expectations on the AEX are used as proxies for investor sentiment. The data of the three major credit rating agencies are used: Fitch, Moody’s and Standard&Poors. The results indicate that announcements by credit rating agencies on the sovereign credit rating affect the average sentiment of investors participating in our survey group.
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This paper is primarily motivated by the question to what extent the sentiment of AEX investors is influenced by (negative) adjustments of credit rating agencies (hereafter CRAs) on the solvency of countries. In addressing this question, we present a study of investor sentiment. The study is based on investor predictions of the Amsterdam Stock Exchange (AEX index). In our research we investigate whether the predictions by the investors on the AEX index were affected by credit worthiness of sovereign credit rating news facts coming to the market by three major CRAs, namely Moodys, Standard&Poors and Fitch. Hence, this paper examines the importance and significance of CRAs as source of information for investors forecasting. 

CRAs have considerable access to sovereign data and are therefore an important source of information for capital market participants (Duff and Einig, 2009). The influence of CRAs in the market becomes increasingly interesting. Because CRAs are concerned with the overall credit quality of sovereign bond issues and issuers, they focus not just on earnings performance. Moreover, credit ratings attempt to measure the probability of default; a continuous variable that changes as new information arrives according to Holthausen and Leftwich (1986). The question that arises is whether investors extract earnings related information from rating changes and adjust accordingly. 

Moreover, in the present economic crisis it is interesting to investigate the roll of CRAs and hence the importance to investors on credit news that they bring to the market. The flow of news facts on credit solvency is crucial in markets where investor conﬁdence is not particularly strong (e.g. crisis) (Kräussl, 2005). Investors’ behaviour is more volatile and hence influenced by market information.  Even if rating agencies do not behave pro-cyclically, their announcements may still trigger market jitters because many (institutional) investors (can) hold only investment-grade instruments (Kaminsky & Schmukler, 2002). 

Downgrading (or upgrading) sovereign debt below (or above) investment grade may have a drastic impact on prices because these rating changes can affect the pool of investments. The question is whether investors are aware of this phenomenon and hence adjust their expectations on the AEX. Our hypothesis is to test whether investors’ sentiment is affected by news announcements by CRAs on sovereign credit ratings. 

Both intuitive reasons and previous research help explain why the sentiment of investors is affected by the news announcements by CRAs. Primarily once we look at previous research, the role of CRAs can be interpreted as pro-cyclical behaviour. Rating agencies decide to downgrade (upgrade) a country when the prices of its financial instruments go down (up). Alternatively, the behaviour of prices in the days preceding rating and outlook changes could also reflect an anticipation effect. Market participants anticipate to the behaviour of rating and outlook changes, so markets discount those events. Hence, the investors may anticipate on these outlook changes announced by CRAs. Another study by Stambaugh (2011), has investigated the relation between the government debt issues and whether this weighted negatively on the investor sentiment. In our study we focus most on the US and Europe that both depicted a period of extreme high volatility in the equity markets. 
Multiple intuitive arguments assert a relationship between what CRAs aggravate and the reaction on investor sentiment. Firstly, upon a downgrade or negative outlook by the major CRAs on sovereign credit ratings, high volatility in the equity market can be observed; share prices fall, which in turn will have a negative impact on investor sentiment (Kaminsky et al, 2002). Moreover, lacking or negative growth outlooks by CRAs have negative effect on investor sentiment due to worsening market conditions such as consumer confidence.  Another intuitive argument to support the relation between CRAs outlook changes and investor sentiment could be explained by a change in the liquidity in the market. In other words, once a CRA has downgraded the outlook of a country’s credit rating, interest payments will rise and hence the liquidity in the market will deteriorate. This will have a negative impact on the investor sentiment. These arguments are most important to investors in subsequent countries to which CRAs change the credit worthiness. However, the AEX is well intertwined globally, most importantly Europe and the United States. Evidence by Ferreira and Gama (2007) indicates that sovereign debt rating and credit outlook changes of one country have an asymmetric and economically signiﬁcant effect on the stock market returns of other countries over 1989–2003. Hence, CRA outlooks in foreign markets may have an effect on businesses traded on the AEX. Therefore, it is important to investigate whether the investors are aware of this risk and hence anticipate. 
In answering the question to what extent the sentiment of AEX investors is influenced by (negative) adjustments of CRAs on credit outlook and rating adjustments of countries, we use a dataset that is provided to us by one of the major banks in the Netherlands. This dataset was constructed by a survey conducted under preferred investors. These investors all have a minimum of one hundred thousand euro invested in the market. The survey reveals the expected minimum and maximum closing price of the AEX in two weeks (sequence of the surveys) for each survey participant. Hence, the dataset provides us with a minimum – maximum spread on the expectations of investors. This spread can be used as a proxy on the investor sentiment. The minimum – maximum spread is expected to become larger in high volatile periods. Moreover, the distribution is expected to be non-normal, skewed to the minimum in comparison to the mean. Moreover, we look into other proxies of investor sentiment such as cross sectional dispersion within the point forecast and the skewness of the distribution around the CRA announcements.
In turn we make use of the credit solvency data of countries that is provided to us by the CRAs Moodys, Standard&Poors and Fitch. These CRAs all have their own grading scales based on down and upgrades just like their positive and negative outlook changes. We have categorized the down – and upgrade events for each CRA for the period December 2008 until February 2012. Moreover we have looked into the outlook changes by the CRAs for the same time horizon. We have a control group of 14 surveys (2 week periods) in which no announcements were made by the CRAs. In total there are 59 downgrades and 3 upgrades, 78 negative outlooks and 15 positive outlooks in our research horizon. These solvency changes are investigated for multiple countries that are directly or indirectly related to the AEX.
The theoretical evidence and institutional background of CRAs are described in section 2. The methodology concerning the maximum – minimum spread, cross-sectional dispersion, skewness and kurtosis as proxies for investor sentiment reacting on the rating changes of sovereign credit ratings are reported in section 3. Moreover, the methodology for the event study based on statistical tests is described in this section. Section 4 describes the results of the relationship between the proxies and CRA announcements. The discussion on the research and results are described in section 5, which also contains the conclusion. An appendix describes the methodology tests in more detail. 
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We look into detail on the sovereign credit ratings of a specific sample of countries. CRAs assess sovereign credit ratings and assign a credit rating that is designed to measure the default risk only, not the risk of interest rate changes due, for example, to shifts in expectations of inflation. There are two important alternative views of how CRAs obtain information on the default risk of countries. One view is that the rating agencies have access to only publicly available information, and the agencies generally lag the market in processing that information. According to this view, if rating agencies base the rating changes on publicly available information, the efficient market hypothesis (EMH) predicts that stock prices will not adjust in response to the ratings change event (Brooks, 2004). Moreover, if this information is publically available, the CRA has the sole role to bundle the information and bring this through their existing channels into the market. 

An alternative view is that CRAs are information specialists, which retrieve their information from multiple sources. These sources are not publically available and hence are very costly to retrieve. The selected CRAs have access to these channels and are hence the lowest cost providers of this information. Consequently, new information on the credit outlook of countries, assigned ratings, presented by the CRAs will have an effect on the attitude of investors that will anticipate to this (new) information. Hence, once there is an extent to which stock prices react to sovereign ratings implies either evidence against the semi-strong form EMH, or, the presence of some private information available only to ratings agencies that has, as a consequence, come into the public domain (Brooks, 2002).

Kaplan and Urwitz argue that the simple discriminant models based on publically available data too closely mimic the ratings of CRAs. This supports the claim that CRAs react on information that is already publically available. Moreover, anecdotal evidence according to Kaminsky et al, suggests that market participants do not try to anticipate to the actions of CRAs, but these agencies closely follow the market sentiment. Even though, according to the CRAs publications, the agencies claim that they have access to non-public information. Both Moody’s and Standard and Poor’s indicate that the rating review includes thorough investigations that are “probably” not publically accessible. 
However, the results of Kaminsky et al are consistent with the findings in Reinhart (2001), who examines whether CRAs actions anticipated the crises of the 1990s. With a large sample of countries and crises, the author concludes that rating changes are far from being leading indicators of crises and have turned out to be lagging indicators of financial collapses. In contrast, the aftermath of rating changes is uneventful, with sovereign bond yield spreads and stock spreads mostly unchanged after the announcements and with both spreads maintaining the gains or losses observed in the days preceding the rating changes (Kaminsky et al, 2002).
Since the beginning of the crisis, CRAs have frequently been accused of timing their downgrades badly and of precipitating sudden negative shifts in investor consensus (Veron, 2011). However, according to Veron, it is infrequent that rating downgrades surprise markets – generally they follow degradations of market sentiment rather than precede it. According to previous research, once CRAs do anticipate, investors often do not give much attention. However, the investor sentiment has never been thoroughly investigated anticipating to such events.
Ever since the Euro-area has become volatile and the sovereign yields have come under pressure, Veron research suggests that ‘the biggest and most sudden shifts in investor sentiment have been triggered by new information from the policy sphere —such as, among others, the announcement by Greece of worse deficits than previously disclosed, the French-German Deauville declaration of October 18, 2010, or the Eurogroup President’s suggestion of a “re-profiling” on May 16, 2011’. In the research by Veron (2011) the author doubts whether CRA downgrades of Euro-area countries have had any impact on the sentiment of investors. The dataset that we are provided with, allows us to test these doubts. Clearly, we can agree that the policy signals have had demonstrable impact on risk perceptions of investors as was also proved by the BIS Quarterly review, 2010. 

According to Moody’s in 2009, credit ratings are affected by the economic cycles. However, these credit ratings are, according to Moody’s, more stable and effective than market based indicators of credit worthiness. According to this CRA, replacing these credit ratings by market-based measures, the pro-cyclicality would be reinforced and hence worsening the financial market overall due to increased volatility.
Many opposing opinions and results become apparent once we look into the influence of CRAs on investor sentiment. There are clearly two sides to be taken, namely, either the CRAs have significant impact on the market and cause market jitters or CRAs are far behind the market and investors disregard the (new) information that the agencies provide. Nevertheless the two camps, this makes the research on the influence of CRAs on investor sentiment even more interesting and contemporary. 
Multiple intuitive relations can be discussed between CRA activities on sovereign ratings and investor sentiment. Primarily, Reisen and Maltzan (1998) observe higher volatility in the equity markets after a credit rating event on a 30-day horizon. This increased volatility drives down share prices and triggers investor sentiment. 
Brooks, Faff, Hillier and Hillier also report in 2002 that rating downgrades have a negative wealth impact on market returns. They found that a sovereign downgrade has a negative impact on both the domestic stock market and the dollar value of the country’s currency. Moreover, they have investigated the four major CRAs and concluded that only Standard&Poors and Fitch rating downgrades result in significant market falls. Finally, they proved that markets react more severely to multiple rating changes close after each other, interesting to our research since we have a dataset with a high density of rating announcements and downgrades.
Reisen et al investigated in 1998 the market volatility after a negative announcement on sovereign ratings by the two leading CRAs (Moody’s and Standard&Poor). They found a significant raise in stock market volatility in the countries concerned with a negative announcement on their sovereign rating. They have attributed the significant impact of these sovereign ratings to investor herd behaviour and prudential regulation imposed on institutional investors (Reisen et al., 1998). These researchers indeed suggest that the CRAs described in their research have significant impact on the volatility in the market after downgrading the sovereign rating. They also suggest that the sovereign ratings system, as it is now, is a late warning system.  Hence, the sovereign ratings system should be changed to an early warning system since the ratings, as it is now, contribute to a destabilizing international capital flow and reduce the benefit especially in the context of emerging markets according to Reisen et al.
Another relation between the CRA actions on sovereign credit ratings and investor sentiment is consumer confidence. The consumer confidence is affected once a CRA changes the sovereign credit outlook or rating. Hence, the negative growth outlooks and downgrades on sovereign credit ratings trigger consumer confidence. Moreover, during the financial crisis, the volatility in the western financial markets has contributed to a sharp decline in business and consumer confidence (Plosser, 2011). CRAs contribute to the panic among investors during crisis once downgrading, causing capital outflows and even higher spreads according to Reisen (2002). The sovereign ratings lag rather than lead and hence create additional consumer and investor unrest in the market. 
Moody’s addresses the uncertainty of institutional reform and weak macro economic outlook as the key-drivers that get most weight on the sovereign outlook evaluation. However, once changing the sovereign rating or outlook, they contribute to this already fragile market and weak confidence, creating a cycle of distrust and decreasing sentiment. This affects the investors, consumer sentiment and hence the market deteriorates further. 
According to Afonso in 2003, the inflation rate appears to be most relevant to determine a country's credit rating. The inflation rate has two opposite effects on the existing government debt. Firstly, increasing inflation improves the public debt dynamics by reducing the real value of government debt (Afonso, 2003). Secondly, a rising inflation, which can be triggered by CRAs actions on sovereign ratings, contributes negatively to the debt dynamics because it makes it necessary for the government to pay higher nominal interest rates (Afonso, 2003). The increase in nominal interest rates on the government debt can have significant impact on the sentiment of investors, determining the growth outlook of a country. 
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In our model we attempt to test whether the spread in the sentiment index has changed significantly due to CRAs credit announcements. The data that was provided with us by a major Dutch bank, allows us to construct a sentiment index based on a survey group of roughly five thousand investors. The investor has about one week to answer the survey. In total four questions relate to our research. Questions in our survey include an expectation of the AEX index in two weeks, an estimate on the maximum and minimum of the AEX index and what the investor beliefs the average of all respondents will be.

To analyse how the investor sentiment responds to sovereign credit ratings and to credit outlook announcements we apply a standard event study methodology. We investigate the significance of responses to the AEX index (sentiment) changes due to changes in rating notations and outlook, particularly in the case of negative announcements. 

Our research includes in total fifty-seven surveys in which the preferred investors participate. The participants of this survey are investors that have a significant amount of money invested; hence we could suggest them to be rational. We investigate the minimum – maximum spread based on the mean and median of their expectations per survey of the AEX index. We use this spread as a proxy for the investors’ sentiment. After evaluating the spread, we will reference the outcomes to the categorized sample of rating and outlook activities by the CRAs. Refer to table 1 in the appendix for the descriptive statistics.

The maximum – minimum spread as a proxy for the investor sentiment is a reliable source to test our hypothesis.  The results on the mean and median of the maximum and minimum scores in our research have explaining power on the average of the set of expectations by the investors that participated in our research. Moreover, we look at the maximum and minimum score within each sample. Once we consider the kurtosis, a measure of variance in the sample, the higher kurtosis means more of the variance is caused by uncommon extreme deviations, in contrast to frequent modestly sized deviations. Hence, once we look at the standard deviation in our results it portrays how much variation there is from the mean. It is generally known that a low standard deviation indicates that the sample points are closely distributed around the mean whereas a high standard deviation indicates that the data are spread out over a large range of values (Healey and Prus, 2009).

Moreover, we look into the skewness of the expectations. This variable has been examined by previous literature as a proxy for market sentiment or trading pressure. According to Taylor, Yadav, and Zhang (2008), when the market is pessimistic, people might expect the stock price or the index to decline and thus the shape of the future return distribution will appear to be left skewed. Henceforth, this proxy would be a good estimator on investor sentiment. Once the market becomes more pessimistic, which might intrinsically be driven by CRA announcements, the skewness might be driven to the left. 

In order to reference our observations towards the CRA activity and study whether these spreads increase during CRA activity, we analyse twenty-one countries: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Poland, Portugal, Spain, Sweden, Switzerland, Turkey, United Kingdom and the Unites States of America. We have selected these countries, since these economies are strongly intertwined with the AEX index. Moreover, the United States of America and United Kingdom have a dominating role in the western economies and hence are included since they could have significant influence on world sentiment according to previous researches.

The daily dataset starts as early as December 18th 2009 for some countries and ends on February 29th 2012.  The data for the sovereign rating announcements and rating outlook changes are provided by the three leading rating agencies: Standard and Poor’s, Moody’s and Fitch.
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In our research, we use the minimum – maximum (MM) spread as a proxy for the average sentiment of the investors. We have the MM spread for all the survey data categorized in fifty-seven individual surveys. Investing each survey interval by means of MM mean spread, MM median spread, kurtosis and skewness and standard deviation gives us insight on the sentiment of the investor. 

We have investigated the mean MM spread of the expectations on the AEX for each individual survey. We conducted this test by taking the average of the minimum and maximum expectations in each survey. Moreover, we have investigated the median spread of the minimum and maximum expectations. We could see that these two proxies’ behave similarly and portray a similar trend.  Both the mean and median spread are measures of central tendency. They give us an indication of the average value in our distribution. The mean is the arithmetic average of the group’s minimum – maximum expectations. The mean is sensitive to extreme values once the sample is small. The median is the middle score in our sample of minimum – maximum expectations. This measure is the point at which half of the expectations are above and half of the scores are below. The median measure is less sensitive to extreme scores and probably a better indicator especially in smaller samples. In our research this could give an indication on whether the mean and median on the minimum – maximum spread oscillate simultaneously. Once higher deviations between mean and median around this trend are observed, conclusions on the spread can be drawn.  Once the median spread is lower than the mean spread, further research should be given on the distribution by use of a boxplot to investigate the distribution and dispersion of the observations in the particular survey. However, this is not the case in our study.

The MM spread is our leading investor sentiment proxy. The MM spread gives a thorough insight on the expectations of the investors that have participated in the surveys. The spread between maximum – minimum identifies the (un) certainty on the forecasts made by the investors. Moreover, the MM proxy covers the dispersion proxy, which is expected to move in line.
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In order to enhance our research we include calculating, for each survey, the cross-sectional dispersion of the point expectations by investors in two weeks E(s(t+1)) (appendix table 1). We measure this by the standard deviation of the expectations.  The standard deviation indicates the level of dispersion in the expectations of individual investors. Hence the standard deviation of the point forecast is a good proxy for the sentiment of the investor, as the standard deviation indicates how much variation, dispersion is present from the mean. Once the standard deviation increases, more dispersion around the mean is present and hence the investors are less confident on average, or on average collective in the outlook of the future AEX index level. 
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Kurtosis and skewness enhances our analysis to obtain an insight on the investor sentiment. Hence, kurtosis and skewness can be used as proxies. We test these proxies on the point expectations by investors in two weeks, E(s(t+1)). Both kurtosis and skewness give us an insight on the distribution of the expectations and allows us to analyze these measures over time. Kurtosis is a measure of whether the data is peaked or flat relative to a normal distribution (Moore, 2003). A higher kurtosis implicates that more of the variance is caused by uncommon extreme deviations. This observation is in contrast to frequent modestly sized deviations. Once we observe higher kurtosis in our sample of investor expectations, this could be caused by outliers or by extreme deviations around the mean and hence increased uncertainty in the expectations of the future AEX index. 
Moreover, the skewness is a measure of the asymmetry in the distribution (Moore, 2003). Once there is negative skewness, the left tail of the distribution is more pronounced. We examine the skewness of the point forecast, E(s(t+1)), and the minimum forecast, E(min(t+1)). We investigate whether the skewness is affected after a CRA announcement and hence how the investors become more positively or negatively skewed. We expect the distribution to become more negatively skewed once there is a negative announcement on either the outlook or investment grade. The lower expectations pull the mean to the left of the tail and hence negative skewness is observed. The left side of the tail becomes more pronounced because negative sentiment becomes dominant. Moreover, in periods of ‘less negative’ announcements on outlooks and investment grade by CRAs, the skewness is expected to move back to zero and the distribution becomes more evenly distributed, implicating a neutral sentiment of the investors in our survey.
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We make use of the credit solvency data of the pre-specified countries, which are provided to us by the CRAs Moody’s, Standard&Poors and Fitch. These CRAs all have their own grading scales based on down and upgrades just like their positive and negative outlook changes. The grades have been standardized on a range between 1-17 (see appendix table 1.1). Hereafter, we have categorized them by down – and upgrade events for each CRA for the period December 2008 until February 2012. Moreover we have looked into the outlook changes by the CRAs for the same time horizon. We have a control group of 14 surveys (2 week periods) in which no announcements were made by the CRAs. Surveys 3, 4, 5, 13, 17, 18, 19, 21, 23, 27, 30, 35, 43, 44 include no activity of CRA announcements. The other surveys and corresponding dates include in total 59 downgrades and 3 upgrades, 78 negative outlooks and 15 positive outlooks. The relation between the pre specified proxies and solvency changes are investigated. Our hypothesis whether the CRA announcements on sovereign changes have influence on investor sentiment can hereby be answered.
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We look into the data of the CRAs and identify the surveys in which many credit announcements are made. The events are identified by means of identifying the downgrades, upgrades and outlook changes in the different survey slots. Hereafter, we test these events according to the event study methodology by using the one-way ANOVA and Tukey test in order to test the significant difference between groups before and after the CRA announcement.  
The events are identified in the first part of the results, based on the activity of CRA announcements. Henceforth, we describe the reactions of the CRA activities on our different proxies. Hereafter, we will test the statistical significance of these events on the sentiment of the investors, by comparing the surveys before and after the event. Important issues to clarify in this case are:

· Definition of the event
We define the events in our research sample by identifying the intensity of the CRA activity. These are discussed in the next part (Results), based on the CRA activity in different survey periods. The intensity of CRA activity is dependent on the number of down – and upgrades and the magnitude of these changes. We discuss the observed reactions on our proxies and thereafter we test the events by means of our event study methodology (see figure 6 for the identified events).
· Sample selection
We have to identify which proxies are most influenced by the event. We will choose the proxy that is the most leading indicator of investor sentiment in our sample as mentioned earlier: the MM spread.
· Horizon of the event study
We consider short horizons, dependent on each individual event.

In comparing the survey groups, in order to test the significant change in investor sentiment due to the event, we face the problem of unequal sample sizes. This implies that the type-1 error for the Tukey tests is not guaranteed, falsely rejecting the null hypothesis. We acknowledge this weakness in our event study.

[bookmark: _Toc204880070]Testing the investor sentiment proxy by OLS regression on VIX

In order to test whether other factors influence the investor sentiment or in other words have explaining power, we test the volatility index of the AEX (VIX) on the MM spread by means an OLS regression. We have selected the MM spread because this is our most leading, dominant investor sentiment proxy in our study, as previously mentioned. We have performed this regression by using the MM spread as the dependent variable, whereas the VIX is the independent. We include a dummy variable, taking the value 1 in case of surveys followed by multiple downgrades (indicated in the previous headings) and a value of 0 in case when no particular or relatively few downgrades take place. The variable coefficient will disappear once the dummy explanatory variable takes the value 0. Once the dummy takes the value 1, the coefficient enacts as the supplemental intercept in our regression. Henceforth, the dummy variable has additional, explaining power on our dependent variable: MM spread. This enables us to evaluate whether the events in which negative CRA announcements take place, the MM spread is additionally influenced by the VIX. The R-squared, the covariance, is the proportion of variability in the dependent variable, Y, that is explained by the independent variable, X. The X variable in our model is the VIX, and the dependent variable will be the MM spread. The statistical implications of these results for our research allow us to evaluate the influence of the VIX on the investor sentiment. 
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We have investigated the downgrades and outlook changes by our CRAs thoroughly and have identified different ‘event periods’ in which the number of downgrades and outlook changes intensify. Moreover, we have investigated the magnitude of the CRA activity on sovereign credit announcements. The tables display the identified events.
Table 2.1. Survey 6-13 – Unprecedented P(II)GS downgrades
[image: ]

Table 1.1. shows us the survey 7 – 13, in which increased CRA activity is present. Greece, Portugal and Spain have been downgraded and obtain a negative credit outlook. This has been unprecedented in our research sample and can be marked as the first increased CRA announcement activity.
Table 2.2. Survey 21 – 23. No grade changes – UK positive outlook change
[image: ]

Table 2.2. shows us a period in which only the UK obtains a positive outlook change. Moreover, other sovereigns are neither downgraded nor set on negative watch. Concluding, this can be marked as period of calmness and decreased CRA activity. 
Table 2.3. Survey 24 – 26. Downgrades Greece, Ireland, Portugal and Spain
[image: ]

Table 2.3. includes survey 24 – 26, where increased CRA activity takes place. Greece, Ireland, Portugal and Spain are downgraded. 
Table 2.4. Survey 41 – 46. Near default Greece, Downgrade Italy, Spain and USA
[image: ]

Table 2.4. displays another period in which CRA activity increases and hence the magnitude increases. This is due to the fact that Greece is nearly set into default. Another event is identified based on the increased activity of CRAs.
Table 2.5. Survey 48 – 49. Downgrade Belgium & Portugal, Neg. outlook France & USA
[image: ]

Table 2.5. captures another event slot in which multiple downgrades are announced. The magnitude increases as well since both France and the United States of America are set on the negative watch.

These events displayed are identified based on increased intensity and magnitude of CRA downgrades. More events become apparent, further described proceeding this chapter and summarized in figure 6.
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We have tested the maximum – minimum (MM) spread for the investors that have participated in the AEX survey. Figure 1 depicts the trend of the MM spread over the horizon of December 2009 – March 2012. Once we look at both the median MM and mean MM spread, these follow each other closely.  Several peaks can be observed over this research horizon.  Most notably is the peak that arises over survey 10 – 13. Once we look at Table 2.1, which includes the outlook changes and downgrades of Greece, Portugal and Spain. Notably this is a period where the three rating agencies initially change the outlook/watch negatively for the long run on previously mentioned sovereign credit ratings. Unrest on the Greek financials is noticeable in the MM spread and increases sharply over time. Greece receives a downgrade to BB+ by S&P on April 27th, 2009. Moreover, S&P downgrades Portugal to A- on that same day after a downgrade by Fitch in survey 7. One day after the downgrade of Greece and Portugal, Spain is downgraded as well by S&P to AA. 
We observe a falling trend in the spread during survey 21 – 23. Table 2.2 shows us that no downgrades or upgrades are present by the CRAs in this period. Moreover, a positive (to stable) outlook is announced by S&P for the United Kingdom on October 26th 2010, survey 22. Both the mean and median MM spread decrease over time in this survey.
Figure 2. Maximum – Minimum spread AEX investors
[image: ]
Another increasing trend in the MM spread over survey 24 – 26 can be observed. We acknowledge in Table 2.3 that the sovereign credit rating of Greece, Ireland, Portugal and Spain are reviewed by all three CRAs. S&P and Fitch both review Greece’s solvency and put Greece on a negative watch. Fitch and Moody’s downgrade Ireland in survey period 25 and 26 consecutively. Moreover, Moody’s downgrades Spain in survey 25 to AA-. In a broader sense of all CRA activity, this time period of survey 24 – 26 is a heavy period for the so-called PIGS countries. Additionally, Belgium’s outlook is put to negative by S&P in December 2010 (survey 25). 

After survey 40, July 2011 another rising trend is observed in the MM spread. Broadly observing the sample period, survey 41 – 46 is another period including many announcements by CRAs. Table 2.4 summarizes the CRA activity on sovereign credit rating reviews. Greece, Italy, Spain and the United States of America (USA) are under the watch of the CRAs in this period. Newcomers on sovereign liquidity pressure are Italy and the USA. During survey 41 – 42, S&P and Moody’s downgrade Greece to near default. Moreover, the USA is downgraded to AA+ by S&P and put on negative watch by Moody’s in survey 42. Henceforth, we could see the median and average MM spread increase sharply. During survey 43 – 44 no announcements are made by any of the CRAs. Following a period in absence of announcements by CRAs we observe the median MM spread to fall until survey 45. Consecutive surveys 45 – 46 include the downgrade of Italy and Spain henceforth causes an increasing median MM spread. 

Beforehand and during survey 48 – 49, both France and the USA receive a negative outlook by Moody and Fitch consecutively. These countries account for a large portion of the global economy and hence are expected to influence sentiment of the investors significantly. We can observe a sharp increase in both the median and mean MM spread. The French sovereign outlook change was unprecedented and intuitively explains increased volatility in the sentiment of the investors displayed by the creased spread. This outlook change is the first outlook change by the CRAs on a perceived, big and stable European country. 

The MM spread is at a peak during survey 50, at which the Netherlands receives a ‘negative watch’ outlook by S&P. After this survey, in the beginning of January 2012, we observe the MM spread to take a downward trend. This conflicts with information coming to the market by CRAs in the sample period of surveys 51 – 57. At the start of survey 52, Germany was put back on ‘stable’ outlook whereas the Netherlands was put on ‘negative’ outlook. Moreover, Spain, Italy and Belgium had multiple downgrades to bear. France suffered its first downgrade to AA+ by S&P in survey 51, January 12th 2012. Fitch, on February 13th 2012 survey 54, put the United Kingdom on negative outlook. In survey 56, we observe one small trend break where the MM spread increases. Standard&Poors, Moody’s and Fitch downgrade Greece to the lowest possible grade: default. The economic implication of default of a country in the same currency union could have large consequences for Europe, henceforth investors situated in the Netherlands. However, we observe that the reactions on the investor sentiment by CRA announcements are not as pronounced as at the start of the sovereign debt crisis. 
[bookmark: _Toc204880074]Testing cross sectional dispersion

We have tested the cross sectional dispersion as a proxy for investor sentiment of the point expectations by investors in two weeks E(s(t+1)). Once the standard deviation increases, more dispersion around the mean is present and hence the investors are less confident, or collective in the outlook of the future AEX index level. We observe in figure 3 a very similar pattern between the cross dispersion and the median MM spread, which proxy was discussed in the previous subchapter.  
Figure 3. Maximum – Minimum spread AEX investors and Cross sectional dispersion
[image: ]
Once CRA activity increases, like in the regions 6 – 13, 21 – 23, 24 – 26, 41 – 46 and 48 – 49, dispersion increases. The increasing MM spread, driven by uncertainty by investors on the default probabilities of sovereigns and overall market sentiment, increases the standard deviation indicating high variations over time by investors. This standard deviation on the point forecast increases in the periods, which were described in the previous subchapter. The increasing volatility created by CRA announcements on the sovereign credit worthiness of Portugal, Greece and Spain creates the first increase in the dispersion of investors. Henceforth, we refer to the CRA announcements described in the ‘testing maximum – minimum’ heading. The dispersion is very much in line with the MM spread trend.
[bookmark: _Toc204880075]Testing kurtosis and skewness

In figure 4 we have the output of the test on the kurtosis and skewness as a proxy for investor sentiment. We have analyzed the point expectations of the AEX by investors in two weeks, E(s(t+1)). A higher kurtosis implicates that more of the variance is caused by uncommon extreme deviations. These extreme observations are hence in contrast to frequent modest sized deviations. Once we observe higher kurtosis in our sample of investor expectations, this could be caused by outliers or by extreme deviations around the mean and hence increased uncertainty in the expectations of the future AEX index.  Outliers have been removed in the sample set. Therefore, we can relate to increased uncertainty by investors once kurtosis increases. Henceforth, we observe that the kurtosis increases especially in the periods previously mentioned in the MM spread chapter. Particular peaks arise in survey 11, 26, 33, 36, 43 and 53. All peaks correspond with the stress periods covered in the MM spread part; however, the peak at survey 36 is unexplained. Up to three weeks prior to the 36th survey, no CRA announcements have been made. 
Figure 4. Kurtosis and Skewness E(s(t+1))
[image: ]
Once we look into the skewness of the point expectation E(s(t+1)) as another proxy for investor sentiment, we observe primarily negative skewness. Note that the large negative value of skewness corresponds to a left skewed distribution, indicating that the expectations during this period are more “crash prone” (Wang, 2010). The skewness mainly oscillates between 0 and -1 and only exceeds the -1 threshold in survey 33, 36, 42 and 43. The skewness is a measure of the asymmetry in the distribution. Once there is negative skewness, the left tail of the distribution is more pronounced. We expected a more pronounced left skewness during negative CRA announcements on either the outlook or investment grade. We only observe this in the point forecast expectation E(s(t+1)) for survey 41 – 46, described in detail in the MM spread chapter. Over the whole sample, the lower expectations pull the mean to the left of the tail and hence negative skewness is observed. The left side of the tail becomes more pronounced because negative sentiment becomes dominant. Moreover, in periods of ‘less negative’ announcements by CRAs, the skewness was expected to move back to zero. By the skewness going back to zero, the distribution would become more evenly distributed. However, in the point forecast expectation E(s(t+1)) this is not observed. The skewness stays mainly negative over the whole sample as in figure 4 is displayed. 
Figure 5. Skewness E(min(t+1))
[image: ]

Figure 5 displays the skewness of the minimum expectation of the investors, E(min(t+1)),  on the AEX. We look at this proxy, in order to find out whether the investors especially adjust their minimum forecast at a rating or outlook change. Figure 5 does give a better insight on the anticipation and reaction of investor sentiment on CRA announcements. Towards survey 4 to 6, the skewness becomes sharply negative. Other spikes of negative skewness can be observed around survey 12 – 13 and 33 – 35. Survey 4 – 6 include no CRA announcements, however, this was a very volatile period in which the Greek and Spanish distress became apparent at first hand. Surveys 12 – 13 include the downgrade of Spain by Fitch. Surveys 33 – 35 include the downgrade by Fitch and Moody’s of Portugal, downgrading the sovereign credit rating suddenly from A+ to BBB-.
Positive skewness becomes apparent around survey 39 and 45. Survey 39 is followed by a period in which only Greece is given another negative outlook. Next to this negative outlook change no other sovereigns are downgraded. Survey 45 is followed by a period of three weeks in which no CRA announcements become public (namely survey 43 – 44). Henceforth, once no announcements are made by CRAs the investors become less negative on their sentiment. Positive skewness implies that the market becomes more bullish. Empirically we find that the negative skewness indicates high sentiment. High sentiment implicates that investor’s forecasts have a negative outlook, which means investors believing to move towards a crash. The role of changes in investor opinion is therefore dependent on the state of average investor sentiment. Investors negatively forecasts market skewness in a pessimistic state, whereas the investors positively forecasts market skewness in an optimistic state. These empirical results are in line with the empirical evidence by Wang (2010).


[bookmark: _Toc204880076]Testing proxy of investor sentiment by means of statistical event study 

We have identified the events by intensity and magnitude of CRA activity. Moreover, we have observed the reactions of the investor sentiment proxies, on multiple CRA events. Based on these events, we will perform a statistical test whether there is a significant statistical reaction on the proxy after these CRA announcements.
The MM spread will be tested, as this is our most leading proxy for investor sentiment, as elaborated on earlier. Moreover, this proxy for investor sentiment showed to be a dominant indicator before and after the CRA in our observations also. The MM spread followed the same trend as the dispersion; henceforth we chose to cover the MM spread in this statistical event methodology.
To study the effect of downgrades on the MM spread, we look into the events displayed in Figure 6. We have identified these survey periods, in which CRA announcements have been made, based both intensity and magnitude of CRA announcements as described in the ‘Event’ part. 
Figure 6. Events and corresponding event-window for MM spread
[image: ]
The spread in figure 6 is calculated by comparing the normal MM spread, which is assumed to be the average spread over the survey period (survey 1 to 57), to the MM spread in the specified survey events. This difference is assumed to be the abnormal MM spread due to the event. This abnormal is divided by the standard deviation of the normal state. We could clearly quantify in this way to what extent the MM spread is affected by the CRA announcements in corresponding surveys. 

For the events presented in figure 6 and hence described in previous headings, we have performed the one-way ANOVA tests in order to compare the means of the groups around the survey using the F distribution. Moreover, we have performed the Tukey B and HSD test. This is a post-hoc test, performed after the ANOVA test. The purpose of this test is to determine which groups in the sample differ. ANOVA tells us whether the groups differ significantly, however, the Tukey test gives insight on which groups differs. 

In the appendix (Table 3) the descriptive statistics are presented on the ANOVA and Tukey tests. We observe that the events displayed in figure 6 give significant statistics on a change in the spread between the two groups. The groups that are compared are the surveys before and after the events (in which intensity and magnitude of the CRA announcements increase). We have looked into the statistics and find significant results for the following event windows;

Events 9, 21, 24, 40, 43 and 50 present a significant change in the MM spread between groups, namely before and after the event. We henceforth accept the alternative hypothesis; there is a significant difference between the MM spreads. Once we look into detail per event, we observe that due to the CRA announcements in survey 9 the MM spread is significantly different in survey 11. Moreover, due to the events in survey 21, the MM spreads of survey 20, 21 are significantly different from survey 24. Following, the event taking place in survey 40, the MM spread in survey 43 is significantly different from surveys 39, 40, 41 and 42. We refer for the other results to appendix table 3. Once we evaluate these outputs we conclude that the CRA announcements do affect the sentiment proxy, MM spread, significantly over time for the pre-mentioned events. 

However, once we look at the events 45, 48 and 55 we obtain insignificant results. Hereby, we will accept the null-hypothesis; there is no change in the MM spread. Referencing to appendix table 3, we observe that due to these events the MM spread does not change significantly. 

Moreover we have performed a non-parametric test. This test is a back-test on the ANOVA tests. The results of these non-parametric tests confirm the observations of significance on the MM spread around the events of the ANOVA tests. The distributions of the MM spread across the surveys for the pre-specified event windows are rejected. Henceforth, these are not rejected in the event windows of 45, 48 and 55. 

One side note that must be made for these results is that the homogeneity cannot be guaranteed. The type-1 level errors are not guaranteed. This means that the homogeneity of the different surveys that are compared to each other cannot be guaranteed and hence the significance differences before and after the event are at stake. However, once we look at the data (like we have done in the first part of the results) and look at the economic circumstances, the spread increases and hence the ‘outliers’ may affect the homogeneity of individual survey groups. 

Moreover, we identify that the MM spread lags quite substantially from the event in some cases. We acknowledge this lag, however, belief that ‘the events’ create the volatility in the market that drives this spread to increase to a certain extent. We do acknowledge that other factors, other information, might have an influence on the sentiment of investors. However, we do have a plausible proof that the events, in which the intensity and magnitude of the CRA announcements on the sovereign credit rating increases, have significant impact on the investor sentiment. Future research should be conducted in order to test the lag of investors to CRA announcements. 

We have a plausible prove that the investor sentiment, retrieved from the MM spread as an proxy of the sentiment, changes due to an increase of CRA announcements during a survey; marked as ‘the event’. Though, we are aware that the MM spread is just a derivative, a proxy of the sentiment. This proxy might create an insufficiency due to the fact that the MM spread is compared on a survey basis, which was held twice a month, implicating a timing issue. Further research must be performed on the sentiment of investors by specifically retrieving a sentiment index on a scale of for example 0 to 10 in order to more specifically model this change.

[bookmark: _Toc204880077]Testing investor sentiment proxy by OLS regression on VIX

In table 4 (see appendix) we have tested the VIX of the AEX, on the MM spread as a proxy for investor sentiment by means of an ordinary linear regression. We have chosen to regress this relation on the MM spread as we belief this proxy to be the best indicator of investor sentiment in our data. We have performed this regression by using the VIX as the independent variable, whereas the MM spread is dependent on the VIX. We run this regression in order to proof whether the VIX of the AEX aggravates the sentiment of investors. By enhancing this relation, we make use of a dummy variable. This implicates takes the value 1 in case of a survey was followed by (multiple) downgrades (‘the event’ as identified in the previous headings) and a value of 0 in case when no particular or relatively few downgrades take place. This implicates that we test whether the VIX during these events has additional explaining power on the sentiment of investors. The coefficient is regarded only in the pre-specified events. Moreover, the R-squared, the covariance, is the proportion of variability in the dependent variable, Y, that is explained by the independent variable, X. The X variable in our model is the VIX, and the dependent variable was the MM spread. 

We state that only 7% of the movement in the MM spread is due to the VIX. The time horizons followed by downgrades would intuitively increase the volatility in the market and henceforth aggravate the sentiment of the investor. 

However, only little of the MM spread is explained by the VIX. In table 4, we observe that the coefficients are significant, and hence the VIX and dummy variable have additional explaining power on the MM spread. Both the VIX coefficient and the dummy variable have a significant p-value; therefore, this did not occur by chance (see appendix table 4). The estimated dummy coefficient henceforth measures and indicates the influence of the VIX in the event periods on the MM spread.

The statistics of our results allow us to conclude that the VIX has explaining power on the MM spread. Moreover, the dummy variable coefficient is significant; implicating that the VIX of the surveys followed by downgrades does have significant additional explaining power on the MM spread. A side note must be made that the adjusted R-square is quite low, implicating that the conclusions from this regression are weak.


[bookmark: _Toc204880078]5. Discussion and Conclusions

In our research we have shown a relationship between CRA announcements and the pre-specified proxies for investor sentiment. After increased CRA announcements on the outlook and downgrades of sovereign credit ratings, the proxies tend to increase and hence investor sentiment aggravates. The proxies tend to behave accordingly, both MM spread and cross sectional dispersion display a similar trend after periods of increased and decreased CRA announcements. The other proxies, skewness and kurtosis, show a similar change upon changes in the outlooks.

However, we cannot derive whether the CRAs are the only explaining factor behind this sentiment change. We acknowledge that there are many explaining variables that aggravate investor sentiment, a behavioral phenomena which is difficult to model. 
We do observe that this influence of CRA announcements decreases towards the end of our research period. This can be in line with the criticisms of experts in the market. The economic experts criticize the CRAs to be politically focused. CRAs are believed to take the political stability more heavily into account than the underlying fundamentals.  

We and other studies have reviewed the CRAs impact on the market. Suggestions have been made that CRAs should be liable for the incorrect intent that they publish. Especially in the sovereign cases, improved public disclosures can lead to reducing the importance of the CRAs as gatekeeper. Many government accounts are not clearly specified, hence standardized, which leads to unreliable risk disclosures by CRAs as can be seen in the Greek case. A coherent international movement for a better robust financial system and the generalization of accrual accounting by governments will allow CRAs better perform the risk assessment which is in line with the observations by Veron (2011).  Hence, the impact of these ratings will aggravate the sentiment of the market less and the cycles of volatility in investor sentiment in our research might become less apparent. 

Over time, the political stability of Greece, Italy and Spain have improved and the importance of the EU master plan might have gotten more focus by the market participants. Therefore, the weight given to CRA announcements by the investors might be reduced and hence the investor sentiment might be less driven by these announcements. Due to increased criticism on CRA methodology, the investors might have learned from the misjudgments of the agencies. 

Our event study results show significant changes in the MM spread in comparison to the pre and ex ante CRA activity. These results have been unprecedented in other literature and hence indicate that there is prove of change in the sentiment of investors. Future research should be done on more direct proxies of investor sentiment. We acknowledge that the sentiment is derivative from the surveys, which were held once every two weeks. Once the frequency is improved, the proof of this aggravation in investor sentiment by CRA activity can better be proven.

Moreover, future research should test the anticipation of the investors on the CRA announcements. The dataset we have used to test our hypothesis did not allow us to investigate the anticipation and learning effect of the individual investors. However, we acknowledge that these effects should have credible impact on the sentiment of investors in case of reactions on CRA activity. A study on the constant or decreasing gain of learning by investors should enhance the credibility of our results and hence the aggravation of CRAs on investor sentiment. 



[bookmark: _Toc204880079]Appendix
[image: ]Table 1. Descriptive statistics survey data 1 – 57
 

Table 1.1. Grading scale Fitch, S&P and Moody’s[image: ]
Table 2.1. Survey 6-13 – Unprecedented P(II)GS downgrades
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Table 2.2. Survey 21 – 23. No grade changes – UK positive outlook change
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Table 2.3. Survey 24 – 26. Downgrades Greece, Ireland, Portugal and Spain
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Table 2.4. Survey 41 – 46. Near default Greece, Downgrade Italy, Spain and USA
[image: ]

Table 2.5. Survey 48 – 49. Downgrade Belgium & Portugal, Neg. outlook France & US
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Table 3. ANOVA tests on CRA events
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 Table 4. Linear regression VIX on the MM spread with dummy variable
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Std. Dev. 57 6,9 8,1 10,6 10,2 14,5 8,6 8,1 10,7 83 7,9 10,9 87 8,6 14,1 9,4 8,7 29,8 7,6 7,3 9,5 7,7 7,6 8,6 12,5 11,5 13,2 81 7,3 10,8
Skewness 0,2 1,6 -0,8 -1,0 0,0 -2,0 -0,5 0,1 -0,4 -0,8 -0,3 -1,1 -0,5 0,2 -4,4 -0,8 -0,1 -7,8 -0,4 0,7 -0,2 -0,2 04 -0,5 -4,2 -5,4 -3,1 -0,7 -0,1 -1,1
Kurtosis 0,7 4,0 0,7 1,7 1,4 9,3 0,5 1,9 1,2 0,0 0,8 1,8 1,1 0,4 34,6 0,8 0,6 71,5 0,0 2,5 0,8 1,0 0,8 0,7 29,3 45,3 20,3 1,0 1,0 2,2
Mean 326,5 333,4 315,4 335,7 344,3 321,8 338,8 347,3 326,0 330,5 337,9 318,3 317,4 325,8 305,5 319,3 327,2 304,8 341,3 348,7 328,4 346,2 352,3 335,1 355,4 362,6 342,9 356,8 362,8 345,2
MM mean spread 18,1 22,5 21,3 19,6 20,3 22,4 20,3 17,2 19,8 17,6
Sum 59088,0 60354,0 57079,0 64445,0 66109,0 61787,0 59283,0 60782,0 57058,0 50902,0 52035,0 49012,0 40940,0 42023,0 39410,0 37683,0 38611,0 35962,0 44022,0 44981,0 42363,0 43616,0 44396,0 42227,0 41230,0 42065,0 39773,0 36754,0 37364,0 35551,0
Sum Sq. Dev.| 19295252,0 20133514,0 18011987,0] 21652497,0 22782217,0 19923441,0] 20095465,0 21122516,0 18623422,0] 16835320,0 17591747,0 15616818,0] 13002668,0 13698795,0 12065348,0] 12044271,0 12642931,0 11063812,0f 15030182,0 15691151,0 13923357,0] 15105554,0 15650150,0 14160939,0] 14672276,0 15269165,0 13657059,0] 13121858,0 13559544,0 12282619,0
Observations 181 181 181 192 192 192 175 175 175 154 154 154 129 129 129 118 118 118 129 129 129 126 126 126 116 116 116 103 103 103
Response statistic 72% 72% 72% 77% 77% 77% 70% 70% 70% 62% 62% 62% 52% 52% 52% 47% 47% 47% 52% 52% 52% 50% 50% 50% 46% 46% 46% 41% 41% 41%
11 12 13 14 15 16 17 18 19 20
E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))[ E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))[ E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))[ E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1))
Median 322,0 330,0 302,0 320,0 330,0 305,0 322,0 330,0 305,0 340,0 345,0 327,0 315,0 320,0 300,0 325,0 333,0 315,0 328,0 335,0 315,0 325,0 330,0 310,0 340,0 345,0 328,0 342,0 345,0 330,0
MM median spread 28,0 25,0 25,0 18,0 20,0 18,0 20,0 20,0 17,0 15,0
Maximum 350,0 360,0 345,0 350,0 355,0 345,0 350,0 370,0 330,0 360,0 370,0 345,0 338,0 343,0 324,0 353,0 361,0 345,0 350,0 355,0 340,0 345,0 360,0 335,0 351,0 370,0 345,0 360,0 375,0 347,0
Minimum 280,0 290,0 205,0 285,0 301,0 275,0 275,0 282,0 207,0 310,0 324,0 280,0 280,0 290,0 270,0 290,0 310,0 270,0 300,0 305,0 280,0 280,0 306,0 270,0 315,0 316,0 300,0 310,0 320,0 228,0
Std. Dev. 14,3 12,1 22,7 12,4 10,0 13,9 13,8 12,2 17,9 9,0 8,7 10,5 10,6 10,2 11,2 12,1 9,9 11,9 9,8 8,7 12,1 10,5 9,1 11,9 7,2 8,0 9,5 9,5 8,7 15,1
Skewness -1,0 -0,5 -1,3 -0,7 0,1 -0,2 -1,0 -0,4 -2,4 -0,5 0,3 -1,1 -0,4 -0,1 0,1 -0,1 0,3 -0,2 -0,4 -0,3 -0,8 -1,0 0,1 -0,8 -0,9 -0,1 -0,5 -0,8 0,3 -3,5
Kurtosis 1,3 1,9 3,1 0,6 0,5 0,0 1,5 3,0 10,6 0,3 0,8 3,1 0,3 0,6 -0,1 0,0 0,6 1,4 0,0 0,8 1,1 2,1 0,9 1,4 1,4 1,9 0,4 0,8 1,3 20,4
Mean 320,7 329,3 299,2 318,8 328,3 304,2 319,9 330,8 305,3 337,4 345,3 325,7 312,3 322,0 298,8 324,0 334,0 312,9 326,4 333,8 314,2 322,0 329,7 308,9 338,7 345,6 326,3 340,0 346,2 327,2
MM mean spread 30,1 24,1 25,4 19,6 23,1 21,1 19,5 20,9 19,2 19,1
Sum 27905,0 28649,0 26029,0 25823,0 26593,0 24637,0 25908,0 26794,0 24733,0 29357,0 30037,0 28333,0 21234,0 21893,0 20319,0 28187,0 29054,0 27219,0 27095,0 27702,0 26081,0 33170,0 33964,0 31814,0 28792,0 29374,0 27739,0 29920,0 30467,0 28790,0
Sum Sq. Dev.| 8967947,0 9446627,0 7831739,0] 8244651,0 8738753,0 7509163,01 8302040,0 8875146,0 7577875,0] 9913161,0 10376865,0 9236581,0] 6638180,0 7055487,0 6079839,0] 9144855,0 9711136,0 8528061,0] 8852999,0 9252042,0 8207501,0] 10693204,0 11208002,0 9841036,0] 9757084,0 10156382,0 9059899,0] 10180706,0 10554681,0 9438844,0
Observations 87 87 87 81 81 81 81 81 81 87 87 87 68 68 68 87 87 87 83 83 83 103 103 103 85 85 85 88 88 88
Response statistic 35% 35% 35% 32% 32% 32% 32% 32% 32% 35% 35% 35% 27% 27% 27% 35% 35% 35% 33% 33% 33% 41% 41% 41% 34% 34% 34% 35% 35% 35%
21 22 23 24 25 26 27 28 29 30
E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))[ E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))[ E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))[ E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1))
Median 342,0 348,0 330,0 345,0 350,0 338,0 350,0 355,0 340,0 348,0 352,0 340,0 348,0 352,0 338,0 355,0 358,0 348,0 357,0 362,0 348,0 365,0 369,0 354,0 364,0 368,0 353,5 372,0 375,0 362,0
MM median spread 18,0 12,0 15,0 12,0 14,0 10,0 14,0 15,0 14,5 13,0
Maximum 357,0 369,0 356,0 360,0 370,0 350,0 365,0 370,0 356,0 362,0 370,0 355,0 367,0 380,0 355,0 378,0 387,0 367,0 380,0 390,0 370,0 380,0 385,0 370,0 375,0 380,0 372,0 385,0 390,0 380,0
Minimum 325,0 330,0 310,0 335,0 341,0 228,0 335,0 342,0 320,0 330,0 333,0 320,0 248,0 255,0 230,0 340,0 348,0 328,0 325,0 345,0 310,0 345,0 350,0 325,0 264,0 266,0 258,0 352,0 362,0 330,0
Std. Dev. 7,2 6,9 8,7 53 6,8 14,0 58 5,9 6,8 5,6 5,5 6,1 11,6 11,4 13,0 51 51 6,2 8,5 7,5 10,7 7,0 6,8 8,9 12,5 12,0 13,0 6,1 5,9 8,7
Skewness -0,4 0,4 0,0 0,4 1,0 -5,8 -0,3 0,1 -0,5 -0,7 0,0 -0,8 -5,8 -5,3 -5,1 0,3 1,9 -0,6 -0,4 0,4 -1,0 -0,3 -0,1 -0,7 -4,8 -6,1 -3,9 -0,7 0,2 -0,8
Kurtosis -0,1 0,9 0,4 0,2 0,4 43,5 0,2 -0,2 0,4 2,7 2,0 1,0 48,2 46,4 39,1 4,4 8,0 1,6 1,0 1,1 1,3 0,0 0,3 0,9 34,9 49,4 26,5 0,7 0,5 0,9
Mean 341,6 348,2 329,5 346,7 351,8 335,2 350,4 355,6 340,6 348,1 352,7 339,7 346,6 351,6 335,3 354,4 359,0 346,3 355,1 361,7 345,6 363,4 369,3 353,0 360,0 365,9 351,3 370,8 376,3 360,3
MM mean spread 18,7 16,6 15,0 13,0 16,3 12,6 16,1 16,3 14,6 16,1
Sum 28356,0 28903,0 27350,0 28083,0 28493,0 27151,0 32237,0 32718,0 31334,0 36552,0 37030,0 35670,0 38469,0 39028,0 37217,0 37210,0 37693,0 36365,0 38348,0 39067,0 37325,0 40338,0 40990,0 39185,0 36000,0 36590,0 35132,0 37452,0 38010,0 36387,0
Sum Sq. Dev.| 9691810,0 10068785,0 9018500,0] 9738723,0 10026503,0 9116623,0] 11298939,0 11638632,0 10676098,0] 12727496,0 13062374,0 12121512,0f 13346809,0 13736790,0 12497015,0] 13189186,0 13533817,0 12598463,0| 13624118,0 14137715,0 12911831,0] 14664388,0 15141856,0 13841787,0] 12975438,0 13402456,0 12359214,0] 13891420,0 14308018,0 13116569,0
Observations 83 83 83 81 81 81 92 92 92 105 105 105 111 111 111 105 105 105 108 108 108 111 111 111 100 100 100 101 101 101
Response statistic 33% 33% 33% 32% 32% 32% 37% 37% 37% 42% 42% 42% 44% 44% 44% 42% 42% 42% 43% 43% 43% 44% 44% 44% 40% 40% 40% 40% 40% 40%
31 32 33 34 35 36 37 38 39 40
E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))[ E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))[ E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))[ E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1))
Median 370,0 375,0 360,0 360,0 366,0 350,0 369,0 374,0 358,0 370,0 374,0 360,0 365,0 370,0 355,0 363,0 368,0 352,0 350,0 355,0 340,0 345,0 350,0 332,0 335,0 340,0 325,0 350,0 355,0 339,0
MM median spread 15,0 16,0 16,0 14,0 15,0 16,0 15,0 18,0 15,0 16,0
Maximum 390,0 400,0 375,0 390,0 395,0 380,0 378,0 390,0 369,0 389,0 396,0 375,0 382,0 395,0 371,0 375,0 415,0 366,0 371,0 382,0 359,0 356,0 375,0 351,0 356,0 370,0 336,0 365,0 380,0 358,0
Minimum 345,0 353,0 339,0 340,0 350,0 320,0 342,0 345,0 330,0 348,0 360,0 280,0 346,0 352,0 330,0 324,0 349,0 316,0 333,0 340,0 311,0 325,0 330,0 320,0 320,0 325,0 320,0 344,0 345,0 325,0
Std. Dev. 8,8 7,2 9,2 9,0 7,8 9,9 59 5,8 7,9 7,9 6,2 13,2 6,6 7,6 8,1 83 8,5 8,9 7,4 6,9 8,5 8,0 8,5 7,6 8,9 9,3 5,2 4,8 6,9 7,7
Skewness -0,4 0,1 -0,2 0,1 0,4 -0,5 -1,5 -1,2 -1,0 -0,5 0,6 -2,7 -0,3 0,8 -0,5 -1,7 2,3 -1,3 0,1 0,4 -0,8 -0,4 0,2 01 0,5 0,8 0,5 1,3 1,2 0,2
Kurtosis 0,0 2,1 -0,8 0,6 1,5 1,6 3,8 6,3 0,9 0,5 1,6 13,5 0,9 2,0 0,4 5,2 12,3 3,1 0,0 1,6 1,4 -0,7 0,1 -0,4 -0,6 0,7 -1,1 1,7 2,0 -0,1
Mean 367,2 373,5 357,6 358,8 365,8 349,0 367,5 373,0 356,9 368,4 374,7 357,0 363,2 369,5 353,0 361,0 368,1 350,7 349,7 356,7 340,6 342,4 349,5 332,5 335,3 341,9 325,4 349,6 355,2 339,3
MM mean spread 15,9 16,8 16,1 17,7 16,6 17,4 16,2 17,0 16,5 15,9
Sum 38552,0 39222,0 37551,0 30855,0 31458,0 30012,0 30135,0 30584,0 29265,0 29105,0 29598,0 28201,0 30147,0 30672,0 29296,0 25628,0 26133,0 24900,0 27624,0 28183,0 26906,0 25680,0 26214,0 24940,0 21792,0 22222,0 21152,0 19230,0 19534,0 18661,0
Sum Sq. Dev.| 14162818,0 14656512,0 13438055,0] 11077049,0 11512166,0 10481866,0| 11077423,0 11409798,0 10449509,0] 10727647,0 11092134,0 10080673,0] 10953427,0 11339352,0 10345846,0] 9255426,0 9623899,0 8738080,0] 9663570,0 10057891,0 9169390,0] 8797616,0 9167620,0 8297700,0] 7311082,0 7602742,0 6884906,0] 6724728,0 6940344,0 6334739,0
Observations 105 105 105 86 86 86 82 82 82 79 79 79 83 83 83 71 71 71 79 79 79 75 75 75 65 65 65 55 55 55
Response statistic 42% 42% 42% 34% 34% 34% 33% 33% 33% 32% 32% 32% 33% 33% 33% 28% 28% 28% 32% 32% 32% 30% 30% 30% 26% 26% 26% 22% 22% 22%
41 42 43 44 45 46 47 48 49 50
E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))[ E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))[ E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))[ E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1))
Median 335,0 340,0 320,0 334,0 340,0 320,0 300,5 310,0 280,0 280,0 290,0 265,0 280,0 286,0 265,0 290,0 299,0 270,0 310,0 315,0 290,0 305,0 315,0 290,0 285,0 300,0 270,0 310,0 320,0 286,5
MM median spread 20,0 20,0 30,0 25,0 21,0 29,0 25,0 25,0 30,0 33,5
Maximum 355,0 370,0 345,0 350,0 355,0 340,0 326,0 342,0 320,0 308,0 325,0 305,0 340,0 360,0 320,0 315,0 325,0 294,0 350,0 350,0 345,0 330,0 350,0 315,0 330,0 350,0 312,0 340,0 350,0 330,0
Minimum 290,0 312,0 280,0 295,0 310,0 280,0 240,0 285,0 230,0 240,0 255,0 225,0 260,0 268,0 240,0 250,0 260,0 240,0 268,0 277,0 234,0 270,0 275,0 260,0 245,0 249,0 230,0 260,0 290,0 240,0
Std. Dev. 11,6 10,0 11,6 11,2 9,6 11,3 14,5 12,0 16,2 14,6 15,2 13,8 14,1 16,5 15,5 14,3 12,7 11,7 15,2 11,5 16,1 12,1 11,9 12,5 15,5 15,8 14,5 13,6 13,4 15,4
Skewness -1,0 0,0 -0,8 -1,1 -0,5 -0,9 -1,4 0,3 -0,2 -0,3 -0,1 0,0 2,0 1,7 1,4 -0,4 -0,2 -0,2 -0,5 -0,6 -0,1 -0,5 -0,1 -0,4 0,0 -0,1 0,0 -0,5 0,2 -0,1
Kurtosis 1,8 1,2 1,4 1,5 0,0 1,5 4,0 0,4 0,6 0,2 0,2 1,0 6,2 4,6 3,9 -0,7 0,7 -0,2 0,9 3,2 3,0 0,1 1,8 0,2 -0,1 1,3 0,9 1,9 -0,1 1,1
Mean 332,3 340,2 320,5 331,4 338,8 319,3 300,8 311,2 280,2 279,8 292,3 263,6 279,5 290,4 262,4 285,8 296,8 269,7 306,0 316,2 287,9 303,4 314,3 287,5 286,7 299,1 272,1 310,1 318,9 286,6
MM mean spread 19,7 19,5 31,0 28,7 28,0 27,1 28,3 26,8 27,0 32,3
Sum 25588,0 26193,0 24676,0 20216,0 20664,0 19476,0 19856,0 20539,0 18494,0 15670,0 16367,0 14762,0 16491,0 17135,0 15484,0 19436,0 20183,0 18342,0 19887,0 20552,0 18714,0 21844,0 22632,0 20700,0 23225,0 24227,0 22037,0 25425,0 26150,0 23499,0
Sum Sq. Dev.| 8513470,0 8917617,0 7918136,08 6707256,0 7005534,0 6225866,0] 5987224,0 6400963,0 5199214,01 4396496,0 4796173,0 3901912,0] 4620971,0 4992259,0 4077576,0] 5569020,0 6001219,0 4956648,0] 6099341,0 6506650,0 5404566,0] 6637570,0 7124068,0 5962336,0] 6678517,0 7266149,0 6012209,0] 7898229,0 8353898,0 6753377,0
Observations 77 77 77 61 61 61 66 66 66 56 56 56 59 59 59 68 68 68 65 65 65 72 72 72 81 81 81 82 82 82
Response statistic 31% 31% 31% 24% 24% 24% 26% 26% 26% 22% 22% 22% 24% 24% 24% 27% 27% 27% 26% 26% 26% 29% 29% 29% 32% 32% 32% 33% 33% 33%
51 52 53 54 55 56 57
E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1)) E(s(t+1))| E(max(t+1))| E(min(t+1))
Median 315,0 320,0 297,0 312,0 318,0 300,0 322,0 329,0 310,0 320,0 328,0 310,0 328,0 332,0 319,0 330,0 335,0 319,0 330,0 335,0 320,0
MM median spread 23,0 18,0 19,0 18,0 13,0 16,0 15,0
Maximum 330,0 342,0 320,0 350,0 350,0 316,0 340,0 350,0 325,0 350,0 360,0 325,0 340,0 350,0 330,0 341,0 350,0 333,0 340,0 350,0 334,0
Minimum 285,0 300,0 270,0 283,0 298,0 270,0 290,0 295,0 280,0 305,0 312,0 280,0 296,0 310,0 286,0 305,0 318,0 295,0 310,0 320,0 296,0
Std. Dev. 9,6 7,5 10,7 10,8 8,2 11,7 8,3 7,0 8,9 8,6 8,5 9,9 7,7 6,1 8,0 7,0 5,9 8,3 7,1 5,3 7,6
Skewness -0,8 -0,2 -0,2 0,0 0,6 -0,7 -1,2 -0,7 -0,7 0,5 0,8 -0,8 -1,1 -0,5 -1,1 -0,9 0,2 -0,6 -0,8 0,0 -0,7
Kurtosis 0,0 0,6 -0,3 2,1 3,2 -0,2 2,9 7,3 0,3 0,9 2,1 04 1,9 2,3 1,8 1,2 0,5 0,5 0,2 0,9 0,5
Mean 311,9 319,8 297,4 309,1 317,1 296,4 320,7 328,3 308,6 320,3 328,2 309,4 325,4 332,3 316,3 328,3 335,2 317,5 327,8 334,6 318,9
MM mean spread 22,4 20,7 19,7 18,8 16,0 17,7 15,6
Sum 27757,0 28461,0 26466,0 24110,0 24733,0 23120,0 24373,0 24953,0 23455,0 22741,0 23301,0 21966,0 25703,0 26252,0 24985,0 23969,0 24468,0 23177,0 25244,0 25762,0 24557,0
Sum Sq. Dev.| 8664849,0 9106381,0 7880268,0] 7461406,0 7847791,0 6863500,0{ 7821575,0 8196447,0 7244527,01 7288973,0 7652019,0 6802762,0] 8367253,0 8726584,0 7906911,0§ 7873537,0 8203664,0 7363449,0] 8279930,0 8621336,0 7836195,0
Observations 89 89 89 78 78 78 76 76 76 71 71 71 79 79 79 73 73 73 77 77 77










E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1))

	Median

327,0 331,0 317,0 339,0 345,0 323,5 340,0 348,0 328,0 332,0 339,0 320,0 319,0 325,0 306,0 321,0 327,0 310,0 342,0 349,0 330,0 347,0 352,0 335,0 359,5 365,0 345,0 358,0 363,0 345,0

MM	median	spread

	Maximum

346,0 368,0 337,0 357,0 375,0 347,0 367,0 380,0 365,0 345,0 360,0 339,0 340,0 350,0 330,0 340,0 350,0 331,0 361,0 380,0 357,0 370,0 375,0 356,0 375,0 381,0 370,0 380,0 385,0 365,0

	Minimum

313,0 320,0 290,0 290,0 310,0 228,0 315,0 320,0 290,0 310,0 315,0 280,0 287,0 300,0 190,0 290,0 300,0 22,0 320,0 330,0 294,0 325,0 332,0 305,0 260,0 265,0 250,0 335,0 340,0 300,0

	Std.	Dev.

5,7 6,9 8,1 10,6 10,2 14,5 8,6 8,1 10,7 8,3 7,9 10,9 8,7 8,6 14,1 9,4 8,7 29,8 7,6 7,3 9,5 7,7 7,6 8,6 12,5 11,5 13,2 8,1 7,3 10,8

	Skewness

0,2 1,6 -0,8 -1,0 0,0 -2,0 -0,5 0,1 -0,4 -0,8 -0,3 -1,1 -0,5 0,2 -4,4 -0,8 -0,1 -7,8 -0,4 0,7 -0,2 -0,2 0,4 -0,5 -4,2 -5,4 -3,1 -0,7 -0,1 -1,1

			Kurtosis		

0,7 4,0 0,7 1,7 1,4 9,3 0,5 1,9 1,2 0,0 0,8 1,8 1,1 0,4 34,6 0,8 0,6 71,5 0,0 2,5 0,8 1,0 0,8 0,7 29,3 45,3 20,3 1,0 1,0 2,2

Mean

326,5 333,4 315,4 335,7 344,3 321,8 338,8 347,3 326,0 330,5 337,9 318,3 317,4 325,8 305,5 319,3 327,2 304,8 341,3 348,7 328,4 346,2 352,3 335,1 355,4 362,6 342,9 356,8 362,8 345,2

MM	mean	spread

	Sum

59088,0 60354,0 57079,0 64445,0 66109,0 61787,0 59283,0 60782,0 57058,0 50902,0 52035,0 49012,0 40940,0 42023,0 39410,0 37683,0 38611,0 35962,0 44022,0 44981,0 42363,0 43616,0 44396,0 42227,0 41230,0 42065,0 39773,0 36754,0 37364,0 35551,0

	Sum	Sq.	Dev.

19295252,0 20133514,0 18011987,0 21652497,0 22782217,0 19923441,020095465,021122516,0 18623422,0 16835320,017591747,0 15616818,0 13002668,013698795,012065348,0 12044271,012642931,011063812,0 15030182,0 15691151,013923357,015105554,0 15650150,0 14160939,014672276,0 15269165,0 13657059,013121858,0 13559544,0 12282619,0

	Observations

													181	 													181	 													181	 192 													 192 													 192 													 175 													 175 													 175 													 154 													 154 													 154 													 129 													 129 													 129 													 118 													 118 													 118 													 129 													 129 													 129 													 126 													 126 													 126 													 116 													 116 													 116 													 103 													 103 													 103 													

Response	statistic

72% 72% 72% 77% 77% 77% 70% 70% 70% 62% 62% 62% 52% 52% 52% 47% 47% 47% 52% 52% 52% 50% 50% 50% 46% 46% 46% 41% 41% 41%

E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1))

	Median

322,0 330,0 302,0 320,0 330,0 305,0 322,0 330,0 305,0 340,0 345,0 327,0 315,0 320,0 300,0 325,0 333,0 315,0 328,0 335,0 315,0 325,0 330,0 310,0 340,0 345,0 328,0 342,0 345,0 330,0

MM	median	spread

	Maximum

350,0 360,0 345,0 350,0 355,0 345,0 350,0 370,0 330,0 360,0 370,0 345,0 338,0 343,0 324,0 353,0 361,0 345,0 350,0 355,0 340,0 345,0 360,0 335,0 351,0 370,0 345,0 360,0 375,0 347,0

	Minimum

280,0 290,0 205,0 285,0 301,0 275,0 275,0 282,0 207,0 310,0 324,0 280,0 280,0 290,0 270,0 290,0 310,0 270,0 300,0 305,0 280,0 280,0 306,0 270,0 315,0 316,0 300,0 310,0 320,0 228,0

	Std.	Dev.

14,3 12,1 22,7 12,4 10,0 13,9 13,8 12,2 17,9 9,0 8,7 10,5 10,6 10,2 11,2 12,1 9,9 11,9 9,8 8,7 12,1 10,5 9,1 11,9 7,2 8,0 9,5 9,5 8,7 15,1

	Skewness

-1,0 -0,5 -1,3 -0,7 0,1 -0,2 -1,0 -0,4 -2,4 -0,5 0,3 -1,1 -0,4 -0,1 0,1 -0,1 0,3 -0,2 -0,4 -0,3 -0,8 -1,0 0,1 -0,8 -0,9 -0,1 -0,5 -0,8 0,3 -3,5

			Kurtosis		

1,3 1,9 3,1 0,6 0,5 0,0 1,5 3,0 10,6 0,3 0,8 3,1 0,3 0,6 -0,1 0,0 0,6 1,4 0,0 0,8 1,1 2,1 0,9 1,4 1,4 1,9 0,4 0,8 1,3 20,4

Mean

320,7 329,3 299,2 318,8 328,3 304,2 319,9 330,8 305,3 337,4 345,3 325,7 312,3 322,0 298,8 324,0 334,0 312,9 326,4 333,8 314,2 322,0 329,7 308,9 338,7 345,6 326,3 340,0 346,2 327,2

MM	mean	spread

	Sum

27905,0 28649,0 26029,0 25823,0 26593,0 24637,0 25908,0 26794,0 24733,0 29357,0 30037,0 28333,0 21234,0 21893,0 20319,0 28187,0 29054,0 27219,0 27095,0 27702,0 26081,0 33170,0 33964,0 31814,0 28792,0 29374,0 27739,0 29920,0 30467,0 28790,0

	Sum	Sq.	Dev.

8967947,0 9446627,0 7831739,0 8244651,0 8738753,0 7509163,0 8302040,0 8875146,0 7577875,0 9913161,010376865,0 9236581,0 6638180,0 7055487,0 6079839,0 9144855,0 9711136,0 8528061,0 8852999,0 9252042,0 8207501,010693204,0 11208002,0 9841036,0 9757084,0 10156382,0 9059899,010180706,0 10554681,0 9438844,0

	Observations

															87	 															87	 															87	 81 															 81 															 81 															 81 															 81 															 81 															 87 															 87 															 87 															 68 															 68 															 68 															 87 															 87 															 87 															 83 															 83 															 83 															 103 													 103 													 103 													 85 															 85 															 85 															 88 															 88 															 88 															

Response	statistic

35% 35% 35% 32% 32% 32% 32% 32% 32% 35% 35% 35% 27% 27% 27% 35% 35% 35% 33% 33% 33% 41% 41% 41% 34% 34% 34% 35% 35% 35%

E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1))

	Median

342,0 348,0 330,0 345,0 350,0 338,0 350,0 355,0 340,0 348,0 352,0 340,0 348,0 352,0 338,0 355,0 358,0 348,0 357,0 362,0 348,0 365,0 369,0 354,0 364,0 368,0 353,5 372,0 375,0 362,0

MM	median	spread

	Maximum

357,0 369,0 356,0 360,0 370,0 350,0 365,0 370,0 356,0 362,0 370,0 355,0 367,0 380,0 355,0 378,0 387,0 367,0 380,0 390,0 370,0 380,0 385,0 370,0 375,0 380,0 372,0 385,0 390,0 380,0

	Minimum

325,0 330,0 310,0 335,0 341,0 228,0 335,0 342,0 320,0 330,0 333,0 320,0 248,0 255,0 230,0 340,0 348,0 328,0 325,0 345,0 310,0 345,0 350,0 325,0 264,0 266,0 258,0 352,0 362,0 330,0

	Std.	Dev.

7,2 6,9 8,7 5,3 6,8 14,0 5,8 5,9 6,8 5,6 5,5 6,1 11,6 11,4 13,0 5,1 5,1 6,2 8,5 7,5 10,7 7,0 6,8 8,9 12,5 12,0 13,0 6,1 5,9 8,7

	Skewness

-0,4 0,4 0,0 0,4 1,0 -5,8 -0,3 0,1 -0,5 -0,7 0,0 -0,8 -5,8 -5,3 -5,1 0,3 1,9 -0,6 -0,4 0,4 -1,0 -0,3 -0,1 -0,7 -4,8 -6,1 -3,9 -0,7 0,2 -0,8

			Kurtosis		

-0,1 0,9 0,4 0,2 0,4 43,5 0,2 -0,2 0,4 2,7 2,0 1,0 48,2 46,4 39,1 4,4 8,0 1,6 1,0 1,1 1,3 0,0 0,3 0,9 34,9 49,4 26,5 0,7 0,5 0,9

Mean

341,6 348,2 329,5 346,7 351,8 335,2 350,4 355,6 340,6 348,1 352,7 339,7 346,6 351,6 335,3 354,4 359,0 346,3 355,1 361,7 345,6 363,4 369,3 353,0 360,0 365,9 351,3 370,8 376,3 360,3

MM	mean	spread

	Sum

28356,0 28903,0 27350,0 28083,0 28493,0 27151,0 32237,0 32718,0 31334,0 36552,0 37030,0 35670,0 38469,0 39028,0 37217,0 37210,0 37693,0 36365,0 38348,0 39067,0 37325,0 40338,0 40990,0 39185,0 36000,0 36590,0 35132,0 37452,0 38010,0 36387,0

	Sum	Sq.	Dev.

9691810,0 10068785,0 9018500,0 9738723,0 10026503,0 9116623,0 11298939,011638632,0 10676098,0 12727496,013062374,0 12121512,0 13346809,013736790,012497015,0 13189186,013533817,012598463,0 13624118,0 14137715,012911831,014664388,0 15141856,0 13841787,012975438,0 13402456,0 12359214,013891420,0 14308018,0 13116569,0

	Observations

															83	 															83	 															83	 81 															 81 															 81 															 92 															 92 															 92 															 105 													 105 													 105 													 111 													 111 													 111 													 105 													 105 													 105 													 108 													 108 													 108 													 111 													 111 													 111 													 100 													 100 													 100 													 101 													 101 													 101 													

Response	statistic

33% 33% 33% 32% 32% 32% 37% 37% 37% 42% 42% 42% 44% 44% 44% 42% 42% 42% 43% 43% 43% 44% 44% 44% 40% 40% 40% 40% 40% 40%

E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1))

	Median

370,0 375,0 360,0 360,0 366,0 350,0 369,0 374,0 358,0 370,0 374,0 360,0 365,0 370,0 355,0 363,0 368,0 352,0 350,0 355,0 340,0 345,0 350,0 332,0 335,0 340,0 325,0 350,0 355,0 339,0

MM	median	spread

	Maximum

390,0 400,0 375,0 390,0 395,0 380,0 378,0 390,0 369,0 389,0 396,0 375,0 382,0 395,0 371,0 375,0 415,0 366,0 371,0 382,0 359,0 356,0 375,0 351,0 356,0 370,0 336,0 365,0 380,0 358,0

	Minimum

345,0 353,0 339,0 340,0 350,0 320,0 342,0 345,0 330,0 348,0 360,0 280,0 346,0 352,0 330,0 324,0 349,0 316,0 333,0 340,0 311,0 325,0 330,0 320,0 320,0 325,0 320,0 344,0 345,0 325,0

	Std.	Dev.

8,8 7,2 9,2 9,0 7,8 9,9 5,9 5,8 7,9 7,9 6,2 13,2 6,6 7,6 8,1 8,3 8,5 8,9 7,4 6,9 8,5 8,0 8,5 7,6 8,9 9,3 5,2 4,8 6,9 7,7

	Skewness

-0,4 0,1 -0,2 0,1 0,4 -0,5 -1,5 -1,2 -1,0 -0,5 0,6 -2,7 -0,3 0,8 -0,5 -1,7 2,3 -1,3 0,1 0,4 -0,8 -0,4 0,2 0,1 0,5 0,8 0,5 1,3 1,2 0,2

			Kurtosis		

0,0 2,1 -0,8 0,6 1,5 1,6 3,8 6,3 0,9 0,5 1,6 13,5 0,9 2,0 0,4 5,2 12,3 3,1 0,0 1,6 1,4 -0,7 0,1 -0,4 -0,6 0,7 -1,1 1,7 2,0 -0,1

Mean

367,2 373,5 357,6 358,8 365,8 349,0 367,5 373,0 356,9 368,4 374,7 357,0 363,2 369,5 353,0 361,0 368,1 350,7 349,7 356,7 340,6 342,4 349,5 332,5 335,3 341,9 325,4 349,6 355,2 339,3

MM	mean	spread

	Sum

38552,0 39222,0 37551,0 30855,0 31458,0 30012,0 30135,0 30584,0 29265,0 29105,0 29598,0 28201,0 30147,0 30672,0 29296,0 25628,0 26133,0 24900,0 27624,0 28183,0 26906,0 25680,0 26214,0 24940,0 21792,0 22222,0 21152,0 19230,0 19534,0 18661,0

	Sum	Sq.	Dev.

14162818,0 14656512,0 13438055,0 11077049,0 11512166,0 10481866,011077423,011409798,0 10449509,0 10727647,011092134,0 10080673,0 10953427,011339352,010345846,0 9255426,0 9623899,0 8738080,0 9663570,0 10057891,0 9169390,0 8797616,0 9167620,0 8297700,0 7311082,0 7602742,0 6884906,0 6724728,0 6940344,0 6334739,0

	Observations

													105	 													105	 													105	 86 															 86 															 86 															 82 															 82 															 82 															 79 															 79 															 79 															 83 															 83 															 83 															 71 															 71 															 71 															 79 															 79 															 79 															 75 															 75 															 75 															 65 															 65 															 65 															 55 															 55 															 55 															

Response	statistic

42% 42% 42% 34% 34% 34% 33% 33% 33% 32% 32% 32% 33% 33% 33% 28% 28% 28% 32% 32% 32% 30% 30% 30% 26% 26% 26% 22% 22% 22%

E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1))

	Median

335,0 340,0 320,0 334,0 340,0 320,0 300,5 310,0 280,0 280,0 290,0 265,0 280,0 286,0 265,0 290,0 299,0 270,0 310,0 315,0 290,0 305,0 315,0 290,0 285,0 300,0 270,0 310,0 320,0 286,5

MM	median	spread

	Maximum

355,0 370,0 345,0 350,0 355,0 340,0 326,0 342,0 320,0 308,0 325,0 305,0 340,0 360,0 320,0 315,0 325,0 294,0 350,0 350,0 345,0 330,0 350,0 315,0 330,0 350,0 312,0 340,0 350,0 330,0

	Minimum

290,0 312,0 280,0 295,0 310,0 280,0 240,0 285,0 230,0 240,0 255,0 225,0 260,0 268,0 240,0 250,0 260,0 240,0 268,0 277,0 234,0 270,0 275,0 260,0 245,0 249,0 230,0 260,0 290,0 240,0

	Std.	Dev.

11,6 10,0 11,6 11,2 9,6 11,3 14,5 12,0 16,2 14,6 15,2 13,8 14,1 16,5 15,5 14,3 12,7 11,7 15,2 11,5 16,1 12,1 11,9 12,5 15,5 15,8 14,5 13,6 13,4 15,4

	Skewness

-1,0 0,0 -0,8 -1,1 -0,5 -0,9 -1,4 0,3 -0,2 -0,3 -0,1 0,0 2,0 1,7 1,4 -0,4 -0,2 -0,2 -0,5 -0,6 -0,1 -0,5 -0,1 -0,4 0,0 -0,1 0,0 -0,5 0,2 -0,1

			Kurtosis		

1,8 1,2 1,4 1,5 0,0 1,5 4,0 0,4 0,6 0,2 0,2 1,0 6,2 4,6 3,9 -0,7 0,7 -0,2 0,9 3,2 3,0 0,1 1,8 0,2 -0,1 1,3 0,9 1,9 -0,1 1,1

Mean

332,3 340,2 320,5 331,4 338,8 319,3 300,8 311,2 280,2 279,8 292,3 263,6 279,5 290,4 262,4 285,8 296,8 269,7 306,0 316,2 287,9 303,4 314,3 287,5 286,7 299,1 272,1 310,1 318,9 286,6

MM	mean	spread

	Sum

25588,0 26193,0 24676,0 20216,0 20664,0 19476,0 19856,0 20539,0 18494,0 15670,0 16367,0 14762,0 16491,0 17135,0 15484,0 19436,0 20183,0 18342,0 19887,0 20552,0 18714,0 21844,0 22632,0 20700,0 23225,0 24227,0 22037,0 25425,0 26150,0 23499,0

	Sum	Sq.	Dev.

8513470,0 8917617,0 7918136,0 6707256,0 7005534,0 6225866,0 5987224,0 6400963,0 5199214,0 4396496,0 4796173,0 3901912,0 4620971,0 4992259,0 4077576,0 5569020,0 6001219,0 4956648,0 6099341,0 6506650,0 5404566,0 6637570,0 7124068,0 5962336,0 6678517,0 7266149,0 6012209,0 7898229,0 8353898,0 6753377,0

	Observations

															77	 															77	 															77	 61 															 61 															 61 															 66 															 66 															 66 															 56 															 56 															 56 															 59 															 59 															 59 															 68 															 68 															 68 															 65 															 65 															 65 															 72 															 72 															 72 															 81 															 81 															 81 															 82 															 82 															 82 															

Response	statistic

31% 31% 31% 24% 24% 24% 26% 26% 26% 22% 22% 22% 24% 24% 24% 27% 27% 27% 26% 26% 26% 29% 29% 29% 32% 32% 32% 33% 33% 33%

E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1)) E(s(t+1)) E(max(t+1)) E(min(t+1))

	Median

315,0 320,0 297,0 312,0 318,0 300,0 322,0 329,0 310,0 320,0 328,0 310,0 328,0 332,0 319,0 330,0 335,0 319,0 330,0 335,0 320,0

MM	median	spread

	Maximum

330,0 342,0 320,0 350,0 350,0 316,0 340,0 350,0 325,0 350,0 360,0 325,0 340,0 350,0 330,0 341,0 350,0 333,0 340,0 350,0 334,0

	Minimum

285,0 300,0 270,0 283,0 298,0 270,0 290,0 295,0 280,0 305,0 312,0 280,0 296,0 310,0 286,0 305,0 318,0 295,0 310,0 320,0 296,0

	Std.	Dev.

9,6 7,5 10,7 10,8 8,2 11,7 8,3 7,0 8,9 8,6 8,5 9,9 7,7 6,1 8,0 7,0 5,9 8,3 7,1 5,3 7,6

	Skewness

-0,8 -0,2 -0,2 0,0 0,6 -0,7 -1,2 -0,7 -0,7 0,5 0,8 -0,8 -1,1 -0,5 -1,1 -0,9 0,2 -0,6 -0,8 0,0 -0,7

			Kurtosis		

0,0 0,6 -0,3 2,1 3,2 -0,2 2,9 7,3 0,3 0,9 2,1 0,4 1,9 2,3 1,8 1,2 0,5 0,5 0,2 0,9 0,5

Mean

311,9 319,8 297,4 309,1 317,1 296,4 320,7 328,3 308,6 320,3 328,2 309,4 325,4 332,3 316,3 328,3 335,2 317,5 327,8 334,6 318,9

MM	mean	spread

	Sum

27757,0 28461,0 26466,0 24110,0 24733,0 23120,0 24373,0 24953,0 23455,0 22741,0 23301,0 21966,0 25703,0 26252,0 24985,0 23969,0 24468,0 23177,0 25244,0 25762,0 24557,0

	Sum	Sq.	Dev.

8664849,0 9106381,0 7880268,0 7461406,0 7847791,0 6863500,0 7821575,0 8196447,0 7244527,0 7288973,0 7652019,0 6802762,0 8367253,0 8726584,0 7906911,0 7873537,0 8203664,0 7363449,0 8279930,0 8621336,0 7836195,0

	Observations

															89	 															89	 															89	 78 															 78 															 78 															 76 															 76 															 76 															 71 															 71 															 71 															 79 															 79 															 79 															 73 															 73 															 73 															 77 															 77 															 77 															

Response	statistic

36% 36% 36% 31% 31% 31% 30% 30% 30% 28% 28% 28% 32% 32% 32% 29% 29% 29% 31% 31% 31%

27,0 32,3

22,4 20,7 19,7 18,8 16,0 17,7 15,6

16,5 15,9

19,7 19,5 31,0 28,7 28,0 27,1 28,3 26,8

14,6 16,1

15,9 16,8 16,1 17,7 16,6 17,4 16,2 17,0

19,2 19,1

18,7 16,6 15,0 13,0 16,3 12,6 16,1 16,3

30,1 24,1 25,4 19,6 23,1 21,1

48 49 50

51 52 53 54 55 56 57

38 39 40

41 42 43 44 45 46 47

28 29 30

31 32 33 34 35 36 37

18 19 20

21 22 23 24 25 26 27

11 12 13 14 15 16 17

14,0

18,1

21,5 20,0 19,0 19,0

22,5 21,3 19,6 20,3

17,0 19,0 17,0 20,0 18,0

22,4 20,3 17,2 19,8 17,6

28,0 25,0 25,0 18,0 20,0 18,0 20,0 20,0 17,0 15,0

18,0 12,0 15,0 12,0 14,0 10,0 14,0 15,0 14,5 13,0

15,0 16,0 16,0 14,0 15,0 16,0 15,0 18,0 15,0 16,0

20,0 20,0 30,0 25,0 21,0 29,0 25,0 25,0 30,0 33,5

23,0 18,0 19,0 18,0 13,0 16,0

7 8 9 10

15,0

19,5 20,9

1 2 3 4 5 6
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Fitch, S&P and Moody's rating systems

Characterization of debt and issuer Rating Linear transformation
Fitch S&P Moody's
Highest quality Investment grade AAA AAA Aaa 17
High quality AA+ AA+ Aa1 16
AA AA Aa2 15
AA- AA- Aa3 14
Strong payment capacity A+ A+ A1 13
A A A2 12
A- A- A3 11
Likely to fulfil obligations, Speculative grade BBB+ BBB+ Baa1 10
ongoing uncertainty BBB BBB Baa2 9
BBB- BBB- Baa3 8
High credit risk BB+ BB+ Ba1 7
BB BB Ba2 6
BB- BB- Ba3 5
High credit risk B+ B+ B1 4
B B B2 3
B- B- B3 2
Very high credit risk CCC+ CCC+ Caal 1
CcCC CcCC Caa2
CCcC- CCcC- Caa3
Near default with possible recovery CcC CC Ca
C C
Default DDD SD C
DD D










Fitch, S&P and Moody's rating systems

Characterization of debt and issuer Rating Linear transformation

Fitch S&P Moody's

Highest quality Investment grade AAA AAA Aaa 17

High quality AA+ AA+ Aa1 16

AA AA Aa2 15

AA- AA- Aa3 14

Strong payment capacity A+ A+ A1 13

A A A2 12

A- A- A3 11

Likely to fulfil obligations, Speculative grade BBB+ BBB+ Baa1 10

ongoing uncertainty BBB BBB Baa2 9

BBB- BBB- Baa3 8

High credit risk BB+ BB+ Ba1 7

BB BB Ba2 6

BB- BB- Ba3 5

High credit risk B+ B+ B1 4

B B B2 3

B- B- B3 2

Very high credit risk CCC+ CCC+ Caa1 1

CCC CCC Caa2

CCC- CCC- Caa3

Near default with possible recovery CC CC Ca

C C

Default DDD SD C

DD D

D
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Event in 9: Survey 8 - 11

Maximum - Minimum spread

ANOVA Test

Homogeneous Subsets Tests

Maximum - Minimum spread

Sum of

df Mean Square | F - Statistic Significance
Squares
Between 10304,21 3 3434,737 18,054 0,000
Groups
Within Groups 81237,149 427 190,251
Total 91541,36 430

Surveys around event JObservations Subset for alpha = 0.05
1 2
8 126 17,2143
10 102 17,6275
Tukey HSD?® 9 116 19,7586
11 87 30,1149
Sig. 0,537 1
8 126 17,2143
Tukey B** 10 102 17,6275
9 116 19,7586
11 87 30,1149

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 105,665.

b. The group sizes are unequal. The harmonic mean of the group
sizes is used. Type | error levels are not guaranteed.










Event	in	9:	Survey	8	-	11

Sum of 

Squares

df Mean Square F - Statistic Significance Observations

Between 

Groups

10304,21 3 3434,737 18,054 0,000 1 2

Within Groups 81237,149 427 190,251 8 126 17,2143

Total 91541,36 430 10 102 17,6275

9 116 19,7586

11 87 30,1149

Sig. 0,537 1

8 126 17,2143

10 102 17,6275

9 116 19,7586

11 87 30,1149

Maximum - Minimum spread

Tukey HSD

a,b

Tukey Ba,b

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 105,665.

b. The group sizes are unequal. The harmonic mean of the group 

sizes is used. Type I error levels are not guaranteed.

ANOVA Test

Maximum - Minimum spread

Subset for alpha = 0.05

Homogeneous Subsets Tests

Surveys around event
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Event in 21: Survey 20 - 24

Homogeneous Subsets Tests

Maximum - Minimum spread

ANOVA Test
Maximum - Minimum spread
Sum of df Mean Square | F - Statistic Significance
Squares
Between 2478,953 4 619,738 4,789 0,001
Groups
Within Groups 57458,241 444 129,41
Total 59937,194 448

Surveys around event JObservations Subset for alpha = 0.05
1 2
24 105 12,9524
23 92 15,0435 15,0435
Tukey HSD** 22 81 16,5679 16,5679
21 83 18,7108
20 88 19,0568
0,213 0,13
24 105 12,9524
23 92 15,0435 15,0435
Tukey B*® 22 81 16,5679 16,5679
21 83 18,7108
20 88 19,0568

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 89,046.

b. The group sizes are unequal. The harmonic mean of the group
sizes is used. Type | error levels are not guaranteed.










Event	in	21:	Survey	20	-	24

Sum of 

Squares

df Mean Square F - Statistic Significance Observations

Between 

Groups

2478,953 4 619,738 4,789 0,001 1 2

Within Groups 57458,241 444 129,41 24 105 12,9524

Total 59937,194 448 23 92 15,0435 15,0435

22 81 16,5679 16,5679

21 83 18,7108

20 88 19,0568

Sig. 0,213 0,13

24 105 12,9524

23 92 15,0435 15,0435

22 81 16,5679 16,5679

21 83 18,7108

20 88 19,0568

Homogeneous Subsets Tests

Surveys around event

Tukey B

a,b

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 89,046.

b. The group sizes are unequal. The harmonic mean of the group 

sizes is used. Type I error levels are not guaranteed.

Subset for alpha = 0.05

Tukey HSD

a,b

ANOVA Test

Maximum - Minimum spread Maximum - Minimum spread
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Event in 24: Survey 23 - 25

Maximum - Minimum spread

Homogeneous Subsets Tests

ANOVA Test
Maximum - Minimum spread
Sum of df Mean Square | F - Statistic Significance
Squares
Between 588,78 2 294,39 4,661 0,01
Groups
Within Groups 19263,957 305 63,161
Total 19852,737 307

Surveys around event JObservations Subset for alpha = 0.05
1 2
24 105 12,9524
23 92 15,0435 15,0435
Tukey HSD*” 25 111 16,2252
Sig. 0,146 0,538
24 105 12,9524
Tukey B** 23 92 15,0435 15,0435
25 111 16,2252

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 102,033.

b. The group sizes are unequal. The harmonic mean of the group
sizes is used. Type | error levels are not guaranteed.










Event	in	24:	Survey	23	-	25

Sum of 

Squares

df Mean Square F - Statistic Significance Observations

Between 

Groups

588,78 2 294,39 4,661 0,01 1 2

Within Groups 19263,957 305 63,161 24 105 12,9524

Total 19852,737 307 23 92 15,0435 15,0435

25 111 16,2252

Sig. 0,146 0,538

24 105 12,9524

23 92 15,0435 15,0435

25 111 16,2252

Homogeneous Subsets Tests

Surveys around event

Tukey HSD

a,b

Tukey B

a,b

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 102,033.

b. The group sizes are unequal. The harmonic mean of the group 

sizes is used. Type I error levels are not guaranteed.

ANOVA Test

Maximum - Minimum spread Maximum - Minimum spread

Subset for alpha = 0.05
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Event in 40: Survey 39 - 43

Homogeneous Subsets Tests

Maximum - Minimum spread

ANOVA Test
Maximum - Minimum spread
Sum of df Mean Square | F - Statistic Significance
Squares
Between 9598,381 4 2399,595 14,576 0,000
Groups
Within Groups 52514,591 319 164,623
Total 62112,972 323

Surveys around event JObservations Subset for alpha = 0.05
1 2
40 55 15,8727
39 65 16,4615
42 61 19,4754
Tukey HSD?®
41 77 19,7013
43 66 30,9848
Sig. 0,443 1
40 55 15,8727
39 65 16,4615
Tukey B*® 42 61 19,4754
41 77 19,7013
43 66 30,9848

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 64,022.

b. The group sizes are unequal. The harmonic mean of the group
sizes is used. Type | error levels are not guaranteed.










Event	in	40:	Survey	39	-	43

Sum of 

Squares

df Mean Square F - Statistic Significance Observations

Between 

Groups

9598,381 4 2399,595 14,576 0,000 1 2

Within Groups 52514,591 319 164,623 40 55 15,8727

Total 62112,972 323 39 65 16,4615

42 61 19,4754

41 77 19,7013

43 66 30,9848

Sig. 0,443 1

40 55 15,8727

39 65 16,4615

42 61 19,4754

41 77 19,7013

43 66 30,9848

Homogeneous Subsets Tests

Surveys around event

Tukey HSD

a,b

Tukey B

a,b

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 64,022.

b. The group sizes are unequal. The harmonic mean of the group 

sizes is used. Type I error levels are not guaranteed.

ANOVA Test

Maximum - Minimum spread Maximum - Minimum spread

Subset for alpha = 0.05
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Event in 43: Survey 42 - 45

ANOVA Test Homogeneous Subsets Tests
Maximum - Minimum spread Maximum - Minimum spread
Sztr;]rg]; df Mean Square | F - Statistic Significance Surveys around event JObservations Subset for alpha = 0.05
gf;";’szn 4704,898 3 1568,299 6,769 0,000 1 2
Within Groups 55143,735 238 231,696 42 61 19,4754
Total 59848,632 241 45 59 27,9831
Tukey HSD?® 44 56 28,6607
43 66 30,9848
1 0,7
42 61 19,4754
Tukey B*® 45 59 27,9831
44 56 28,6607
43 66 30,9848

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 60,285.

b. The group sizes are unequal. The harmonic mean of the group
sizes is used. Type | error levels are not guaranteed.










Event	in	43:	Survey	42	-	45

Sum of 

Squares

df Mean Square F - Statistic Significance Observations

Between 

Groups

4704,898 3 1568,299 6,769 0,000 1 2

Within Groups 55143,735 238 231,696 42 61 19,4754

Total 59848,632 241 45 59 27,9831

44 56 28,6607

43 66 30,9848

Sig. 1 0,7

42 61 19,4754

45 59 27,9831

44 56 28,6607

43 66 30,9848

Homogeneous Subsets Tests

Surveys around event

Tukey HSD

a,b

Tukey B

a,b

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 60,285.

b. The group sizes are unequal. The harmonic mean of the group 

sizes is used. Type I error levels are not guaranteed.

ANOVA Test

Maximum - Minimum spread Maximum - Minimum spread

Subset for alpha = 0.05
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Event 45: Survey 44 - 47

Homogeneous Subsets Tests

Maximum - Minimum spread

ANOVA Test
Maximum - Minimum spread
Sum of df Mean Square | F - Statistic Significance
Squares
Between 87,489 3 29,163 0,132 0,941
Groups
Within Groups 53861,184 244 220,743
Total 53948,673 247

Surveys around event JObservations a%rjwzsftof%rs
1

46 68 27,0735

45 59 27,9831

Tukey HSD?® 47 65 28 2769
44 56 28,6607

Sig. 0,034

46 68 27,0735

Tukey B*® 45 59 27,9831
47 65 28,2769

44 56 28,6607

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 61,636.

b. The group sizes are unequal. The harmonic mean
of the group sizes is used. Type | error levels are not

guaranteed.










Event	45:	Survey	44	-	47

Sum of 

Squares

df Mean Square F - Statistic Significance Observations

Subset for 

alpha = 0.05

Between 

Groups

87,489 3 29,163 0,132 0,941 1

Within Groups 53861,184 244 220,743 46 68 27,0735

Total 53948,673 247 45 59 27,9831

47 65 28,2769

44 56 28,6607

Sig. 0,934

46 68 27,0735

45 59 27,9831

47 65 28,2769

44 56 28,6607

Homogeneous Subsets Tests

Surveys around event

Tukey Ba,b

Means for groups in homogeneous subsets are 

displayed.

a. Uses Harmonic Mean Sample Size = 61,636.

b. The group sizes are unequal. The harmonic mean 

of the group sizes is used. Type I error levels are not 

guaranteed.

ANOVA Test

Maximum - Minimum spread Maximum - Minimum spread

Tukey HSD

a,b
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Event in 48: Survey 47 - 50

Homogeneous Subsets Tests

Maximum - Minimum spread

ANOVA Test
Maximum - Minimum spread
Sum of df Mean Square | F - Statistic Significance
Squares
Between 1566,583 3 522,194 1,861 0,136
Groups
Within Groups 83062,014 296 280,615
Total 84628,597 299

Surveys around event JObservations a%rjwzsftof%rs
1

48 72 26,8333

49 81 27,037

Tukey HSD?® 47 65 28 2769
50 82 32,3293

Sig. 0.19

48 72 26,8333

Tukey B*® 49 81 27,037
47 65 28,2769

50 82 32,3293

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 74,330.

b. The group sizes are unequal. The harmonic mean
of the group sizes is used. Type | error levels are not

guaranteed.










Event	in	48:	Survey	47	-	50

Sum of 

Squares

df Mean Square F - Statistic Significance Observations

Subset for 

alpha = 0.05

Between 

Groups

1566,583 3 522,194 1,861 0,136 1

Within Groups 83062,014 296 280,615 48 72 26,8333

Total 84628,597 299 49 81 27,037

47 65 28,2769

50 82 32,3293

Sig. 0,19

48 72 26,8333

49 81 27,037

47 65 28,2769

50 82 32,3293

Homogeneous Subsets Tests

Surveys around event

Means for groups in homogeneous subsets are 

displayed.

a. Uses Harmonic Mean Sample Size = 74,330.

b. The group sizes are unequal. The harmonic mean 

of the group sizes is used. Type I error levels are not 

guaranteed.

Maximum - Minimum spread Maximum - Minimum spread

Tukey HSD

a,b

Tukey Ba,b

ANOVA Test
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Event in 50: Survey 49 - 50

ANOVA Test Homogeneous Subsets Tests
Maximum - Minimum spread Maximum - Minimum spread
Sztr;]rg]; df Mean Square | F - Statistic Significance Surveys around event JObservations Subset for alpha = 0.05
gf;";’szn 6671,393 3 2223798 10,139 0,000 1 2 3
Within Groups 71499,604 326 219,324 52 78 20,6795
Total 78170,997 329 51 89 22,4157 22,4157
Tukey HSD?® 49 81 27,037 27,037
50 82 32,3293
Sig. 0,876 0,189 0,102
52 78 20,6795
51 89 22,4157 22,4157
Tukey B*®
49 81 27,037
50 82 32,3293

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 82,309.

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |
error levels are not guaranteed.










Event	in	50:	Survey	49	-	50

Sum of 

Squares

df Mean Square F - Statistic Significance Observations

Between 

Groups

6671,393 3 2223,798 10,139 0,000 1 2 3

Within Groups 71499,604 326 219,324 52 78 20,6795

Total 78170,997 329 51 89 22,4157 22,4157

49 81 27,037 27,037

50 82 32,3293

Sig. 0,876 0,189 0,102

52 78 20,6795

51 89 22,4157 22,4157

49 81 27,037

50 82 32,3293

Homogeneous Subsets Tests

Surveys around event

a. Uses Harmonic Mean Sample Size = 82,309.

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I 

error levels are not guaranteed.

Maximum - Minimum spread

Subset for alpha = 0.05

Tukey HSD

a,b

Tukey B

a,b

Means for groups in homogeneous subsets are displayed.

ANOVA Test

Maximum - Minimum spread
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Event in 55: Survey 54 - 57

Homogeneous Subsets Tests

Maximum - Minimum spread

ANOVA Test
Maximum - Minimum spread
Sum of df Mean Square | F - Statistic Significance
Squares
Between 478,575 3 159,525 1,852 0,138
Groups
Within Groups 25495,411 296 86,133
Total 25973,987 299

Surveys around event JObservations ail;?:etg%%
1

57 77 15,6494

55 79 16,038

Tukey HSD?® 56 73 17,6849
54 71 18,8028

Sig. 0,162

57 77 15,6494

Tukey B** 55 79 16,038
56 73 17,6849

54 71 18,8028

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 74,867.

b. The group sizes are unequal. The harmonic mean
of the group sizes is used. Type | error levels are not

guaranteed.










Event	in	55:	Survey	54	-	57

Sum of 

Squares

df Mean Square F - Statistic Significance Observations

Subset for 

alpha = 0.05

Between 

Groups

478,575 3 159,525 1,852 0,138 1

Within Groups 25495,411 296 86,133 57 77 15,6494

Total 25973,987 299 55 79 16,038

56 73 17,6849

54 71 18,8028

Sig. 0,162

57 77 15,6494

55 79 16,038

56 73 17,6849

54 71 18,8028

Means for groups in homogeneous subsets are 

displayed.

a. Uses Harmonic Mean Sample Size = 74,867.

b. The group sizes are unequal. The harmonic mean 

of the group sizes is used. Type I error levels are not 

guaranteed.

Maximum - Minimum spread

Tukey HSDa,b

Tukey Ba,b

Surveys around event

ANOVA Test

Maximum - Minimum spread

Homogeneous Subsets Tests
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Linear Regression

Regression Statistics
R

0,27392
R Square 0,07503
Adjusted R Square 0,07468
Standard Error 12,99452
Total Number Of Cases 5280
MM Spread = 8,0978 + 0,5019 * VIX(t) + 1,7710 * Dummy1
ANOVA
a.f. SS MS F p-level
Regression 2, 72.279,75883 36.139,87941 214,02583 0,E+0
Residual 5.277, 891.061,35765 168,85756
_Total 5.279, 963.341,11648
Coefficients Standard Error LCL UCL t Stat p-level HO (2%) rejected? |
Intercept 8,09777 0,64134 6,60534 9,5902 12,62637 0,E+0 Yes
VIX(t) 0,50187 0,02892 0,43456 0,56918 17,35105 O0,E+0 Yes
Dummy1 1,77096 0,45653 0,70859  2,83332 3,8792 0,00011 Yes
T (2%) 2,32705

LCL - Lower value of a reliable interval (LCL)
UCL - Upper value of a reliable interval (UCL)









Regression Statistics

R 0,27392

R Square 0,07503

Adjusted R Square 0,07468

Standard Error 12,99452

Total Number Of Cases 5280

ANOVA

d.f. SS MS F p-level

Regression 2, 72.279,75883 36.139,87941 214,02583 0,E+0

Residual 5.277, 891.061,35765 168,85756

Total 5.279, 963.341,11648

Coefficients Standard Error LCL UCL t Stat p-level H0 (2%) rejected?

Intercept 8,09777 0,64134 6,60534 9,5902 12,62637 0,E+0Yes

VIX(t) 0,50187 0,02892 0,43456 0,56918 17,35105 0,E+0Yes

Dummy1 1,77096 0,45653 0,70859 2,83332 3,8792 0,00011Yes

T (2%) 2,32705

Linear Regression

MM Spread = 8,0978 + 0,5019 * VIX(t) + 1,7710 * Dummy1

LCL - Lower value of a reliable interval (LCL)

UCL - Upper value of a reliable interval (UCL)
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Survey

Date

Greece

LT

Rating nr.

outlook/Watch

Portugal

LT

Rating nr.

outlook/Watch

Spain

LT

Rating nr.

outlook/Watch

26-02-10

12-03-10

16 mrt 2010

BBB+

10

Negative

24 mrt 2010

14

negative

26-03-10

09-04-10

9 apr 2010

BBB-

negative

10

23-04-10

27 apr 2010

BB+

Negative

27 apr 2010

Negative

28 apr 2010

AA

Negative

5 mei 2010

15

RUR-

11

07-05-10

12

21-05-10

28 mei 2010

AA+

16

stable

13

04-06-10

= Fitch
=S&P

= Moody's

:|= No CRA annoucement










Survey Date Greece LT Rating nr. outlook/Watch Portugal LT Rating nr. outlook/Watch Spain LT Rating nr. outlook/Watch

626-02-10

712-03-10

16 mrt 2010 BBB+ 10 Negative 24 mrt 2010 AA- 14 negative

826-03-10

909-04-10

9 apr 2010 BBB- 8 negative

1023-04-10

27 apr 2010 BB+ 7 Negative 27 apr 2010 A- 11 Negative 28 apr 2010 AA 15 Negative

5 mei 2010 AA 15 RUR-

1107-05-10

1221-05-10

28 mei 2010AA+ 16 stable

1304-06-10

=	Fitch

=	S&P

=	Moody's

=	No	CRA	annoucement	
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Survey

Date

United Kingdom

LT

Rating nr.

outlook/Watch

21

08-10-10

22

22-10-10

26 okt 2010

AAA

17

Stable

23

05-11-10

= Fitch
= S&P
= Moody's

|:|= No CRA annoucement










Survey Date United Kingdom  LT Rating nr. outlook/Watch

21 08-10-10

22 22-10-10

26 okt 2010 AAA 17 Stable

23 05-11-10

=	Fitch

=	S&P

=	Moody's

=	No	CRA	annoucement	
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|:|= No CRA annoucement

Survey Date Belgium | LT | Rating nr. | outlook/Watch| Greece | LT |Rating nr.| outlook/Watch Ireland LT |Rating nr. | outlook/Watch| Portugal | LT | Rating nr. | outlook/Watch| Spain LT | Rating nr. | outlook/Watch
241 19-11-10 2 dec 2010 | BB+ 7 Watch negative 30 nov 2010 | A- 11 Watch negative
25| 03-12-10] 14 dec 2010 | AA+ 16 Negative 9 dec 2010 | BBB+ 10 stable 15 dec 2010 | AA+ 16 RUR-
26]17-12-10 21 dec 2010 | BBB- 8 Rating Watch negative | 17 dec 2010 | BBB+ 10 Negative 21 dec 2010 | A+ 13 RUR-
= Fitch
= S&P
= Moody's










Survey Date Belgium LT Rating nr. outlook/Watch Greece LT Rating nr. outlook/Watch Ireland LT Rating nr. outlook/Watch Portugal LT Rating nr. outlook/Watch Spain LT Rating nr. outlook/Watch

2419-11-10

2 dec 2010 BB+ 7 Watch negative 30 nov 2010 A- 11 Watch negative

2503-12-10

14 dec 2010AA+ 16 Negative 9 dec 2010 BBB+ 10 stable 15 dec 2010AA+ 16 RUR-

2617-12-10

21 dec 2010 BBB- 8 Rating Watch negative17 dec 2010BBB+ 10 Negative 21 dec 2010 A+ 13 RUR-

=	Fitch

=	S&P

=	Moody's

=	No	CRA	annoucement	
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