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Credit Rating Transitions, Investor Sentiment and Corporate Investment Decisions
ABSTRACT
This study shows that firms are associated with more (less) capital investments in the period following credit rating upgrades (downgrades), as a result of corresponding changes in the cost of capital. We further find that the relationship between credit rating changes and investments is different in high and low sentiment periods; firms respond more to upgrades in high sentiment periods than in low sentiment periods consistent with the idea that periods of low sentiment are associated with relatively higher cost of capital and more financial constraints. 
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Credit Rating Transitions, Market Sentiments and Corporate Investment Decisions
1. Introduction
In this study we investigate whether upward or downward changes in credit ratings affect capital investment decisions and whether these relationships are different between high low sentiment periods. Capital investments are likely to be higher, after credit rating upgrades and lower after credit grading downgrades. More interestingly, based on investor sentiment theory (Baker and Wurgler, 2006), we expect that the association between upgrades and capital investments is likely to be much weaker during periods of low investor sentiment than in periods of high investor sentiment. Our study is motivated by the following factors.
 First, the magnitude and frequency of corporate investment decisions of US corporations has recently attracted much interest amongst both academics and practitioners alike (Jackson et al. 2009). Apart from the alleged benefits of the investment decisions, such as those affecting a firm’s market value (McConnell and Muscarella, 1985), or the long term survival of the firm (Klammer et al. 1991), the magnitude of these investments, by themselves, has been the source of much scrutiny and interest. For example, reports from United States Census Bureau suggest that businesses in the US spend over US$1 trillion annually on capital investments. Jackson (2008) also notes that publicly traded corporations in North America spent an aggregate of US$730 billion on capital investments in 2004 with an average of US$102.4 million per firm. Given the benefits and magnitude of these investments, it is surprising that we know relatively little about the determinants of these capital investments (Jackson, 2008). 
Second, we focus on credit ratings since several prior studies suggest that credit ratings are likely to affect corporate investment decisions. Pogue and Soldofsky (1969), for example, suggest that credit ratings agencies provide ‘independent and reliable judgments’ (p. 201) about the firms’ credit risks and its capacity to satisfy its financial obligations. Thus, they may contain useful information for creditors, shareholders and regulators in financial markets that could directly or indirectly affect the investment decisions of firms. Boot et al. (2006) suggest that rating agencies are information processing agents and speed up the dissemination of information to financial markets. A survey conducted by Graham and Harvey (2001) find that credit rating is used by corporate executives in capital structure decision making. Whether corporate executives are affected by credit ratings in capital investment decisions is still unknown. Our interest in credit ratings also stems from the fact that rating agencies have been criticized recently because of alleged inaccurate risk assessments of firms. For example, rating agencies have faced severe criticisms since Enron’s collapse in 2001 (Wyatt, 2002). Moreover, in response to the subprime mortgage crisis in the United States, the New York State Attorney General Andrew Cuomo commented that “both S&P and Moody’s are attempting to make piecemeal change that seems more like window dressing than systemic reform” (International Herald Tribune, February 9-10, 2008). Furthermore, there are concerns and allegations that rating agencies lack independence because they receive large fees for giving high ratings. These criticisms suggest that ratings, to the extent that it affects the cost of capital, may have little or no use in influencing firm’s investment decisions. Given prior studies and the context of these criticisms and concerns, we believe that a study that evaluates the role of credit ratings in corporate investment decisions is both useful and timely. 
Third, while prior studies that examine investor sentiment focus on stock valuation and returns (Baker and Wurgler, 2006), the issue of whether investor sentiment also affects managers’ investment decisions has been relatively neglected. We posit that high and low investor sentiment periods are akin to bullish (optimistic) and bearish (pessimistic) periods and are also likely to affect mangers decisions (see Baker and Wurgler, 2007, p. 138). We expect that since managers are likely to share the same sentiments as investors, there should be a link between investor sentiment and corporate investments. Further, Morck et al. (1990) suggest that managers are likely to infer information from stock prices, in which case during high sentiment periods managers may infer high cash flow which could encourage managers to invest more. Prior studies also suggest that managers actively “time” their decisions according to different market conditions. The “timing” explanation of managers’ financial choices is identified in Baker and Wurgler (2002), in which they find that managers adjust capital structure through “timing” markets. Additionally, several prior studies suggest that management investment decisions maybe influenced by psychological factors (see, for example, Kida et al. 2001 and Jackson et al. 2009). Thus, we explore whether managers also have a systematic sentiment component in their decision making by examining the moderating role of investor sentiment on the credit rating transitions/capital investment relationship. We use the investor sentiment index developed by Baker and Wurgler (2006) and examine the credit rating changes/investment relationship in higher sentiment years versus lower sentiment years.
Fifth, prior related studies on the effects of credit rating transitions in the financial markets, especially in the stock markets have produced somewhat mixed results. Some studies find that there is a negative abnormal stock return following credit rating downgrades, in a short window but not in a long window (Holthausen and Leftwich, 1986) and other studies suggest that the stock market overreacts to downgrades (Dichev and Piotroski, 2001).  In general, the evidence is consistent with the notion that there is an asymmetric market reaction to upgrades and downgrades (see also Hand et al. 1992). Whether these inconsistent results could be due to failure to consider differences in investor sentiment is unknown. In this paper we add to this literature by not only examining how managers react to upgrades and downgrades in their investment decisions but also whether investor sentiment moderates the relationship.  
Finally, although there are numerous studies that focus on the effects of credit rating transitions in the financial market, there is relatively little research on the effects of credit rating transitions on corporate decisions, except Kisgen (2006), who examines the relationship between credit rating transitions and capital structure. He finds that if the credit rating of a firm is likely to be changed, it will rely more on the equity market. However, there is no evidence that there is a link between transitions in credit ratings and the other activities, such as corporate investments. Thus, in this sense, our study extends the Kisgen (2006) study.

Using US data from 1985 to 2006, our univariate and multiple regression analyses show the following. First, as expected, we find that firms which experience an upgrade in credit ratings are associated with higher capital investments, while firms that experience a downgrade are associated with lower capital investments. This is understandable since, as we show in our univariate tests, upgrades and downgrades are associated with lower and higher costs of capital thus affecting managers’ investment decisions. Second, we find that the positive association between upgrades and capital investments are significantly weaker in periods with low investor sentiment than in periods of high investment sentiment. Following Barberis et al (1998), it is possible that in periods of low sentiment, uncertainty increases thus causing managers to be more conservative in reacting to upgrades. We also suggest that financial constraints (e.g. higher costs of capital) discourage managers from increasing investments as a result of upgrades during periods of low sentiment (see also McLean and Zhao, 2009). Our results are robust to various sensitivity tests including tests for endogeneity. 
Our paper contributes to the literature in several ways. First, by showing that credit ratings play an important role in capital investment decisions our study identifies another determinant of managers’ capital investment decision. For example, Jackson et al. (2009) show that firms that use accelerated depreciation are likely to make larger capital investments. We identify changes in credit ratings as an additional determinant. In this way it adds to the literature on the economic determinants of capital investments (Adam and Goyal, 2006; Richardson 2006). Second, we show that capital investment decisions are affected by investor sentiment periods; investment decisions are more strongly associated with upgrades during periods of high sentiment than in periods of low sentiment. Our results in low sentiment period are consistent with behavioral theory (e.g. Barberis et al. 1998).  In this way, we not only add to the behavioral literature but also provide a behavioral dimension to the credit rating transitions/capital investment decision relationships. Third, as far as we know, this is the first paper to show that firms’ capital investments are associated with credit rating transitions, and that investor sentiment moderates this relationship. More importantly, our results suggest that future research on various dimensions of corporate decision making could benefit by recognizing the role of different investor sentiment.      
The rest of this paper is organized as follows: Section 2 reviews previous studies and raise research questions, Section 3 describes our data selection process and methodology, Section 4 provides the empirical results, Section 5 provides results from robustness tests and Section 6 concludes.
2. Background and Research Questions  
2.1. Selected prior studies on investment decisions 

Jackson (2008) and Jackson et al. (2009) examine the link between choice of depreciation methods and capital investment decisions. Jackson (2008) finds that in firms using straight-line depreciation methods, book values of new replacement assets depreciate faster in the earlier years than in firms using accelerated depreciation methods. This difference will lead to different earning levels in the earlier years, and the pressure of lower earnings may push firms using straight-line depreciation methods to under- invest in new replacement assets. More recently, Jackson et al (2009) show that firms that make more use of accelerated depreciation are also more likely to make larger capital investment than firms that use straight line depreciation. Using historical data, Jackson et al. (2009) reconfirm these results and point out that there has been a migration away from accelerated depreciation to straight-line depreciation over the past two decades, leading such firms to make smaller capital investments in the post-change periods. One of the reasons why accelerated depreciation is likely to be associated with higher levels of capital investments is because assets depreciated under straight line depreciation are more likely to result in financial statement losses on replacement than assets depreciated under accelerated depreciation. Based on the notion of loss aversion under prospect theory (Kahneman and Tversky, 1979)    they argue managers may attempt to delay recognizing losses by continuing to use existing assets rather than investing in replacement assets. 

In another study, Chava and Roberts (2008) show that capital expenditures decline in response to a covenant violation. Their paper provides a direct evidence of the effect of debt on corporate investment. In our paper we focus on the link between changes in credit ratings and capital investments. 
2.2 Credit rating transitions and capital investments

In a perfect world, capital investment decisions should only be made based on the investment opportunities, and capital holders will allocate their money in different projects to obtain the best returns (Stein, 2003). Agency problem (Jensen and Meckling, 1977) and the overhang problem (Myers 1977, Myers and Majluf, 1984) may lead to overinvestment and underinvestment respectively, distorting “optimal investment” in perfect conditions. Some prior studies have examined the impact of capital structure on corporate investment ( e.g. Lang et al.,1996). Recently, Chava and Roberts (2008) focused on debt covenants. They find that capital expenditures decline in response to a covenant violation. Whether capital expenditure decisions respond to credit rating transitions is still unknown. 
Unlike previous studies which focus on the information role of credit rating transitions in the stock market (Holthausen and Leftwich, 1986, Hand et al., 1992, Goh and Ederington, 1993, Kliger and Sarig, 2000, Dichev and Piotroski, 2001), this paper focuses on the role of credit rating transitions in real operation decisions. John and Nachman (1985) point out that the existence of bond credit ratings curtails incentives to under-invest. We extend this line of research by examining the capital investment activities of firms with credit rating transitions. 
Previous literature ( Jensen and Meckling, 1977, Myers 1977, Myers and Majluf, 1984) predict that firms with less credit risks are less constrained by the overhang problem and have higher investment levels. In our case, we argue that credit rating transitions provide a better measure of the changes in firms’ credit risks. If the firms’ credit risks are declining, their bargaining power in the financial market is likely to increase and their financial pressures will be smaller. This, in turn, is likely to lead to higher capital investment levels. If the firms’ credit risks are increasing, their bargaining power in the financial market will decrease and their financial pressures will be greater. This is likely to lead to lower capital investment levels. In other words, if credit ratings decline, capital holders will perceive a deterioration in the firms’ credit risks and are likely to raise the cost of capital, or even refuse to provide any further capital. The increasing costs of capital will lead to fewer positive net present value (NPV) projects and fewer investments in the following fiscal year. Following this line of reasoning, we expect that firms encountering better (poorer) credit ratings will have more (less) positive NPV projects, and their investments in the following period are likely to be higher (lower).  
2.3 Moderating role of investor sentiment 

An important assumption in some prior studies in finance is the rational expectations hypothesis. Under this hypothesis, prices are assumed to rationally reflect public news related to firm values. Managers and investors react to news about a firm in a value-maximizing way. However, events such as the Great Crash in 1929 and the bubbles that followed, challenged the classic assumptions of rationality in the market (Shiller, 1981). In these events, it seems that emotional investors, in contrast with rational investors, play an important role in driving market prices. Financial theorists have reconsidered the basic assumptions underlying the classic financial theory and developed various “irrational” decision models. One such model assumes that investors are subject to sentiment (see Baker and Wurgler, 2007). Investor sentiment is defined as unjustified belief about future cash flows and investment risks by the facts at hand (Baker and Wurgler, 2007). For example, Baker and Wurgler (2006) find that in low sentiment periods, subsequent returns are relatively high for small stocks, young stocks, high volatility stocks, unprofitable stocks, non-dividend-paying stocks, extreme growth stocks, and distressed stocks. When sentiment is high, on the other hand, these categories of stock earn relatively low subsequent returns. 
Baker and Wurgler (2006, 2007) define investor sentiment as simply optimism or pessimism about securities, in general. They suggest that certain types of firms such as more volatile, historically profitable, distressed or extreme growth opportunities are more sensitive to investors’ sentiment. Bond-like stocks, in contrast, are less subject to investor sentiments
. A sentiment index was constructed by Baker and Wurgler (2006) through combining a series of proxies, including NYSE trading volume, the dividend premium, the closed-end fund discount, the number and first-day returns on IPOs, and the equity shares in new issues. Credit rating transitions capture fundamental economic information, especially financial status information, of firms. Hence, firms with credit rating transitions are more likely to be sensitive to investor sentiments. Managers, deliberately or spontaneously, may react to investor sentiment (periods of optimism versus periods of pessimism) by adjusting their investment policies. This expectation is consistent with prior studies which posit that manager capital investment decisions maybe influenced by psychological factors rather than capital budgeting techniques (Klammer and Walker, 1984; Kida et al. 2001; Jackson et al. 2009). 
The potential role of investor sentiment in the credit rating changes/investment interface raises a number of scenarios. In high sentiment periods, managers are likely to be affected by the optimistic investment “climate” and are likely to be encouraged to invest more as a result of upgrades than in periods of pessimistic investment “climate”. Thus, we expect to find that upgrades are likely to be associated with higher increases in investments in high sentiment periods than in weak sentiment periods. In weak sentiment periods, the higher cost of capital and other financial constraints are likely to discourage managers from reacting positively to credit rating upgrades. We explore these possibilities. 
3. Data and Methodology
3.1 Data collection 

We use S&P ratings in the Compustat database as our test variable. We collect annual data from year 1985 to 2006, because fewer firms had S&P long-term domestic issuer credit ratings prior to 1985. Utility firms (SIC code 4900-4999) and financial firms (SIC code 6000-6999) are excluded from the sample. We then obtain 18,043 firm-year observations with S&P long-term domestic issuer credit ratings, and the average sample size is 1,032 firms per year. After calculating credit rating transitions, we find 266 rating changes per year on average, of which 162 are downgrades and 104 are upgrades.  The sample size for our descriptive statistics, t-tests and panel regressions may differ from the sample sizes we describe due to the different sample formation requirements for the various tests. The appropriate sample sizes for each test are reported in each table respectively. We also obtain the Investor Sentiment Index from Wurgler’s webpage.

[Insert Table 1]

 [Insert Table 2]
3.2 Variables

We calculate the credit rating transitions as the changes in S&P long-term domestic issuer credit rating data (Compustat item #280). Because a larger value in Compustat item #280 means worse credit rating, we correct the transition signs by multiplying it by -1. So if the transition variable is greater than 0 it denotes an upgrade, and if it is smaller than 0 it denotes a downgrade.  Following Chava et al. (2008) we calculate the capital investment level in year t by dividing the firm’s capital expenditure (Compustat item #128) in year t by its net property, plant, and equipment (Compustat item #8) at the beginning of year t. 

Definitions of these two variables and other main variables are summarized in Table 1. Table 2 provides descriptive statistics of these variables. The descriptive statistics in Table 2 show that the investment figures are slightly larger than those reported by Chava and Roberts (2008). It is consistent with the claims that credit ratings could curtail the incentives of underinvestment. From this table we see that 24.39% of our observations are associated with credit rating changes.
3.3 Univariate tests

We expect to find a significantly positive correlation between credit rating transitions and capital investments. Around the credit rating transition events, we also perform t-tests on the differences in cost of debt, cost of equity, and capital investment, respectively. We expect that if a firm encounters a credit rating upgrade, its cost of capital in the next year is likely to drop, and its capital investment level should be higher. If a firm encounters a credit rating downgrade, its cost of capital in the following year should be higher, and its investment level should be lower. This test is important since it suggest that the link between credit rating transitions and investment decisions is through the cost of capital.
3.4 Regression Analysis

We also run a series of panel regressions to test our hypotheses. The dependent variable is capital investments, and the test variable is credit rating transitions and cost of capital. Prior studies suggest that capital investment is a function of investment opportunities and financial constraints (Chava and Roberts, 2008). The traditional capital investment determinants include Tobin’s Q or its equivalent and cash flows. We use Tobin’s Q to capture investment opportunities, and cash flows to capture financial constraints. Thus we develop the following model for testing our expectations:
Investment = f (Q, Cash Flows, Credit Rating Transitions, other control variables, Firm-Year fixed effects).                                                       (1)
In the equation, some specific firm characteristics, such as firm size, are also included as control variables. We also include the squared value of macro Q and lag Cash Flow following Chava and Roberts (2008). We add control variables step by step to show that our predictions are robust to various specifications in the regressions. We expect to find significantly positive coefficients for credit rating transitions after controlling for the possible determinants of capital investments. We also run separate regressions for upgrades and downgrades, and expect to find significantly positive coefficients for the upward credit rating transition firms and significantly negative coefficients for the downward credit rating transition firms.
To tests if the cost of capital is the key for the link between credit rating transitions and investment decisions, we adopt a two-stage regression method. In the first stage, we regress the cost of capital on credit rating transitions and then calculate the expected cost of capital using the estimated equation. In the second stage we modify equation 1 and run the following model:

Investment = f (Q, Cash Flows, Estimated Cost of Capital, other control variables, Firm-Year fixed effects).

3.5 Subgroup Tests

To test the role of market sentiments, we use the investor sentiment index developed by Baker and Wurgler (2006). We select the five highest sentiment years to form the high sentiment period subgroup and the five lowest sentiment years to form the low sentiment period subgroup. Using the same methodology in Section 3.3 and 3.4, we conduct univariate tests and run regressions for firms in “high” and “low” sentiment periods separately.
 We expect that the positive association between upgrades and investments to be more pronounced in high sentiment periods than in low sentiment periods. 
4. Empirical Results

4.1 Correlation Matrix

The correlation matrix is presented in Table 3. As predicted, the correlation between credit rating transitions and capital investments is significantly positive (0.155 with a p-value of <0.001). Further, there is a positive correlation between Q and investments suggesting that firms with higher growth opportunities are associated with higher investments. These correlations are consistent with expectations.
 [Insert Table 3]

4.2 Univariate Tests of the Differences in Cost of Debt, Cost of Equity and Capital Investments around Credit Rating Transitions

We also compare the differences in investments around credit rating transitions in Table 4. We skip the event year, and choose one year before the transition and one year after the transition to be included in the sample period to rule out the possibility that the association we document is due to the managers’ information advantages. Because managers are more familiar with their firms, if the firms are not able to avoid downgrades in the future, the managers may increase their investment before their investors can obtain the information. In that case, our results may just reflect an investment reversal after the credit rating transitions. Since we compare firms’ investments in one year before and one year after the credit rating transitions, the results are likely to be less exposed to this problem.

[Insert Table 4]

We calculate the cost of debt by dividing the interest expenses in year t by the average of short-term and long-term debt at the beginning and end of year t. We find that if the firms experience upgrades, their cost of debt will decrease by 0.007 units with a t-value of -9.80, and if they experience downgrades, their cost of debt will increase by 0.001 units with a t-value of 2.24. Using the PEG model (Easton 2004), we calculate the cost of equity by taking the square root of the price scaled differences in expected earnings per share (EPS) at years t+1 and t+2, based on the available information at year t.
 We find that if the firms experience an upgrade, their cost of equity decreases by 0.021 units with a t-value of -6.73, and if they experience a downgrade, their cost of equity increases by 0.043 units with a t-value of 8.15. The results also show that for upgrades, differences in the cost of debt, cost of equity, and capital investment levels are positive; and for downgrades, differences in the cost of debt, cost of equity, and capital investment levels are negative. It is worth noting that between years t-1 and t+1, the average change in capital investments is 0.022 with a t-value of 4.27 when there are credit rating upgrades at year t, and between years t-1 and t+1 is -0.075 with a t-value of -18.95 when there are credit rating downgrades at year t. 
4.3 Results of Multivariate Tests

4.3.1 Panel Regressions

We run panel regressions using the models described in section 3.4 and our results are tabulated in Table 5. We add the control variables step by step, and the results still show that there is a positive association between the credit rating transitions and capital investments.

[Insert Table 5]

As reported in Table 5, the coefficients of credit rating transitions are all significantly positive. For example, in column 7, the coefficient of credit rating transitions is 0.011 with a t-value of 12.46, and in column 8, the coefficients of upgrades and downgrades are 0.012 with a t-value of 7.13 and -0.011 with a t-value of -9.84 respectively. These coefficients show that when the firms obtain better (poorer) credit ratings, they are likely to be associated with higher (lower) investments in the following period, as expected. 
4.3.2 Panel Regressions with Estimated Cost of Capital

To demonstrate that the credit rating changes/corporate investments relationship is likely to be through the channel of cost of capital, we run two-stage regressions. We test cost of debt and cost of equity separately.
For the cost of debt, first we regress cost of debt on credit rating transitions. Using 18,396 observations between years 1987 and 2006, the estimated function is: 

Cost of Debt = 0.090 - 0.012 * Lagged Credit Rating Transitions

The t-value for lagged credit rating transitions is -9.54. We then estimated cost of debt for each observation and regress the investment function again in the second stage. Our findings are reported in Panel A, Table 6. 
For the cost of equity, first we regress cost of equity on credit rating transitions. Using 7087 observations between years 1987 and 2006, the estimated function is: 

Cost of Equity = 0.109 - 0.017 * Lagged Credit Rating Transitions
The t-value for lagged credit rating transitions is -14.25. We then estimated the cost of equity for each observation and regress the investment function again in the second stage. Our findings are reported in Panel B, Table 6. 

[Insert Table 6] 

As reported in Panel A or Panel B of Table 6, the coefficients of the estimated cost of capital are significantly negative. These coefficients suggest that there is an association between the estimated cost of capital and capital investments. As predicted, the cost of capital is likely to be the key factor in the link between credit rating transitions and capital investments.

4.4 Subgroup Analysis

4.4.1 Investor Sentiment

Based on Baker and Wurgler (2006) we select the years 1996, 1997, 1999, 2000 and 2001 to represent high investor sentiment years and the years 1988, 1989, 1990, 1992 and 2003 to represent the low sentiment period years (See Panel A of Table 7).
[Insert Table 7]
Panel B, C, and D of Table 7 present the results for univariate tests of differences in cost of capital and capital investments around credit rating transitions in low sentiment versus high sentiment subgroups, separately. Results reported in Panel B show that around upgrades, the average change in cost of debt between years t-1 and t+1 is -0.003 with a t-value of -2.04 in low sentiment subgroup (significant at the 5% level) and it is -0.010 with a t-value of -6.75 in high sentiment subgroup (more significant at the 1% level). Around downgrades, the average change in cost of debt is 0.002 with a t-value of 1.84 in the low sentiment subgroup (significant at the 10% level) but it is 0.000 with a t-value of 0.23 in the high sentiment subgroup (not significant).  Panel C reports the changes of cost of equity: its average value is -0.010 with a t-value of -2.21 in the high sentiment subgroup (significant at the 5% level), but is -0.003 with a t-value of -0.43 in the low sentiment subgroup (not significant). Around downgraded credit rating transitions, the average change in cost of equity is 0.036 with a t-value of 3.61 in the low sentiment subgroup (significant at the 5% level) and it is 0.020 with a t-value of 2.14 in the high sentiment subgroup (significant at the 5% level). In Panel D, we show that around upgrades, the average change in capital investments between years t-1 and t+1 is 0.009 with a t-value of 0.95 in low sentiment subgroup (not significant), but it is 0.027 with a t-value of 3.22 in the high sentiment subgroup (significant at the 5% level). The results, in general, in Panels C and D are consistent in the sense that in low sentiment periods, upward credit rating transitions are associated with a smaller decrease in the cost of capital and, consequently, smaller increase in capital investments. This pattern of outcomes does not hold for the high sentiment periods. The results suggest that managers’ investments respond asymmetrically to upgrades and downgrades in low sentiment periods. 

We then run multiple regressions with sentiment data and the interactions of sentiment and credit rating transitions. The results are reported in Panel A, Table 8. We also regress our investment function within high and low sentiment period separately. The results are reported in Panel B, Table 8. 

[Insert Table 8]
In Panel A of Table8, we notice that bad sentiment has a significant negative sign, indicating that in low sentiment period, firms’ investment levels are lower. And in column 2, the interaction between low sentiment and upgrades (see the variable ‘Low Sentiment _ Lag Upgrade’) also has a significant negative sign (-0.011 with a t-value of -3.79). This finding confirms our propositions that low sentiment hurts the effect of upgrades on corporate investment. 

Results in the subgroup regressions are consistent with our expectation as well. As shown in columns 2 and 3 in Panel B of Table8, the associations between credit rating transitions and capital investments are a little larger in the high sentiment period: the coefficient of credit rating transitions is 0.013 with a t-value of 6.31, and in the low sentiment period, it is 0.007 with a t-value of 4.42. The asymmetric reactions to upgrades and downgrades are noticeably different in the low sentiment period; the coefficient for upgrades is 0.012 with a t-value of 1.63 (not significant), and the coefficient for downgrades is -0.033 with a t-value of -5.28. These results are consistent with the results in Table 6 and support our expectations that market sentiment affects managers’ responses to upgrades or downgrades. In particular, our results suggest that managers respond less positively to upgrades in low sentiment periods than in high sentiment periods. 
5. Robustness Tests
5.1 Additional measure of financial constraint

Apart from cost of capital, we also use the index payout ratio as a proxy for financial constraint (Hahn and Lee (2009)) to show that financial constraints are likely to be higher during low sentiment periods than in high sentiment periods to buttress our arguments for our findings. The proxy is calculated as the ratio of total distributions (dividends plus stock repurchases) to net income. Hahn and Lee (2009) argue that firms facing severe financing constraints should have lower payout ratios. In untabulated results we find the payout ratios are significantly larger in high sentiment periods than in low sentiment periods. The difference of the payout ratios in low and high sentiment period is -0.343 with a t-value of -4.06. 
5.2 Unexpected Credit Rating Transitions
Since it may be argued that the credit rating upgrades usually follow better performance, which may be associated with higher investments in the future we conduct some tests. To control for this possibility, we use an alternative measure of credit rating transitions, that is, the unexpected credit rating transitions, instead of the actual credit rating transitions to be the test variable. To compute this measurement, we first use firms’ fundamentals to estimate credit ratings for each firm-year, and the deviations from the estimated credit ratings are our ‘unexpected credit rating transitions’ measures. A positive association between the ‘unexpected credit rating transitions’ measure and corporate investments suggests that the association between credit rating transitions and corporate investments are not endogenous.
As Kisgen (2006) suggests, there are many variables identified in the literature that could affect credit ratings such as Net Income/Total Assets (Pogue and Soldofsky, 1969; Kaplan and Urwitz, 1979; Kamstra et al., 2001), Debt/Total Capitalization (Pogue and Soldofsky, 1969; Ederington, 1985; Standard and Poor’s, 2001), Debt/Total Capitalization squared (Pogue and Soldofsky, 1969), EBITDA/ Interest Expense (Kaplan and Urwitz, 1979; Standard and Poor’s, 2001), EBIT/ Interest Expense (Standard and Poor’s, 2001), (Log of) Total Assets (Kamstra, Kennedy, and Suan, 2001; Standard and Poor’s, 2001), and EBITDA/Total Assets (Kisgen, 2006). Kisgen (2006) finds that three of them, (Log of) Total Assets, EBITDA/Total Assets, and Debt/Total Capitalization, dominate the other explanatory variables. Following his model, we estimate credit ratings as:

Credit Ratings = f (Firm Size, RoA, Leverage). 
Empirically, the estimated function using our sample is 

Credit Ratings = 0.4313* Total Assets + 2.2958 * ROA - 0.0002 * Debt/Total Capitalization + fixed effect, 

with an adjusted R-square of the model is 87.11%. All the signs are consistent with Kisgen (2006). The residuals from this model is used as our ‘unexpected credit rating transitions’ measures. In the second stage, the following regression is run:

Investment = f (Q, Cash Flows, Unexpected Credit Rating Transitions, other control variables, Firm-Year fixed effects),
and we expect that the results are consistent with our main findings. The empirical results are presented in Table 9. 
[Insert Table 9]
As shown in Columns 2, 4, 6 and 8 of Table 9, the coefficients of unexpected credit rating transitions are always significantly positive, which are consistent with the results in column 1, 3, 5, and 7, which use the real credit rating transitions as testing variables. These results allow us to rule out endogenous explanations for our findings.
5.3 Other tests
To correct for the heteroskedasticity problem, we re-estimate our regression parameters using the White-corrected methods (White, 1980) and the results are consistent with our main results. We also conduct several other robustness tests. For example, to rule out the effect of the cross-sectional correlations between the firms, we use the Fama-Macbeth method to re-estimate our results. To control for the strong trend in firms’ capital expenditure, we include the lagged investment level as an additional control variable. In the light of previous studies, we further control for the accounting choices, such as depreciation methods (Jackson et al., 2009) in one of our sensitivity test with a reduced sample. All the results are still consistent with our earlier results.
 

5.4 Limitations

While this paper is subject to the usual limitations of empirical methodology, there are a number of other limitations worth noting. First, our results are based on year 1985 to 2006 and extrapolating these results to other periods should be viewed with caution. Second, the data is from US and, again, extrapolating the results to other countries may not be appropriate. Third, by running separate group regressions for tests on the role of market sentiments and corporate governance our analysis loses information compared to an analysis with the whole sample and with interaction terms. We acknowledge this as a limitation, but point out, that by running the separate group regressions we are able to more effectively test the moderating role of these variables in the credit rating transitions/investment relationship (Staw and Oldham 1978; Hardy, 1997). Further, our sample sizes for some of our subgroup tests using the cost of capital measures are relatively small. Last but not least, there are other corporate governance and exogenous variables that we have not considered that could affect our results. We leave these issues to future research.

6. Conclusion

In this paper, we examine whether credit rating transitions affect capital investment decisions. We find a positive relationship between the improved credit ratings and firms’ investments. This may be because credit rating transitions may change firms’ bargaining powers in the financial market. In the next period, the firms’ capital expenditures are likely to be smaller if there is an increase in the cost of capital and capital expenditures are likely to be larger if there is a decline in the cost of capital. In general, our findings suggest that credit rating transitions play an important role in firms’ investment decisions.
We find evidence in our main results that if firms experience an upgrade, their investments in the following period increase and if they experience a downgrade, their investments in the following period decrease. Changes in credit ratings therefore play a significant role in managers’ investment decisions. We find that the cost of capital is likely to be the key variable in the associations and the results from a two-stage test confirm our expectations. We also use two stage regressions to rule out the possibility that the associations between credit rating transitions and capital investments exist because the credit rating upgrades usually follow better performance, which may be associated with higher investments in the future. Thus our results indicate that managers of firms are affected by the firms’ credit rating transitions and these transitions are likely to play important roles in corporate investment decisions. Further, we find evidence that the positive association between upgrades and investment decisions is significantly weaker for firms during low sentiment periods. We attribute this to the financial constraints that accompany periods of low investment sentiment. Our findings that in periods of low sentiment the upgrades are associated with lower decrease in cost of debt and cost of equity is consistent with the idea that financial constraints are likely to discourage managers form increasing investments as a result upgrades. 
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Table 1 Definition of Variables
	Variables
	Definitions

	Panel A: Dependent Variable

	Capital Investment
	Firm's capital expenditure (Compustat item #128) in year t divided by its net property, plant, and equipment (Compustat item #8) at the beginning of year t. 

	Panel B: Testing Variable

	Credit Rating Transitions
	changes in firm's S&P long-term domestic issuer credit rating data (Compustat item #280), multiplying it by -1 to correct the signs.

	Panel C: Control Variables

	Macro Q
	the sum of firm's book debt (Compustat item #9 + #34) and market equity (Compustat item #25 * #199) less total inventories (Compustat item #3) in year t, divided by its capital stock measured by net property, plant, and equipment (Compustat item #8) at the beginning of year t

	Cash Flows
	the sum of firm's income before extraordinary items (Compustat item #18) and depreciation and amortization (Compustat item #125) in year t, divided by its capital stock measured by net property, plant, and equipment (Compustat item #8) at the beginning of year t. 

	Firm Size
	natural logarithm of firm's total assets (Compustat item #6) in year t.

	Panel D: Cost of Capital Variables

	Cost of Debt
	firms’ interest expense, Compustat item #15, divided by the average of total debt (Compustat item #9 and #34) at the beginning and end of year t 

	Cost of Equity (implied)
	calculated as (E(EPS1)-E(EPS2)/ P0)^(0.5); take the difference of 1-year and 2-year ahead expectations of firm’s earnings per share from I/B/E/S database, divided by its current stock price, and the squared of this value is our measure of expected cost of equity

	Panel E: Partition Variables

	Investor Sentiment
	Baker and Wurgler (2006) investor sentiment index, which is based on first principal component of 6 standardized sentiment proxies

	Low Sentiment
	Investor Sentiment data, multiplied by -1.

	Panel F: Kisgen’s Variables to Estimate Credit Ratings

	Firm Size
	As described in Panel C, this table.

	ROA
	Firm's income (Compustat item #13) in year t divided by its total assets (Compustat item #6) in year t.

	Debt/Total Capitalization
	the sum of firm's total debt (Compustat item #9 and #34), divided by the market capitalization (Compustat item #25 * #199).


This table describes the variable definitions of this study. 
Table 2 Descriptive Statistics
	Panel A

	Mean

Std Dev

Min

Q1

Median

Q3

Max



	Investment

0.214 

0.153 

0.019 

0.115 

0.178 

0.266 

0.903 

Macro Q

6.345 

9.983 

0.071 

1.618 

2.988 

6.631 

68.417 

Cash Flow

0.373 

0.661 

-1.707 

0.131 

0.264 

0.487 

4.130 

Firm Size

7.782 

1.507 

4.470 

6.742 

7.690 

8.768 

11.667 



	Panel B: Credit Rating Transitions

	Total

Changed

Up

Down

Upgrades

Downgrades



	Year

N1

N2

N3

N4

>=4

2~3

1

0

-1

-2~-3

<=-4



	1986

625 

177 

49 

128 

6

13

30 

448 

46 

53 

29 

1987

851 

198 

80 

118 

10

23

47 

653 

55 

42 

21 

1988

894 

208 

86 

122 

4

39

43 

686 

44 

45 

33 

1989

875 

203 

105 

98 

3

31

71 

672 

41 

38 

19 

1990

842 

194 

59 

135 

7

12

40

648

64

47 

24 

1991

798 

192 

72 

120 

6

21

45

606

67

41 

12 

1992

798 

200 

97 

103 

11

30

56

598

68

21 

14 

1993

815

195 

113 

82 

14

28

71

620

50

29 

3 

1994

918 

148 

73 

75 

2

17

54

770

50

20 

5 

1995

955 

230 

128 

102 

4

27

97

725

59

28 

15 

1996

1028 

198 

102 

96 

2

28

72

830

61

28 

7 

1997

1134 

251 

139 

112 

4

25

110

883

71

27 

14 

1998

1193 

310 

153 

157 

12

29

112

883

93

43 

21 

1999

1400 

299 

78 

221 

8

18

52

1101

123

58 

40 

2000

1450 

342 

92 

250 

1

21

70

1108

130

75 

45 

2001

1436

407 

87 

320 

6

13

68

1029

148

97 

75 

2002

1412 

390 

80 

310 

5

9

66

1022

173

83 

54 

2003

1404 

377 

130 

247 

7

20

103

1027

148

68 

31 

2004

1410 

343 

159 

184 

9

27

123

1067

122

47 

15 

2005

1363 

370 

159 

211 

7

18

134

993

137

55 

19 

2006

1313 

357 

153 

204 

4

14

135

956

134

54 

16 



	Rate

100%

24.39%

9.57%

14.82%

0.58%

2.02%

6.98%

75.61%

8.22%

4.36%

2.23%




This table presents the descriptive statistics of our main variables. Panel A reports mean, standard deviation, minimum, lower quantile, median, upper quantile, maximum of the corporate investment measure and other control variables. These variables are winsorized at both bottom and top 1% levels. Panel B reports the numbers of each credit rating transitions magnitude in each year in the initial sample. Credit ratings and their transitions are deleted or winsorized.
	Table 3 Correlation Matrix
　
	Investment
	Lag Transition
	Macro Q
	Cash Flow
	Firm Size

	Investment
	1
	0.155
	0.391
	0.366
	-0.008

	
	
	<.0001
	<.0001
	<.0001
	0.318

	Lag Transition
	
	1
	0.085
	0.112
	0.022

	
	
	
	<.0001
	<.0001
	<.0001

	Macro Q
	
	
	1
	0.581
	0.035

	
	
	
	
	<.0001
	<.0001

	Cash Flow
	
	
	
	1
	0.098

	
	
	
	
	
	<.0001

	Firm Size
	
	
	
	
	1

	
	
	
	
	
	


This Table reports the Correlation Coefficients between the main variables, including 15501 observations. All the variables are winsorized at both bottom and top 1% levels, except for credit rating transitions. Coefficients significant at the 5% level are in boldface.

Table 4 Univariate Tests Results 

Differences in Cost of Debt, Cost of Equity, and Capital Investment around Credit Rating Transitions
	Panel A Cost of Debt

	Upgrades
Downgrades
N

Before
After
Mean

Std Dev

t Value

N

Before
After
Mean

Std Dev

t Value

1751
0.096

0.089

-0.007

0.030

-9.800

2636
0.090

0.091

0.001

0.030

2.240



	Panel B Cost of Equity

	Upgrades
Downgrades
N

Before
After
Mean

Std Dev

t Value

N

Before
After
Mean

Std Dev

t Value

492

0.113

0.093

-0.021

0.071

-6.730

583

0.107

0.150

0.043

0.126

8.150



	Panel C Capital Investment

	Upgrades
Downgrades
N

Before
After
Mean

Std Dev

t Value

N

Before
After
Mean

Std Dev

t Value

1729
0.249

0.271

0.022
0.217

4.270

2605
0.225

0.151

-0.075

0.203

-18.950




This table reports the t-test results of the differences in cost of debt, cost of equity, and capital investment around credit rating transitions. We separate transitions into upgrades and downgrades, and calculate the differences between cost of debt, cost of equity, and capital investment levels in the year before the credit rating transitions and in the year after the credit rating transitions (t-1~t+1, if the firms’ credit rating grades in year t are different from the values at the beginning of that year, we identify the year as event year t). We report the numbers of observations, the means, the standard deviations, and the t-values. Variables are winsorized at both bottom and top 1% levels, but the credit rating transition variables are not. Coefficients significant at the 5% level are in boldface.

Table 5 : The effect of credit rating transition on capital investment
		Specification


		(1)

	(2)

	(3)

	(4)

	(5)

	(6)

	(7)

	(8)



	

	Lag Transition

0.017 

0.013 

0.013 

0.011 

(19.43)

(14.95)

(15.02)

(12.46)

Lag Upgrade

0.017 

0.014 

0.013 

0.012 

  (9.08)

(7.65)

(7.48)

(7.13)

Lag Downgrade

-0.017 

-0.013 

-0.014 

-0.011 

(-16.58)

(-12.37)

(-12.56)

(-9.84)

Macro Q

0.004 

0.004 

0.004 

0.004 

0.008 

0.008 

(29.75)

(29.75)

(29.61)

(29.61)

(26.83)

(26.28)

Cash Flow

0.046 

0.046 

0.047 

0.047 

0.025 

0.025 

(22.01)

(22.01)

(22.44)

(22.44)

(9.71)

(9.69)

Firm Size

-0.004 

-0.004 

-0.005 

-0.005 

(-5.39)

(-5.39)

(-6.78)

(-6.73)

Lag Cash Flow

0.033 

0.033 

(13.08)

(13.10)

Macro Q Square

0.000 

0.000 

(-16.54)

(-16.56)



	Obs

17961

17961

15111

15111

15110

15110

15029

15029

R-Square

2.06%

2.06%

19.40%

19.40%

19.55%

19.55%

21.88%

21.88%




This table reports the results from panel data regressions of capital investments on the credit rating transitions and control variables. The sample covers observations between years 1987 to 2006. Years and industries are controlled. The values of the new variables Lag Upgrade (Lag Downgrade) are the magnitude of credit rating transitions if the transitions improve (deteriorate). Variables are winsorized at both bottom and top 1% levels, except for the transition variables. We report the coefficients and the t-values (presented in brackets). Coefficients significant at the 5% level are in boldface.
Table 6 : The effect of cost of capital on capital investment
Panel A

		Specification


		(1)

	(2)

	(3)

	(4)



	

	Estimated Cost of Debt

-2.298

-1.707

-1.709

-1.318

(-21.65)

(-15.67)

(-15.69)

(-11.65)

Macro Q

0.004

0.004

0.007

(22.93)

(22.91)

(18.17)

Cash Flow

0.054

0.055

0.032

(23.09)

(23.23)

(10.22)

Firm Size

-0.002

-0.002

(-2.61)

(-2.66)

Lag Cash Flow

0.045

(14.05)

Macro Q Square

0.000

(-12.45)



	Obs

15057

12791

12790

10819

R-Square

3.01%

20.33%

20.37%

22.90%




Panel B

		Specification


		(1)

	(2)

	(3)

	(4)



	

	Estimated Cost of Equity

-2.622 

-1.863 

-1.822 

-1.472 

(-15.58)

(-12.19)

(-11.89)

(-8.71)

Macro Q

0.002 

0.002 

0.003 

(9.29)

(9.28)

(6.60)

Cash Flow

0.076 

0.076 

0.027 

(17.27)

(17.29)

(4.06)

Firm Size

-0.005 

-0.004 

(-3.27)

(-2.84)

Lag Cash Flow

0.058 

(9.30)

Macro Q Square

0.000 

(-3.72)



	Obs

4867

4747

4747

3520

R-Square

4.75%

24.62%

24.80%

25.91%




This table reports the regression results with estimated cost of capital. The sample used here started from year 1987 to 2006. Years and industries are controlled. Estimated cost of capital is calculated from the first stage regressions results. We report the coefficients and the t-values (presented in brackets). Coefficients significant at the 5% level are in boldface.

Table 7 Univariate Tests within Investor Sentiment Subgroups:

Differences in Cost of Debt, Cost of Equity, and Capital Investment around Credit Rating Transitions
Panel A Sentiment index

	Low

	Year

	1990

	1989

	2003

	1988

	1992

				
		Sent

	-0.65

	-0.64

	-0.33

	-0.33

	-0.29

				

	

	Year

1993

2004

1998

2005

1991

1995

2002

1987

1994

Sent

-0.15

-0.11

-0.07

-0.02

0.01

0.02

0.21

0.21

0.22



	High

Year

1997

2001

1999

1996

2000

Sent

0.67

0.73

0.81

1.00

1.99




Table 7 con’d

	Panel B Cost of Debt

	Low

Sentiment
Upgrades
Downgrades
N

Before
After
Mean

Std Dev

t Value

N

Before
After
Mean

Std Dev

t Value

382
0.106

0.102

-0.003

0.032

-2.04

669

0.091

0.093

0.002

0.025

1.84



	High

Sentiment
Upgrades
Downgrades
N

Before
After
Mean

Std Dev

t Value

N

Before
After
Mean

Std Dev

t Value

414
0.091

0.081

-0.010

0.029

-6.75

865

0.086

0.086

0.000

0.020

0.23



	Panel C Cost of Equity

	Low

Sentiment
Upgrades
Downgrades
N

Before
After
Mean

Std Dev

t Value

N

Before
After
Mean

Std Dev

t Value

70

0.092

0.089

-0.003

0.060

-0.43

143
0.137

0.173

0.036

0.118

3.61



	High

Sentiment
Upgrades
Downgrades
N

Before
After
Mean

Std Dev

t Value

N

Before
After
Mean

Std Dev

t Value

115
0.100

0.091

-0.010

0.046

-2.21

154

0.119

0.139

0.020

0.111

2.14



	Panel D Capital Investment

	Low

Sentiment
Upgrades
Downgrades
N

Before
After
Mean

Std Dev

t Value

N

Before
After
Mean

Std Dev

t Value

372
0.218

0.227

0.009

0.183

0.950

665

0.234

0.152

-0.082

0.183

-11.550



	High

Sentiment
Upgrades
Downgrades
N

Before
After
Mean

Std Dev

t Value

N

Before
After
Mean

Std Dev

t Value

443

0.340

0.313

0.027

0.174
3.220

639

0.276

0.181

-0.095

0.238

-10.100




This Table reports the t-test results of the differences in cost of capital and capital investment around credit rating transitions in sentiment subgroups. The sentiment index is taken from Wurgler’s web site. It is an updated version of Eq. (3) in Baker and Wurgler (2006). The differences between capital investment levels in the year before the credit rating transitions and in the year after the credit rating transitions (t-1~t+1, if the firms’ credit rating grades in year t are different from the values at the beginning of that year, we identify the year as event year t). We report the numbers of observations, the means, the standard deviations, and the t-values. Variables are winsorized at both bottom and top 1% levels, but the credit rating transition variables are not. Coefficients significant at the 5% level and below are in boldface.
Table 8 Panel A : The effect of low Investor Sentiment and transition on investment 

		Specification


		(1)

	(2)



	

	Lag Transition

0.010 

(11.02)

Lag Upgrade

0.010 

(5.92)

Lag Downgrade

-0.010 

(-9.30)

Low Sentiment
-0.190
-0.187
(-2.97)

(-2.93)

Low Sentiment _ Lag Transition

-0.002

(-1.40)

Low Sentiment _ Lag Upgrade

-0.011
(-3.79)

Low Sentiment _ Lag Downgrade

0.000

(-0.54)

Macro Q

0.010 

0.008 

(28.36)

(26.28)

Cash Flow

0.025 

0.025 

(9.60)

(9.69)

Firm Size

-0.001 

-0.005 

(-1.02)

(-6.73)

Lag Cash Flow

0.026 

0.033 

(10.08)

(13.10)

Macro Q Square

0.000 

0.000 

(-18.84)

(-16.56)



	Obs

14619
14619
R-Square

29.47%

29.54%




This table reports the results from panel data regressions of capital investments on the credit rating transitions, low sentiment, their interactions and control variables. Sentiment data is downloaded from Wurgler’s webpage, and is calculated from updated version of Eq. (3) in Baker and Wurgler (2006). The sample covers observations between years 1987 to 2005 because available sentiment data from Wurgler’s webpage end in 2005. Years and industries are controlled. The values of the new variables Lag Upgrade (Lag Downgrade) are the magnitude of credit rating transitions if the transitions improve (deteriorate). The values of low sentiment take the value of the original sentiment data, and multiplied by -1. Its larger value indicates worse market sentiment. Variables are winsorized at both bottom and top 1% levels, except for the transition variables. We report the coefficients and the t-values (presented in brackets). Coefficients significant at the 5% level are in boldface.
Table 8 con’d

Panel B Regressions within Investor Sentiment Subgroups
		Specification


		(1)

	(2)

	(3)

	(4)

	(5)

	(6)



	

	Investor Sentiment

Total

High

Low

Total

High

Low



	Lag Transition

0.011 

0.013 

0.007 

(12.46)

(6.31)

(4.42)

Lag Upgrade

0.012 

0.058 

0.012 

(7.13)

(7.21)

(1.63)

Lag Downgrade

-0.011 

-0.035 

-0.033 

(-9.84)

(-4.90)

(-5.28)

Macro Q

0.008 

0.010 

0.008 

0.008 

0.010 

0.008 

(26.83)

(17.25)

(9.53)

(26.28)

(17.20)

(9.48)

Cash Flow

0.025 

0.028 

0.048 

0.025 

0.027 

0.046 

(9.71)

(6.03)

(6.89)

(9.69)

(5.79)

(6.71)

Firm Size

-0.005 

-0.004 

-0.006 

-0.005 

-0.004 

-0.006 

(-6.78)

(-2.51)

(-4.53)

(-6.73)

(-2.45)

(-4.50)

Lag Cash Flow

0.033 

0.013 

0.046 

0.033 

0.012 

0.045 

(13.08)

(2.69)

(8.12)

(13.10)

(2.59)

(7.90)

Macro Q Square

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

(-16.54)

(-9.82)

(-7.17)

(-16.56)

(-9.81)

(-7.09)



	Obs

15029

4336

3435

15029

4336

3435

R-Square

21.88%

21.41%

19.15%

21.88%

22.21%

19.46%




This Table reports the regression results of investor sentiment subsamples. We identify all the observations in years 1990, 1989, 2003, 1988, and 1992 as the low sentiment group and all the observations in years 1997,2001,1999,1996, and 2000 as the high sentiment group. All the variables are calculated as previous tables. Variables are winsorized at both bottom and top 1% levels, except for the transition variables. We report the coefficients and the t-values (presented in brackets). Coefficients significant at the 5% level are in boldface.
Table 9 Regression Results with Real or Unexpected Credit Rating Transitions as Tests Variables

		Specification



	

	(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)



	Lag Transition

0.017

0.013

0.013

0.011

(19.43)

(14.95)

(15.02)

(12.46)

Lag Unexpected Transition

0.005

0.004

0.003

0.002

(7.73)

(6.18)

(4.32)

(3.23)

Macro Q

0.004

0.007

0.004

0.007

0.008

0.014

(29.75)

(36.20)

(29.61)

(35.88)

(26.83)

(33.80)

Cash Flow

0.046

0.042

0.047

0.042

0.025

0.027

(22.01)

(17.76)

(22.44)

(17.49)

(9.71)

(11.03)

Firm Size

-0.004

0.016

-0.005

0.014

(-5.39)

(6.16)

(-6.78)

(5.39)

Lag Cash Flow

0.033

0.038

(13.08)

(17.22)

Macro Q Square

0.000

0.000

(-16.54)

(-21.63)



	Obs

17961

22264

15111

18253

15110

18253

15029

17547

R-Square

2.06%

12.62%

19.40%

25.99%

19.55%

25.98%

21.88%

28.67%




This table reports the results using real or unexpected credit rating transitions as testing variables. The sample used here are from year 1987 to 2006. Years and industries are controlled. Variables are winsorized at both bottom and top 1% levels, except for the transition variables. We report the coefficients and the t-values (presented in brackets). Coefficients significant at the 5% level are in boldface. 
� It is worth noting that our sample of firms are less likely to be smaller, high growth firms since these types of  firms are less likely to be rated. While in theory, these firms are less likely to be affected by investor sentiment, ultimately, it is an important empirical question which we attempt explore.   


� Prior studies suggest that separate regression tests on the two groups is likely to provide better results when the association between the X variable (credit rating transitions) and Y variable (investments) is hypothesized to be contingent on the moderator variable Z (e.g. corporate governance, or investor sentiment) which assumes two values (i.e. high and low levels of corporate governance, or investor sentiment) (see also; Staw and Oldham 1978; Hardy 1993; Wright et al. 1996, p. 452; Gul et al., 2009).





� Since the cost of equity measure is an implied one, we also follow Kothari et al. (2009), to compute another cost of equity measure. First using a rolling window of five years of monthly returns ending in the fiscal year end month, we estimate three-factor model for each stock i, 


R i – R f = a i + b i *[ R m – R f ] + s i * SMB + h i * HML + e i . Firm i’s estimated loadings, i.e., estimated b, s, and h coefficients, multiplied by the average returns for the three factors from 1963-2006 gives the estimated cost of capital for firm i. Empirically we find that the distributions of two measures of cost of equity are quite similar, and they are significantly positively correlated (the Pearson correlation Coefficient is 0.324 (p<0.001)). Our results are similar using this measure. For parsimony we only report results using the first measure.


� Detailed results are available from the authors upon request.
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