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Abstract: This paper investigates the relationship between the U.S S&P 500 stock market and purchases of U.S. corporation stocks by foreign investors. Estimations using monthly data from 1978:1 to 2008:7 under various methodologies show that, controlling for asset prices (interest rates and the yield curve) and inflation, purchases of U.S. stocks by foreign investors have a positive and statistically significant impact on the U.S. stock market performance. We also show that their relationship is time variant. In a global world, the demand-side variable captured by the foreign appetite for U.S. stocks attenuates the negative effects associated with the domestic forces.
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1. Introduction In a seminal paper, Chen et al. (1986) tested whether innovations in macroeconomic variables are risks that are rewarded in the stock market. They find that the spread between long and short interest rates, inflation, industrial production, and the spread between high and low grade bonds are significantly priced. They also find that market portfolio, oil prices, and aggregate consumption risks are not separately rewarded in the stock market. Subsequent studies which have further explored this relationship include: Shapiro (1988); Kaul and Seyhun (1990); Lee (1992); Fama and French (1993); Hooker (1996); Bakshi and Chen (1996); Hess and Lee (1999); Gjerde and Saettem (1999); Kwon and Shin (1999); Hondroyiannis and Papapetrou (2001); and Wei (2003). Earlier works concerning the relationship between the stock market and macroeconomic variables concentrated on how oil price shocks affected the stock market, such as: Hamilton (1983) and Burbidge and Harrison (1984).1 Because from the late 1960s to the late 1970s the U.S. economy suffered from high and volatile inflation, significant work was done about the relationship between stock returns and inflation. See, for example, Lintner (1975), Nelson (1976), and Fama and Schwert (1977). One important and yet so far neglected factor in the literature is the foreign appetite for U.S. stocks and the impact that such demand may have on the stock market. There are a number of studies showing that local stock prices of several countries, especially emerging markets, are sensitive to foreign inflows in a positive and large manner. See, among others, Clark and Berko (1996), Brennan and Cao (1997), Bekaert and Harvey (1998), Choe et al. (1999), Froot et al. 1



The relationship between oil and the stock market has been revisited recently due to the significant movements in oil prices. See, among others, Jones and Kaul (1996); Sadorsky (1999); Park and Ratti (2008); Driesprong et al. (2008); and Mohan and Faff (2008).
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(2001), and Bekaert et al. (2002). However, the issue of how foreign purchases of U.S equity affect the stock market is only lightly considered in these studies. On the one hand, using data from 1994 to 1998, Froot el al. (2001) find a positive correlation between inflows and stock returns in developing markets, while in developed markets inflows do not forecast positive returns. Brennan and Cao (1997) examine net purchases by U.S. residents of equities in 16 emerging markets over the period 1989.1 to 1994.4. They also look at the equity flows between the U.S and four developed countries (Canada, Germany, Japan, and the United Kingdom). They find empirically that portfolio flows from the U.S to these countries are associated with returns on national market indices. They also find that while U.S purchases of equities in the four developed foreign markets tend to be positively associated with their market returns, purchases of U.S. equities from these four countries have no significant impact on U.S. market returns. Another strand of literature examines local and foreign purchases of U.S. on the basis of discerning the behavior of portfolio investors. Kim and Wei (2002) study the Korean case and find that foreign investors outside Korea are more likely to engage in positive feedback trading strategies and are more likely to engage in herding than the branches of foreign institutions or foreign individuals living in Korea. They suggest that the difference in trading behavior is related to the difference in their information set. Brennan and Cao (1997) show that when domestic investors possess a cumulative information advantage over foreign investors about their domestic market investors tend to purchase foreign assets in periods when the return on foreign assets is high and to sell when the return is low. This study attempts to assess whether foreign purchases of U.S. corporations stocks (FPUSC) affect U.S. stock market performance (S), controlling for key macroeconomic variables shown to significantly explain the variance in stock prices. While information on U.S. stock
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flows is certainly available to home and foreign investors, there is the natural “safe-heaven” argument for investing in the U.S. market. Foreign investors may perceive the U.S. to be a good place to invest even when the U.S economy suffers due to the implementation of erroneous policies or due to random economic shocks. The notion of investing in U.S. stocks follows directly from diversification strategies by foreign investors. Figure 1 shows that from 1978 to about 1992 the gross amount of foreign purchases of U.S corporations stocks remained relatively low. However, a significant shift in the amount of FPUSC can be observed from the mid-1990s onwards. In fact, the series of foreign purchases increased substantially after the mid-1990s. That may, in part, explain why over time foreign purchases of U.S corporations stocks has grown faster than the S&P 500 as illustrated in Figure 1. FPUSC in July of 2008 was about 1,244 times the level of FPUSC in January of 1978; however the S&P 500 ratio for the same time frame was only 14 times higher. [Insert Figure 1 here] International capital market development in the past decades has been marked by a series of policy changes under which many cross border investment restrictions have been reduced or eliminated, and the market structures of many international exchanges were reformed allowing foreign investors to acquire the liquidity necessary to invest in the U.S. market. See Chou et al. (1994). As Figure 2 shows, foreign investors have been pouring money not only into the stocks of U.S. corporations, but also into government securities and corporate bonds. We label this phenomenon reverting spillover effect of financial flows: the remarkable quantity of U.S dollars that the United States pours into the world to buy everything from oil, machineries, automobiles, electronics, appliances, toys, apparels, produce, among other; and which has caused a sustained and growing current account deficit as shown in Figure 3, has facilitated this significant level of
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foreign investment in the U.S. In fact, one can visually see the link between capital account components in Figure 2 with the current account in Figure 3: as the U.S. current account deficit widened in the mid-1990s the foreign purchases of U.S assets shot up dramatically. [Insert Figures 2 and 3 here] This paper employs monthly data from 1978:1 to 2008:7 under various methodologies to test whether the impact of this inflow of foreign funds into the U.S. stock market has become large enough to have predictive power on the U.S. stock market performance. We find that there exists a long-run relationship between the U.S. stock market and purchases of U.S. corporations stocks by foreign investors. We also show that their relationship varies with time. Controlling for asset prices (interest rates and the yield curve) and inflation, purchases of U.S. stocks by foreign investors have a positive and statistically significant impact on the U.S. stock market performance. Overall, the demand-side variable captured by the foreign appetite for U.S. stocks attenuates the negative effects associated with the domestic forces. The remainder of the paper is organized as follows: Section 2 describes the theoretical framework and methodology; Section 3 describes the data and presents descriptive statistics; Section 4 presents the empirical results; and Section 5 presents the conclusions.



2. Theoretical framework and methodology Extant financial literature in, e.g., Copeland et al. (2005) shows that the intrinsic value of a particular stock can be written as expected discounted dividends:



∞



P0 = ∑ t =1



Divt (1 + k s ) t



(1),
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where: P0 is the theoretical value of stock P; Divt is the dividend stream at time t; and k s is the discount rate. The appropriate discount rate, such as the one suggested by the Capital Asset Pricing Model (CAPM), is the market-determined required rate of return on equity capital. See Sharpe (1963):



E ( Ri ) = R f + [ E ( Rm ) − R f ]



σ im σ m2



(2),



where: σ m2 is the variance of the market portfolio; σ im is the covariance between stock i and the market portfolio; R f is the risk-free rate of return; and Rm is the return on the market portfolio. According to (2), the expected return can be decomposed into a risk-free rate of return, R f , and a



[



risk premium: E ( Rm ) − R f



]σσ



im 2 m



. On the aggregate, the risk-free rate can be proxied by the U.S.



3-month Treasury Bill rate. Since the risk premium has an expectation component it can be properly proxied by the spread between long and short interest rates (SBLS). The reason is that when the market is pessimistic about future stock market performance, massive amount of funds are moved to short-term U.S treasuries which cause their prices to go up, and the yield to come down ceteris paribus. This widens the spread between the long and the short yields. Combining (1), (2) and the above arguments, a basic theoretical model of the aggregate stock market behavior function can be expressed as follows:



st = divt − (rf t + sblst ) .



(3)
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Hess and Lee (1999) demonstrate that, on the aggregate, dividend can be proxied by total output (y). They also show that output is subject to both supply and demand disturbances and postulate that aggregate demand is a positive function of real stock of money and a negative function of interest rate as follows:



y td = mt − pt − rt



(4),



with all variables, except interest rates, expressed in logarithms. On the other hand, the aggregate supply is a function of productivity and employment in:



y ts = θ t + N t



(5),



where: θ = log of productivity and N = log of employment. Since economic theory posits that the price level is affected positively by money supply and negatively by productivity and interest rate, the current price level is presented as follows:



pt = mt − θ t − rt



(6)



For simplicity, it is assumed that the demand shock is mainly due to monetary shocks and the supply shock is due to productivity shocks. As a result, demand shocks (e.g., monetary shocks) results in a positive effect on stock returns and inflation whereas supply shocks (e.g. productivity shocks) cause a negative relation between stock returns and inflation.
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The current view between dividends and stock prices is in line with the dividend clientele effect originally suggested by Miller and Modigliani (1961). Baker and Wurgler (2004) propose that the decision to pay dividends is driven by prevailing investors demand for dividend payers. Managers cater to investors by paying dividends when investors put a stock price premium on payers, and by not paying when investors prefer non-payers. This theory can be linked to Hess and Lee (1999)’s rationalization of supply and demand shocks: during time of inflation more people may want dividends to be able to maintain current consumption levels; on the other hand, in time of low inflation, people may prefer companies that pay no dividends, which should lead to future growth and potentially significant future capital gains to be used for future consumptions. In case of desired dividends, a positive relationship will be found between dividends and stock prices; in case of desired future capital gains a negative relationship will be found between dividends and stock prices.2 Replacing DIV in (3) by inflation (INF) as in Fama (1981) results in the following basic model:



st = inf t + rf t + sblst



(7),



and its respective empirical version becomes:



log(S t ) = β 0 + β1 INFt + β 2 R f t + β 3 SBLS t + ε t



(8)



2



This can be connected to the traditional finance empirical dilemma concerning market reaction to the payment of dividends by corporations. For example, the effect of dividends on stock prices is considered by Bernheim (1991) and others a “puzzle”. Miller and Modigliani (1961) proved the irrelevance of dividend policy in a world where there were no taxes or transaction costs; however, once corporate and personal income taxes are introduced the theory suggests that perhaps it would be optimal to pay no dividends at all because the tax disadvantage of ordinary income over capital gains makes dividend payment economically undesirable. See Copeland et al. (2005).
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The empirical findings on the link between stock returns and inflation is mixed. For example, Lintner (1975), Bodie (1976) Jaffe and Mandelker (1976), Nelson (1976) and Fama and Schwert (1977) find a negative relationship between these two series. Kaul (1987, 1990), Kaul and Seyhun (1990) and Boudoukh et al. (1994) argue that the relationship between stock returns and inflation depends on the money supply function, whereas Stulz (1986), Marshall (1992), Carmichael (1985), Lee (1989) and Bakshi and Chen (1996) suggest that the negative relationship between stock returns and inflation may be caused by nonmonetary factors. However, theoretical analysis based on equilibrium models by Hess and Lee (1999) shows that the relationship between stock returns and inflation could be either negative or positive. Model (8) is based on Hess and Lee (1999). The underlying theory is that the relationship between stock returns and inflation can be explained by a combination of two shocks: one due to supply disturbances and the other due to demand disturbances. Supply disturbances are primarily due to real output shocks and cause a negative stock return-inflation relationship whereas demand disturbances are mainly due to monetary shocks and give rise to a positive stock-returninflation relationship. If the relationship between inflation and stock returns is found to be negative, given the time horizon in the included sample, then it can be concluded that real output shocks dominated monetary shocks. On the other hand, if the relationship is found to be positive, then it can be assumed that monetary shocks dominated real output shocks. We expand (8) by including the log of foreign purchases of U.S corporation stocks (FPUSC) as a predictor of the U.S stock market performance and use a composite model as presented below:



log(S t ) = β 0 + β1 INFt + β 2 R f t + β 3 SBLS t + β 4 log( FPUSC ) + ε t



(9)



8



The rationale for the β4-coefficient follows from several of the studies reviewed in the Introduction. Hondroyiannis and Papapetrou (2001) include the performance of foreign stock markets as a predictor of the stock market performance for Greece; Froot et al. (2001) have shown that local stock prices of several countries are sensitive to foreign inflows in a positive and significant manner; and Kim and Wei (2002) find that foreign investors outside Korea are more likely to engage in positive feedback trading strategies and are more likely to engage in herding than the branches of foreign institutions or foreign individuals living in Korea. When inflation (INF) moves higher, the required rate of return on equity capital should also increase and the intrinsic value of existing stocks, ceteris paribus, should decrease. As a result, we expect β1 to be negative. The implication of this statement is that we expect real output shocks to dominate monetary shocks. The same applies to the risk-free rate (Rf), and the spread between long and short rates (SBLS); therefore we expect β2 and β3 to be negative as well. On the other hand, a significant increase in purchases of U.S. corporations stocks by foreigners should put upward pressure on the price of stocks. As a result, we expect β4 to be positive. As with the basic model (8), the composite model represented in (9) is estimated by OLS; dynamic OLS (DOLS) by Stock and Watson (1993); and by the multivariate maximum likelihood procedure (JOH-ML) of Johansen (1998, 1991). Since estimations using OLS may suffer from spuriousness due to heteroscedasticity and autocorrelation, we use the Newey and West (1987) variance-covariance estimator that is consistent with the presence of both heteroscedasticity and autocorrelation. In the first stage of this analysis, we investigate the presence of unit roots in the above mentioned time-series. A battery of unit root tests is conducted to assess whether or not the series
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are I(1) at levels and turn I(0) when first differenced. Since the unit root null can not be rejected in levels we test for the existence of a stable long-run relationship among St, INFt , Rft, and SBLSt and among St, INFt , Rft, SBLSt and FPUSC using the Johansen (1988, 1991) trace and maximum eigenvalue tests. We want to assess whether or not deviations of St from a linear combination of INFt , Rft, and SBLSt and INFt , Rft, SBLSt and FPUSC are stationary. After the unit root and cointegration tests, we proceed with the second stage of the analysis, which entails estimating the cointegrating coefficients of (8). Such a procedure is needed to obtain a clear picture of how each of the included determinants in the basic model represented by (8) influences the performance of the U.S. stock market in the long-run. The third stage of the analysis requires the estimation of the cointegrating coefficients of the composite models (9) to assess whether or not β4 contributes to the explanation of the U.S stock market performance. The fourth step involves the comparison of the forecasting performance of the basic against the composite model by assessing whether or not the composite model’s Mean Square Error (MSE) for both in-sample and out-of-sample forecasts is statistically lower than that of the basic model. As Stock and Watson (1999) concluded, time series models and forecasting methods, however appealing from a theoretical point of view, ultimately must be judged by their performance in real economic applications. In-sample forecasts are those generated for the same set of data that was used to estimate the model’s parameters. However, since a model might provide a good fit to the predictor in the sample used to estimate the parameters, which might not translate to good forecasting performance, we go one step further and perform one-step-ahead out-of-sample comparison as well. A one-step-ahead forecast is a forecast generated for the next observation only. We use a recursive window to generate a series of out-of-sample forecasts for the last twelve months, the holdout sample. In a recursive
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forecasting model, the initial estimation date is fixed, but additional observations are added one at a time to the estimation period.3 The mean square errors (MSE) are calculated as follows:



MSE =



T 1 ∑ ( yt + s − f t ,s ) 2 T − (T1 − 1) t =T1



(10),



where: T is the total sample size (in-sample plus out-of-sample), and T1 is the first out-of-sample forecast observation. Thus in-sample model estimation initially runs from observation 1 to (T1 – 1), and observations T1 to T are available for out-of-sample estimation, i.e. a total holdout sample of T - (T1 – 1). We also calculate the Theil’s (1966) U-statistic defined as follows:



2



T



U =∑ t =T1



⎛ yt + s − f t ,s ⎞ ⎟⎟ ⎜⎜ x t+s ⎠ ⎝ 2 ⎛ y t + s − fbt , s ⎞ ⎟⎟ ⎜⎜ x t + s ⎠ ⎝



(11),



where: fbt , s is the forecast obtained from a benchmark model (the composite model in our analysis). A U-statistic of one implies that the model under consideration and the benchmark model have equal forecasting abilities while a value of more than one implies that the benchmark model is superior to the basic model, and vice versa. As suggested by Makridakis and Hibon (1995), we also report the MSE metrics along with a t-test to find if one MSE is statistically 3



The observations used to estimate the parameters and the one-step-ahead forecasts were as follows: the one stepahead forecast for 2007M8 used data to estimate model parameters from 1978M1 to 2007M7; the one step-ahead forecast for 2007M9 used data to estimate model parameters from 1978M1 to 2007M8; and so on, until the one stepahead forecast for 2008M7 which used data to estimate model parameters from 1978M1 to 2008M6.
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lower than the other for the in-sample forecast. As customary in the forecasting literature, the Diebold and Mariano (1995) statistic (DM) is reported in for the out-of-sample forecast.4 Two other common metrics used to measure how well a model forecast y relative to another model are the mean absolute error (MAE) and the mean absolute percentage error (MAPE), both of which are also included in our analysis. The final stage of this research calls for a rolling cointegration analysis between the stock market performance and purchases by foreigners of U.S corporations stocks. Standard unit-root tests assume a symmetric adjustment process. As suggested by Enders and Granger (1998), however; the long-run relationship between the U.S stock market performance and purchases by foreigners of U.S stocks may be time variant. While we do not investigate asymmetric ECMs as done by Sarno and Thornton (2003), we proceed to graphically inspect the long-run cointegrating relationship between the U.S stock market performance and foreign demand of U.S corporations stocks using rolling cointegrations analysis through a recently developed technique by Brada et al. (2005). The methodology is based on a recursive, moving-window of 120-month periods to assess how the cointegrating relationship changes over time.



3. The Data and Descriptive Statistics



We utilize monthly observations of the S&P 500 from Datastream for the period 1978:1 to 2008:7. Monthly calculations of the spread between long and short interest rates (SBLS) are computed by subtracting the U.S 3-Month Treasury Bill from the U.S 10-year Treasury Constant Maturity Rate Yields (Series TB3MA and GS10) for the sample period. The series were 4



The widely used Diebold-Mariano (1995) statistic is obtained by regressing the loss differential series on an intercept and a MA (1) term to correct for serial correlation. Negative statistics imply that the basic model forecast beats the composite model forecast. Positive statistics imply that the composite model forecast beats the basic model forecast.
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downloaded



from



the



website



of



the



Federal



Reserve



Bank



of



Saint



Louis



(http://www.frbstlouis.com). The Release is H.15 Selected Interest Rates, monthly rates, in percentage and average of business days. Monthly observation on the U.S Consumer Price Index for All Urban Consumers: All Items, from the U.S. Department of Labor: Bureau of Labor Statistics (series CPIAUS) for the period are obtained from the Board of Governor of the Federal Reserve System, downloaded from the Federal Reserve Bank of Saint Louis (http://www.frbstlouis.com). The release is the Consumer Price Index. Units: Index 1982-1984 = 100. Monthly data of purchases and sales of U.S corporations common stocks by foreigners were obtained from the Treasury International Capital (TIC) reports and were downloaded from http://www.treas.gov/tic/. The TIC data represent foreign investor’s purchases and sales of U.S long-term securities as reported by commercial banks, bank holding companies, brokers and dealers, foreign banks, and non-banking enterprises in the U.S. The reports include data on purchases and sales of U.S Treasury Bonds and Notes, U.S Government Agency Bonds, U.S Corporation Stocks, Foreign Bonds, and Foreign Stocks. Several papers have used TIC data in a variety of empirical analysis.5 Table 1 presents key descriptive statistics of the series used. Tests of the shape of the distributions indicate that all series are leptokurtic, which implies that these distributions are
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Brennan and Cao (1997) use TIC-based data to examine the effect of both purchases of foreign equities by U.S residents and purchases of U.S equities by foreign residents on the effect of stock market returns for Canada, Germany, Japan, and the United States for the period 1982.2 to 1994.4. They also use net purchases by U.S residents of equities in 16 emerging markets over the period 1989.1 to 994.4 to demonstrate a positive correlation between these purchases and the emerging stock market’s returns. On the other hand, Bertaut and Griever (2004) use TICbased data to show that the market value of foreign holdings of the U.S long-term securities has long exceeded that of the U.S holdings of foreign long-term securities. They also report that residents of Japan and the U.K are the largest portfolio investors in the U.S long-term securities. More recently, Mollick and Soydemir (2008) use TICbased data to show that a one-time increase in net Japanese purchases of U.S Treasury securities has an immediate negative effect on U.S long bond yields but a short-lived yen depreciation.
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higher or more peaked than the normal distribution. Some of the series are moderately skewed as well. The Jarque-Bera tests reject the null (p < 0.10) of underlying normal distribution for most of the series. Due to the sample size (367 observations) and the implications of the central limit theorem, non-normality is considered not to be an impediment for our analysis as in Sarno and Thornton (2003). [Insert Table 1 here] Figure 4 shows rolling correlations between S and FPUSC based on a moving-window of 120-month periods. The first 120-month correlation coefficient was computed from month 1 to month 120; the second 120-month correlation coefficient was computed from month 2 to month 121 and so on. Figure 4 suggests that there has been a significant positive (above +0.50) rolling correlation between foreign purchases of U.S common stocks (FPUSC) and the performance of the S&P 500 (S). It is interesting to note that the full sample coefficient of correlation between these two variables for the include time horizon has been extremely high (close to +0.80). The rolling correlation breaks the 0.80 level to the downside around December of 2004. [Insert Figure 4 here]



4. Empirical Analysis



Table 2 shows the unit root tests of S, INF, Rf, SBLS and FPUSC. We include the traditional augmented Dickey and Fuller (1979) test, in addition to the modified augmented Dickey and Fuller test proposed by Elliott et al. (1996), and the KPSS method suggested by Kwiatkowski et al. (1992). Additional information concerning these tests has been included at the notes to Table 2. As can be seen in the column to the right, S, INF, Rf, SBLS and FPUSC are consistent with I (1) processes: the series have a unit root in levels, but are stationary when first-
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differenced, in line with the findings by Nelson and Plosser (1982) for several economic and financial series. [Insert Table 2 here] The next stage entails the testing for the presence of a long-run relationship among the variables in both empirical models. Panel A of Table 3 shows a strong support for the existence of a stable long-run relationship among S, INF, Rf, SBLS by the Johansen (1988, 1991) trace and maximum eigenvalue tests for the full sample, which includes observations from 1978:01 to 2008:07. The hypothesis of no cointegration is decisively rejected at conventional significance levels. The full sample was divided into three sub-samples to check for cointegration consistency among these four variables. The first sub-sample runs from 1978:01 to 1999:12 and the second sub-sample goes from 2000:01 to 2008:07. The third from 1978:01 to 2004:12 represents the data points in agreement with rolling correlations equal or above the full sample correlation of +0.80. The selection of the first two time horizons is based on a rolling cointegration analysis which shows that the full sample cointegration was remarkably strong up to 1999 when it precipitously, albeit temporarily, dropped below the 10% critical value line. Additional information and graphical representation of this finding is presented later in the paper. The third sub-sample is based on visual inspection of Figure 4. For all sub-samples, the hypothesis of no cointegration is decisively rejected at conventional significance levels. Panel B of Table 3 shows the results for the composite model, allowing for the role of foreign investors in the U.S. stock market. As in the case of the basic model, we find strong support for the existence of a stable long-run relationship among S, INF, Rf, SBLS and FPUSC as given by the Johansen (1988, 1991) trace and maximum eigenvalue tests. The hypothesis of no
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cointegration is decisively rejected at conventional significance levels not only for the full sample but for the two sub-samples as well. The results shown on Table 3 allow us to continue with the next step, which is the estimation of models (8) and (9) using OLS, DOLS, and JOH-ML. Because (8) and (9) are cointegrating regressions, deviations of St from a linear combination of INFt , Rft, and SBLSt, and deviations of St from a linear combination of INFt , Rft, SBLSt, and FPUSC are respectively stationary: the residuals from the estimation of (8) and (9) are I(0) and the estimated parameters are not spurious. As Granger (1986) notes: “A test for cointegration can be thought of as a pretest to avoid spurious regression situations.” [Insert Table 3 here] Cointegrating coefficient estimates for the basic model (8) are presented in columns (2) to (4) of Table 4 for the full sample. The cointegrating coefficient estimates of β1, β2, and β3 are in agreement with the theoretical signs of model (8): inflation (INF), the risk-free rate of interest (Rf), and the spread between long and short debt (SBLS) as specified in (8) significantly explains variations in the U.S. Stock Market. The estimated coefficients have the expected signs and are all statistically significant at conventional significance levels. [Insert Table 4 here] Columns (5) to (7) of Table 4 present the estimation of (9). Foreign purchases of U.S corporation stocks significantly contribute to the explanation of variation in the S&P 500. In general, a 1% increase in FPUSC is associated with a 0.13% to 0.38% increase in the S&P 500, ceteris paribus. This finding is consistent and statistically significant at any conventional significance level throughout specifications. While becoming lower in absolute value, the coefficient estimates of β1, β2, and β3 are still negative and statistically significant throughout,
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which is a remarkable sign of parameter stability. Based on the fit of the estimations as evidenced by the R2 statistic, model (9) represents a significant improvement over model (8). When one concentrates on columns (4) and (7) of Table 4 for the VECM associated with the Johansen estimates the error correction term increases in absolute value: from about 1.4% of the adjustment being corrected in the following month for the basic model to about 2.3% of the adjustment being corrected in the following month for the model with foreign purchases. The latter implies, for situations away from the steady-state, a much faster speed of adjustment to long-run equilibrium when purchases of foreign investors are explicitly considered. Based on rolling correlation and rolling cointegration analyses, we extend the scope of Table 4 by estimating the composite model for the sub-samples presented in Table 3. The results can be compared to the estimation of the full sample presented in Table 4. This allows a strong test for consistency of the parameters, especially of β4 and also as a mean to provide some robustness to our findings reported elsewhere. Table 5 contains the results of such estimations. All the coefficients are very much stable and consistent throughout. It is interesting to notice that β4 is positive and statistically significant across specification and sample periods, with the exception of column (4) for the JOH-ML estimator. This is a very important finding: the contribution of FPUSC to the explanation of variations in the S&P 500 is well confirmed. [Insert Table 5 here] As a result, the U.S. market performance is no longer a sole function of domestic stock demand shocks but also depends on foreign stock demand shocks. Reverting foreign financial flows into the United States constitute a significant predictor of the U.S stock market performance. The rationalization of this finding can be related to the well known fact that the U.S. federal government depends on foreign funds to finance many of its programs. For example,
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foreigners have loaned the U.S Treasury Department over $2,613.3 billion in the form of purchases of U.S Treasury Securities. These are significant shifts in financial flows: the United States, which was, at one time the largest lender in financial markets has now become the largest borrower as Figure 3 on the current account balance suggests. Another finding from Tables 4 and 5 is that the inclusion of the β4-coefficient in the vector comes together with a decrease in the absolute value of the domestic macroeconomic forces in the U.S. stock market. This implies that the impact of inflation, of the prevailing level of the interest rate, and of the yield curve become smaller. While the stock market effects of inflation and interest rate have been well documented and researched, there is some indication that the yield curve has become less influential in more recent years. Our interpretation is that the demand side variable brought about by the foreign appetite for U.S. stocks attenuates the negative effects of the domestic forces captured in this paper. One way of providing additional robustness to the previous finding is through the comparison of both in-sample and out-of-sample forecasting abilities of models (8) and (9). For example, Mark (1995) compares performance of the basic monetary model at longer horizons relative to that of shorter horizons. One way of comparing one model performance relative to another is accomplished through Theil’s (1966) U-statistic as determined by (11). A value of the U-statistic larger than one indicates that the basic model does worse than the composite model in minimizing the RMSE. Other comparison techniques include the mean absolute error (MAE) and the mean absolute percentage error (MAPE) as discussed before. Table 6 presents the in-sample and a one-step-ahead out-of-sample forecasting performance comparison of these models. Panel A of Table 6 clearly shows the forecasting superiority of the composite model over the basic model in the case of in-sample comparison.
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The mean squared error (MSE), mean absolute error (MAE) and the mean absolute percentage error (MAPE) decisively and overwhelmingly confirms the in-sample forecasting superiority of the composite model. The ratios of these metrics are all above 1. In addition, the Theil’s Ustatistic, represented by the ratio of RMSEB/RMSEC as defined in (11) is greater than 1 as well. Furthermore, a one-sided (upper-tail) t test of H0: MSEB= MSEC versus H1: MSEB> MSEC rejects the null (t-statistic = 8.98, 1% critical value = 2.35, p MSEC using a recursive window to generate a series of out-of-sample forecasts, in our case, for the last twelve months of the full sample. The holdout sample encompasses the last twelve months of data observations. Panel B of Table 6 shows the one-step-ahead out-of-sample Theil’s U-statistic for the basic and composite models as presented in (8) and (9). Again, Theil’s U-statistic is also greater than 1. The Diebold-Mariano (1995) procedure to test H0: MSEB= MSEC versus H1: MSEB> MSEC is obtained by regressing the loss differential series on an intercept and a MA (1) term to correct for serial correlation. Negative statistic implies that the basic model forecast beats the composite model forecast. Positive statistic implies that the composite model forecast beats the basic model forecast. The DM test yields a statistic of 8.8 (p
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The final stage of our analysis involve graphical inspection of the long-run cointegrating relationship between the U.S stock market performance and foreign demand of U.S corporations stocks using rolling cointegrations analysis, as recently developed by Brada et al. (2005). Our methodology is based on a recursive, moving-window of 120-month periods to assess how the cointegrating relationship changes over time. Figure 5 supports the existence of a long-run equilibrium relationship between S and foreign purchases of U.S corporation stocks. However, the relationship is clearly time variant. For example, cointegration between these two time series was remarkably strong up to 1999 when it precipitously, albeit temporarily, dropped below the 10% critical value line. However, the cointegrating relationship between the two quickly strengthened and stayed above the 1% critical value for the rest of the sampled period. As shown, the full sample trace is above the rolling cointegration trace throughout. The pattern of the rolling cointegrating trace coincides with two major financial periods in the United States: the “dot com boom” of the late-1990s and the real estate boom of the 2000s. The two are roughly separated by the recession that lasted from March 2001 to November 2001. [Insert Figure 5]



5. Conclusions



In investigating the impact of foreign purchases of U.S corporations stocks (FPUSC) on the U.S stock market performance, the paper controls for several variables and conducts multiple analyses. We find that the coefficient for FPUSC is positive and statistically significant at conventional significance levels after having controlling for U.S macroeconomic variables that have an effect on the stock market. The average long-term parameter estimate across specifications for net purchases of U.S stock by foreign investors is 0.13 to 0.38 when monthly
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data are used. The implication is that foreign purchases of U.S corporation stocks significantly contribute to the explanation of variation in the S&P 500. In general, a 1% increase in FPUSC is associated with a 0.13% to 0.38% increase in the S&P 500 (ceteris paribus). This finding is consistent and statistically significant at any conventional significance level throughout specification. Based on our analysis, we infer that there exists a long-run positive and significant relationship between the U.S stock market and net purchases of U.S stock by foreign investors. We also show that their relationship is time variant as indicated by rolling cointegration analysis. These results indicate that the U.S market is affected not just by demand in the home market, but also foreign demand for domestic stock. Foreign investors might have different intentions than U.S investors in investing in the U.S stock market, and their investing decisions may be motivated by more than just the domestic economic climate. These results also imply that the U.S stock market could now be more robust to negative domestic macroeconomic shocks. With respect to the control variables, our results are in line with Chen et al. (1986) who found a negative relationship between the stock market and inflation and a negative relationship between the stock market and risk and interest rate as well. We also find that the inclusion of the foreign purchases in the vector comes together with a decrease in the absolute value of the domestic (inflation, interest rates, and the yield curve) forces in the U.S. stock market. Our estimates show that, in a world with rapid and interconnecting financial flows, the demand side variable captured by the foreign appetite for U.S. stocks attenuates the negative effects of the domestic forces. The implications capital flow reversals are obvious and have been pointed out by Jackson (2008). Comparison of forecasting abilities of the basic model relative to the composite model (which include FPUSC as predictor) further supports the hypothesis that FPUSC has become a significant predictor of the U.S stock market performance.
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Figure 1 Long-Term Trends between Foreign Purchases of U.S. Corporations Stocks (FPUSC) and the S&P 500 (left scale in S&P 500 points, right scale in USD millions).
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Figure 2 Long-Term Trends of Foreign Purchases of U.S. Treasuries, U.S. Corporation Stocks, U.S. Corporate Bonds, and U.S. Agency Bonds (in USD millions).
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Figure 3 U.S Current Account Balance (in USD millions).
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Figure 4 Foreign Purchases of U.S Corporation Stocks and the S&P500 Rolling Correlations (RC) using a moving-window of 120-Month periods and Full Sample Correlation (FSC).
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Figure 5 Foreign Purchases by foreign Investors of U.S Corporation Stocks and the S&P500 Rolling Cointegration using a moving-window of 120-Month periods.
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Table 1. Descriptive Statistics. S



FPUSC



INF



Rf



SBLS



Mean



629.0



150677



4.23



5.90



1.71



Median



444.3



24441



3.26



5.32



1.65



Maximum



1549.4



1278771



14.76



16.30



4.42



Minimum



87.04



826



1.07



0.88



0.00



Std. Dev.



472.1



243170



2.89



3.16



1.17



Skewness



0.48



2.42



1.91



0.84



0.05



Kurtosis



1.67



9.24



6.12



3.77



1.78



Jarque-Bera P-value



40.9 (0.00)



954.7 (0.00)



40.95 (0.00)



51.99 (0.00)



22.99 (0.00)



Observations



367



367



367



367



367



Note: S, FPUSC, INF, Rf, and SBLS denote S&P500, Foreign purchases of U.S corporations stocks, Inflation, Risk-free rate (proxied by the 3-Month Treasury Bill rates), and the Spread between long and short term interest rates restively. P-values for the Jarque-Bera tests are reported below the statistics.
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Table 2. Unit Root Tests. Series



Trend?



ADF (k)



DF-GLS (k)



KPSS (4)



H0: Series has a unit root



H0: Series has a unit root



H0: Series is stationary



Determination



S



Yes



-1.99(0)



-1.58(0)



0.66(4)***



I(1)



INF



Yes



-2.48(15)



-2.73(15)*



0.75(4)***



I(1)



Rf



Yes



-3.56(13)**



-2.44(13)



0.31(4)***



I(1)



SBLS



Yes



-3.06(2)



-3.07(2)**



0.28(4)***



I(1)



FPUSC



Yes



-3.25(14)



-0.29(14)



1.16(4)***



I(1)



∆(S)



No



-19.09(0)***



-18.67(0)***



0.12(4)



I(0)



∆( INF)



No



-3.98(14)***



-1.42(12)



0.14(4)



I(0)



∆( Rf)



No



-4.69(12)***



-4.64(12)***



0.06(4)



I(0)



∆( SBLS)



No



-13.56(1)***



-13.17(1)***



0.03(4)



I(0)



∆(FPUSC)



No



-2.60(13)*



-2.65(13)***



1.15(4)***



I(0)



Notes: Data are of monthly frequency from 1978:1 to 2008:7. The symbol ∆ refers to the firstdifference of the original series. We include the deterministic trend only when testing in levels as suggested from graph inspection. ADF(k) refers to the Augmented Dickey-Fuller t-tests for unit roots, in which the null is that the series contains a unit root. The lag length (k) for ADF tests is chosen by the Campbell-Perron data dependent procedure, whose method is usually superior to k chosen by the information criterion, according to Ng and Perron (1995). The method starts with an upper bound, kmax=13, on k. If the last included lag is significant, choose k = kmax. If not, reduce k by one until the last lag becomes significant (we use the 5% value of the asymptotic normal distribution to assess significance of the last lag). If no lags are significant, then set k = 0. Next to the reported calculated t-value, in parenthesis is the selected lag length. DF-GLS (k) refers to the modified ADF test proposed by Elliott et al. (1996), with the Schwarz Bayesian Information Criterion (BIC) used for lag-length selection. The KPSS test follows Kwiatkowski et al. (1992), in which the null is that the series is stationary and k=4 is the used lag truncation parameter. The symbols * [**] (***) indicate rejection of the null at the 10%, 5%, and 1% levels, respectively.
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Table 3 Results of Cointegration Tests



(1) Estimation Sample



(2) Lags



1978:01 – 2008:07 1978:01 – 1999:12 1978:01 – 2004:12 2000:01 – 2008:07



3 3 3 7



(1) Estimation Sample 1978:01 – 2008:07 1978:01 – 1999:12 1978:01 – 2004:12 2000:01 – 2008:07



Panel A: Basic Model (3) (4) Trace 0.05 Trace C.V 61.16*** 47.85 54.59*** 47.85 55.38*** 47.85 56.23*** 47.85



(5) Max-Eigen 34.72*** 30.29*** 31.65*** 31.86***



Panel B: Composite Model (2) (3) (4) (5) Lags Trace 0.05 Trace Max-Eigen C.V 14 79.11*** 69.82 38.72*** 5 75.92*** 69.82 35.57*** 3 70.58*** 69.82 37.60*** 10 118.03*** 69.82 45.06***



(6) 0.05 Max-Eigen. C.V 27.58 27.58 27.58 27.58 (6) 0.05 Max-Eigen. C.V 33.88 33.88 33.88 33.88



Notes: The symbols * [**] (***) attached to the figure indicate rejection of the null of no cointegration at the 10%, 5%, and 1% levels, respectively. The lag length is chosen by the FPE, AIC, SC, or HQ Criterion.
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Table 4 Cointegrating Coefficient Estimates of Basic and Composite Models for the Full Sample: 1978:01 – 2008:07 log(St) = β0 + β1INFt + β2Rft + β3SBLSt + εt log(St) = β0 + β1INFt + β2Rft + β3SBLSt + β4 log(FPUSCt) + εt



(1)



(2) OLSa Estimates



(3) DOLSa, b Estimates



(4) JOH-MLc Estimates



(5) OLSa Estimates



(6) DOLSa, b Estimates



(7) JOH-MLc Estimates



β1



-0.0875*** (0.0290)



-0.0862*** (0.0270)



-0.0620** (0.0375)



-0.0384*** (0.0108)



-0.0389*** (0.0108)



-0.0562*** (0.0256)



β2



-0.2102*** (0.0216)



-0.2183*** (0.0197)



-0.2885*** (0.0349)



-0.0315*** (0.0114)



-0.0357*** (0.0123)



-0.2125*** (0.0341)



β3



-0.3603*** (0.0328)



-0.3835*** (0.0307)



-0.4958*** (0.0665)



-0.0808*** (0.0202)



-0.0898*** (0.02167)



-0.3835*** (0.0642)



0.3860*** (0.0239)



0.3826*** (0.0257)



0.1338*** (0.0567)



R² =0.96



R² =0.97



R² in VECM = 0.21



β4



R² =0.79



R² =0.82



R² in VECM= 0.09 ECM in VECM=



ECM in VECM =



–0.0143***



–0.0229**



a



Notes: Newey-West heteroscedasticity and autocorrelation consistent (HAC) standards errors are reported in parenthesis for both OLS and DOLS. Chen and Rogoff (2003) have a similar treatment. Since deviations of St from a linear combination of INFt , Rft, and SBLSt are stationary (top part of Table 3) the results presented in columns (2), (3), and (4) are considered to adequately represent the long run relationship between the U.S stock market performance and the included stock market performance’s determinants. b One lead and lag of the first-differenced independent variables are included in the DOLS regressions. c The method of estimation is the vector error correction model with three lags. The lag length is chosen by the FPE, AIC, SC, or HQ Criterion. In the first-stage the Johansen cointegration method is used for estimation of the long-run vector. In the second stage, residuals from the first stage are used in differenced form. The LM tstat. is a standard Lagrange Multiplier test on the residuals of the regression, calculated under the null hypothesis of no serial correlation. The dependent variable is the U.S stock market performance captured by the performance of the S&P 500. The constant term was included in the estimations but is not reported. The symbols * [**] (***) attached to the figure indicates significance at the 10%, 5%, and 1% levels, respectively.
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Table 5 Cointegrating Coefficient Estimates Composite Models: Full sample and sub-samples log(St) = β0 + β1INFt + β2Rft + β3SBLSt + β4 log(FPUSCt) + εt



(1)



(2)



(3) (4) 1978:1 – 1999:12 OLSa DOLSa,b JOH-MLc β1 0.006 0.010 -0.083** (0.008) (0.009) (0.039) β2 -0.33*** -0.031*** -0.221*** (0.007) (0.007) (0.044) β3 -0.033* -0.029 -0.434*** (0.018) (0.020) (0.087) β4 0.528*** 0.543*** 0.09 (0.018) (0.019) (0.106) R² 0.97 0.98 0.13 ecm -0.010 (0.009)



(5)



(6) (7) 1978:1 – 2004:12 OLSa DOLSa,b JOH-MLc -0.025*** -0.027*** -0.081*** (0.009) (0.009) (0.023) -0.024*** -0.025*** -0.179*** (0.009) (0.010) 0.029) -0.082*** -0.092*** -0.399*** (0.0017) (0.019) (0.054) 0.446*** 0.445*** 0.170*** (0.020) (0.022) (0.054) 0.97 0.97 0.20 -0.018 (0.014)



(8)



(9) (10) 1978:1 – 2008:07 OLSa DOLSa,b JOH-MLc -0.038*** -0.039*** -0.056*** (0.011) (0.011) (0.026) -0.032*** -0.035*** -0.212*** (0.011) (0.012) (0.034) -0.081*** -0.090*** -0.384*** (0.020) (0.022) (0.064) 0.386*** 0.383*** 0.134*** (0.024) (0.026) (0.057) 0.96 0.97 0.21 -0.023** (0.013)



Notes: aNewey-West heteroscedasticity and autocorrelation consistent (HAC) standards errors are reported in parenthesis for both OLS and DOLS. Chen and Rogoff (2003) have a similar treatment. Since deviations of St from a linear combination of INFt , Rft, and SBLSt and FPUSC are stationary (top part of Table 3) the results presented in columns (2), (3), (6), (6) (8) and (9) are considered to adequately represent the long run relationship between the U.S stock market performance and the included stock market performance’s determinants. b One lead and lag of the first-differenced independent variables are included in the DOLS regressions. c The method of estimation is the vector error correction model with three lags. The lag length is chosen by the FPE, AIC, SC, or HQ Criterion. In the firststage the Johansen cointegration method is used for estimation of the long-run vector. In the second stage, residuals from the first stage are used in differenced form. The LM t-stat. is a standard Lagrange Multiplier test on the residuals of the regression, calculated under the null hypothesis of no serial correlation. The dependent variable is the U.S stock market performance captured by the performance of the S&P 500. The constant term was included in the estimations but is not reported. The symbols * [**] (***) attached to the figure indicates significance at the 10%, 5%, and 1% levels, respectively.



36



Table 6. Basic Model and Composite Model Forecasting Performance Comparison. Panel A In-Sample Forecasting Performance Comparison



Basic Model Root Mean Square Error Mean Square Error Mean Absolute Error Mean Absolute Percentage Error



227.52 51765.35 159.52 34.37



Composite Model 156.41 10142.50 100.71 14.87



Performance Ratios 1.45a 5.10b 1.58 2.31



a The RMSEB/RMSEC ratio is the Theil’s U-statistic. An U-statistic greater than one implies that the composite model is superior to the basic model in predicting variation in the U.S stock market performance. This finding is supported by the MAE and MAPE ratios as well (both are greater than 1). b One-sided (upper-tail) t test of H0 : MSEB= MSEC versus H1 : MSEB> MSEC rejects the null (t-statistic = 8.1, 1% critical value = 2.35, p


Panel B One-Step Ahead, Recursive Out-of-sample Forecast Comparisons.



Basic Model Root Mean Square Error Mean Square Error Mean Absolute Error Mean Absolute Percentage Error



0.3891 0.1514 37.84 5.23



Composite Model 0.3341 0.1116 32.47 4.47



Performance Ratios 1.16a 1.36b 1.17 1.18



a The RMSEB/RMSEC ratio is the Theil’s U-statistic. An U-statistic greater than one implies that the composite model is superior to the basic model in predicting variation in the U.S market performance. This finding is supported by the MAE and MAPE ratios as well since both are greater than 1. b We use the Diebold-Mariano (1995) procedure to test H0 : MSEB= MSEC versus H1 : MSEB> MSEC . The DM statistic is obtained by regressing the loss differential series on an intercept and a MA (1) term to correct for serial correlation. Negative statistic implies that the basic model forecast beats the composite model forecast. Positive statistic implies that the composite model forecast beats the basic model forecast. The DM test yields a statistic of 8.8 (p
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