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Abstract

:

This paper explores the impact of investor sentiment on financial markets in China by taking the quantile causality test. We find that government bond markets, gold markets, and foreign exchange markets are affected by stock investor sentiment, except for in the corporate bond market. In extreme situations, such as excessively optimistic or pessimistic sentiment, these markets will become more vulnerable to suffering from drastic fluctuations. On the contrary, the market return in government bonds, corporate bonds, and foreign exchange also has an influence on stock investor sentiment. Moreover, these links show various asymmetry due to the heterogeneity of different financial markets. Our results are consistent with the noise trader model, which shows the impact of investor sentiment on market returns. Hence, the authorities can sustain the stabilization of financial markets by reducing information asymmetry, guiding the rational sentiment of investors, and increasing effective regulations.
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1. Introduction


This paper aims to examine the relationship between stock investor sentiment and the return of other financial markets in China. From the efficient market hypothesis, rational investors will reasonably allocate their portfolios to achieve optimization [1]. Investors will compete, and then asset prices will reach rational equilibrium [2]. However, there are numerous counterexamples that eclipse the traditional perspectives. The U.S. financial markets, as the representative of the most developed markets, often experience extreme situations. The subprime crisis in 2008 caused investor panic and, thus, resulted in the dramatic fluctuation of asset price [3]. This evidence highlights that asset prices are influenced, not only by fundamentals, but also by investor sentiment [4]. Due to the influence of non-market interaction (or social interaction) mechanisms, asset prices often deviate from fundamental levels [5,6]. Investors do not make investment decisions completely based on the fundamental information of assets, but more on intuition and other irrational sentiments [7]. This mechanism makes even developed financial markets more uncertain and unpredictable [8]. Previous studies confirm that investor sentiment in the stock market has strong infectivity and sociality so that the value of other assets, such as bonds [9], gold [10], and foreign exchange markets, may be misjudged [11]. In social interactions, communication and emulation among investors can intensify the contagion of market sentiment. This community behavior results in price distortion under existing information asymmetry [12]. Although many organizations and individuals operate at the level of social responsibility, recognizing the importance and advantages of social responsibility and of sustaining market efficiency in increasing profits, productivity, and performance [13], these tend to be sustainable by maintaining financial security or minimizing negative environmental impacts [14]. Especially in certain extreme pessimistic situations, sentiment in the stock market can lead to drastic fluctuations in other financial markets [15,16], and the authorities cannot maintain market stability and continuity of development. In turn, the performance of these markets is also a remarkable barometer that leads stock investor sentiment to change [17]. Through information in different market environments, external shocks, not only make asset price fluctuate, but also result in stock investors overreacting, and this affects their investment expectations [18]. This bidirectional transmission is regarded as an important factor for the linkage among major financial markets [19]. Hence, investor sentiment plays an important role in the formation of financial market effectiveness. If investor sentiment cannot be reasonably guided, it will be difficult to suppress irrational trading and speculative bubbles and improve market efficiency.



Compared with stock markets in developed countries, individual investors account for a large proportion of Chinese stock investors, which makes the whole market more emotional [20]. With a lack of social responsibility and an awareness of sustaining market efficiency, the individual Chinese investor has an underdeveloped investment education and, thus, they often show irrational investment behavior [21]. Hence, market fluctuation frequently happens, and it is difficult for investor sentiment to be properly guided. Not only do investors make irrational trades in the stock market, but they are also more likely to carry their emotions to other markets [22]. If investor sentiment in the stock market spreads to other markets and causes unexpected fluctuations in China, the pricing and operating efficiency of many financial markets will be damaged. As well as the stock market, the gold, bond, and foreign exchange markets are all financial markets with a large scale in China. If such emotional contagion exists in China, investors who excessively ignore the fundamentals will find it difficult to form the ideal of value investment [23]. Further, Chinese investor sentiment is more sensitive to different financial information, such as the wax and wane of other financial markets. Cao et al. [24] indicate that stock, bond, and foreign exchange markets show a strong correlation in China because investors deal with frequent noise trading based on their intuition rather than reasonable estimation [25]. Regulators will confront more difficulties in sustaining market efficiency and stability. Combining the aforementioned factors, we attempt to study the relationship between investor sentiment in the stock market and other financial markets, including bond, gold, and foreign exchange markets, in order to provide helpful analysis for the authorities to maintain the efficiency and stability of markets.



The contributions of this paper to the existing literature are as follows. To begin with, although previous studies provide comprehensive explanations about the relationship between investor sentiment and financial markets [26,27], these mechanisms cannot fully explain the realities of China. China’s financial market is still in a stage of development and has many distinctions compared with developed markets. It is proposed that the relationship between stock investor sentiment and Chinese financial markets is sensitive to the level investor sentiment [28]. We cannot capture the comprehensive results if we ignore this characteristic [29]. Hence, we analyze the asymmetric relationship between them based on different sentiment levels. Second, we fully consider the heterogeneity of different financial markets. Longstaff [30] points out that the impact of stock investor sentiment on different markets shows discrepancy. Hence, we examine government bonds, corporate bonds, and gold and foreign exchange markets and, thus, give an interpretation for this inconsistency in China. We point out that, except for the corporate bond market, investor sentiment has an impact on the other three markets, and these impacts show different asymmetries. This result is generally consistent with the noise trader model [31], which highlights the positive impact of investor sentiment on market return. Finally, we provide a special perspective for studying the nonlinear relationship between investor sentiment and financial market returns through the quantile causality test.



The remainder of this paper is arranged as follows: The literature review is presented in Section 2. Section 3 shows the theoretical basis. The quantile causality test and data are shown in Section 4 and 5, respectively. Section 6 describes our empirical results. Section 7 summarizes and proposes policy suggestions.




2. Literature Review


The bond, gold, and foreign exchange markets provide channels of asset allocation for investors to meet their sentiment levels. Investors’ judgment is contingent on the future cash flow and potential risks of the company [32], but investors may also overvalue bonds when stock investors are in high spirits, leading to the increasing demand for bonds, thus reducing credit spread [33]. Nayak [9] proves that, given the change of investor sentiment relating to the stock market, the trend of the corporate bond market shows similarity to that of the stock market. Compared with low-yield bonds, high-yield bonds are more likely to be mispriced due to investor sentiment [34]. Furthermore, as Longstaff et al. [35] proposed, government bonds, serving as a safe haven asset, are closely tied to stock market sentiment. Especially when the market sentiment is extremely low, the safety offered by U.S. government bonds has triggered a flight to high-quality bonds [36]. Conversely, the performance of the government bonds of developing countries is relatively sluggish in periods of pessimism [37], but the rising cross-country correlation of interest rate spread means that the government bonds of developed countries cannot fully decouple from the other developing countries during periods of gloomy sentiment [38].



Gold is generally regarded as a hedge or a safe haven [39]. Balcilar et al. [40] hold the results that investor sentiment in the stock market cannot predict the gold return, showing the imperviousness of gold to stock investor sentiment. Piñeiro-Chousa et al. [41] hold that there is no evidence manifesting that causality exists between stock investor sentiment and gold returns. However, Garcia [10] argues that, because investors are susceptible to pessimism in times of economic crisis, they are disheartened by the stock market and turn to hold a higher weighting of gold in their portfolios. Baur and Lucey [42] also suggest that, when investor sentiment in the stock market becomes depressed, gold return has a significant increase, but this correlation will be ephemeral. Souček [43] indicates that the feeble negative correlation between stock and gold returns leads to periods of sentiment uncertainty in the stock market.



The stock and foreign exchange markets are systems that are interactively related [44]. Investor sentiment in the stock market can be contagious and affect expectations in the foreign exchange market and thus change the exchange rate through investment decisions [11,45]. In the process of affecting the stock price, investor sentiment will also change the allocation of investors’ domestic and foreign assets, thus influencing the exchange rate [46]. Moreover, Ozturk and Ciftci [47] prove that Twitter content categorized as stock market sentiment has a time-varying influence on foreign exchange returns. Feuerriegel et al. [48] likewise propose that news sentiment in stock has a certain explanatory power on exchange rate fluctuations. Heiden et al. [49] find that institutional investor sentiment in the stock market can significantly affect foreign exchange returns, but the ability to affect individual investor sentiment is highly volatile. On the contrary, Menkhoff and Rebitzky [50] mention that, in the long run, exchange rates move in a fundamental direction while investor sentiment continues to build unreasonable currency rate expectations. It is also indicated that investor sentiment in the stock market only has a short-lived effect on the exchange rate, while in the long term, investor sentiment is cointegrated with fundamental factors such as interest rate and inflation [51]. Furthermore, Uhl [52] insists that news sentiment in the stock market has nothing to do with exchange rate return.



Most studies propose that, serving as a certain motivation of noise trading, the fluctuation of these financial markets can also influence investor sentiment. Bethke et al. [34] hold that the bad performance of corporate bonds can drive a deterioration in investor sentiment. Balcilar et al. [40] indicate that there is bidirectional causality between gold and investor sentiment. Hau and Rey [44] agree that foreign exchange fluctuation can reflect investor sentiment changes. However, Canbaş and Kandır [53] argue that the causality between asset price and investor sentiment is unidirectional. Qadan and Yagil [54] observe that changes in investor sentiment drive the gold returns, but not vice versa. Caporale et al. [55] further point out that, during non-crisis periods, there is no significant causality between bond price and investor sentiment.



The link between investor sentiment and Chinese government bonds is regarded by Gao and Lin [22] as a predictive factor of the risk premium. Excess optimism in the stock market will spill over into the bond market, where rational investors will hedge against the risk of a bubble, both of which drive up demand for bonds [56]. Zhou et al. [57] indicate that government intervention plays an important role in the relationship between investor sentiment and bond markets in China. When government intervention is implemented, the relationship between them becomes insignificant. Wang et al. [58] hold that, with investor sentiment intervening, stock and corporate bond markets in China move in the same direction. As for the Chinese gold market, Jiang et al. [59] indicate that, in different market conditions, heterogeneous investor sentiments have different effects on gold prices, sometimes completely contradictory. However, gold price increases irrationally, which may generate bubbles when investor confidence falls and apprehension abounds [28]. Gold is still deemed as a reliable hedge or safe-haven asset in China, especially at a time of extreme pessimism [60,61]. Eventually, with regard to the exchange rate market in China, the results also evidence inconsistency. Zhao [62] proposes that investor sentiment in the stock market has no explanatory power for foreign exchange market fluctuation. Liu and Wan [63] argue that there is no causality between investor sentiment and exchange rates in non-crisis periods, while there is a unidirectional causality between them during a financial crisis. When investors are pessimistic about domestic stock markets, large capital outflows lead to strong foreign currencies [64,65]. Chen et al. [66] prove that a nonlinear effect between them exists in the long term, and this link is also affected by foreign exchange intervention. Moreover, some evidence is also provided supporting the idea that market return can also influence investor sentiment in China. Kling and Gao [67] hold that negative market returns are more likely to cause investor sentiment to fall in the relative short-term. Chu et al. [68] indicate that, though there is no linear causality from market returns to investor sentiment, a strong bidirectional nonlinear causality between them exists. Zhang et al. [69] argue that, in non-crisis periods, market returns do not drive investor sentiment changes.



Although previous studies have taken the nonlinear relationship between investor sentiment and market returns into account, few studies pay attention to the influence of investor sentiment on market returns under different sentiment levels or extreme conditions. If the relationship is sensitive to sentiment levels, we cannot capture the comprehensive results without examining different quantile intervals [70]. Moreover, even at the same quantile level, the impact of investor sentiment on market return may be different for different financial markets. In order to cover this deficiency, this paper focuses on the asymmetric effect of investor sentiment on market return at different sentiment levels, and thus examines various market situations based on the heterogeneity of different financial markets.




3. The Interaction Mechanism


According to the noise trader model [31], both rational arbitragers and noise traders exist in the market. Noise traders, driven by irrational emotions, tend to make noise tradings, which results in abnormal changes in the stock price that deviate from the fundamentals. For rational arbitrageurs, the optimal investment strategy is to take advantage of the noise traders’ mistakes and push the price back to the fundamental. However, it does not mean that rational arbitrageurs can achieve their strategy in practice. We assume that there are two kinds of assets in the market, named risk-free assets, s, and risk assets, u, respectively. Both types of asset have a fixed dividend payment, r. Given the normal distribution of the return of risk-free assets, investors choose portfolios to maximize their utility function:


  U =  w ¯  − γ  σ w 2  ,  



(1)




where    w ¯    is the expected return of the portfolio, and the variance is denoted by    σ w 2   .  γ  represents the absolute risk aversion of investors. Noise traders’ deviation from the expected price of risk assets due to irrational emotions is an independent normally distributed random variable,    ρ t  ∼ N (  ρ ∗  ,  σ ρ 2  )  . Rational arbitragers, i, maximize their utility function by holding the amount,    λ t i   , of risk assets:


  E (  U i  ) =  w ¯  − γ  σ w 2  =  C 0  +  λ t i    r  + t   P  t + 1   −  P t  ( 1 + r )   − γ   (  λ t i  )  2   ( t   σ   P  t + 1    2  ) .  



(2)







Similarly, the utility function of noise traders can be denoted as follows:


  E (  U n  ) =  C 0  +  λ t n    r  + t   P  t + 1   −  P t  ( 1 + r )   − γ   (  λ t n  )  2   ( t   σ   P  t + 1    2  ) +  λ t n  (  ρ t  ) .  



(3)







Taking the first derivative of    λ t i    and    λ t n   , we have:


   λ t i  =   r  + t   P  t + 1   −  P t  ( 1 + r )   2 γ  ( t   σ   P  t + 1    2  )   ,  



(4)






   λ t n  =   r  + t   P  t + 1   −  P t  ( 1 + r )   2 γ  ( t   σ   P  t + 1    2  )   +    ρ t    2 γ  ( t   σ   P  t + 1    2  )   .  



(5)







The equilibrium price of risk assets can be derived from Equations (4) and (5):


   P t  =  1  1 + r     r  + t   P  t + 1   + μ  ρ t  − 2 γ  ( t   σ   P  t + 1    2  )   ,  



(6)




where  μ  is the proportion of noise traders in the market. Using recursion, we obtain the formula of pricing risk assets as follows:


   P t  = 1 +   μ (  ρ t  −  ρ ∗  )   1 + r   +   μ  ρ ∗   r  −   ( 2 γ )  μ 2   σ ρ 2    r   ( 1 + r )  2    .  



(7)







When the noise trader faces the market with optimism, the price of the risky asset will rise, and pessimism leads the price to fall. On the other hand,    ρ ∗    reflects the average expected valuation of all noise traders in the market. With the irrational sentiment of noise traders becoming more extreme,    ρ ∗    turns out to be larger, which results in a greater deviation between the stock price and its fundamental value. Further, in this paper, if stock investor sentiment can spread to government bond, corporate bond, gold, and foreign exchange markets, it will result in market returns changing in these markets.



In addition, we also summarize the roles of some external factors in the interaction mechanism between stock investor sentiment and market returns. Changes in policies and regulations alter investors’ perspectives of market trends along with their investment behavior [4]. The authorities assess the efficiency of regulations and make adjustments according to market performance and the criterion of some excellence models [71]. Recognizing the importance and advantages of social responsibility and of sustaining market efficiency in increasing profits, productivity, and performance, many organizations and individuals make their investments at the level of social responsibility. This reduces the emergence of extreme investment sentiments and decreases market fluctuations [21,72]. A slowdown in economic growth can lead to pessimistic expectations of investors about the future and overreaction to their investment behavior, which can cause market fluctuations [73]. Moreover, the cultural traits of different regions potentially have an influence on investor sentiment and lead to market changes. A conservative personality and investment style may be more prone to pessimism [74]. Figure 1 shows these external factors in the interaction mechanism between stock investor sentiment and market returns.




4. Quantile Granger Causality Test


Defining    Q   y t      τ     F       as the  τ - the quantile of the conditional distribution function    F   y t      ·       F      , we examine the causal relationship of the distribution according to the conditional quantile:


   Q   y t      τ         Y , X     t − 1       =  Q   y t      τ      Y  t − 1       ,   ∀ τ ∈   0 , 1   .  



(8)







We assume that    y  t − 1 , p   =      y  t − 1   ,  y  t − 2   , ⋯ ,  y  t − p      ′   ,    x  t − 1 , q   =      x  t − 1   ,  x  t − 2   , ⋯ ,  x  t − q      ′   , and    z  t − 1   =     1 ,   y ′   t − 1 , p   ,   x ′   t − 1 , q      ′   . Then the linear conditional quantile model can be expressed as:


   y t  =  α 0  ( τ ) +   y ′   t − 1 , p   α ( τ ) +   x ′   t − 1 , q   β ( τ ) +  e t  ( τ )    =      z ′   t − 1   θ ( τ ) +  e t  ( τ ) .  



(9)







Based on the conclusion of Koenker and Bassett [75], under appropriate assumptions,    θ ^  ( τ )   asymptotically follows a normal distribution. Therefore, when testing the null hypothesis that random variable, x, does not Granger cause y, only the significance of the parameter vector   β  ·  =    β 1   ·  , ⋯ ,  β q   ·      as the zero vector needs to be tested:


   H 0  : β  τ  = 0 ,   ∀ τ ∈   0 , 1   .  



(10)







With the given value of  τ , the Wald statistic of    β i   τ  = 0  , for   i = 1 , 2 , ⋯ , q   is:


   W T  ( τ ) = T     β ^  t  ( τ  ) ′    Ψ  Ω ^   τ   Ψ ′     β T   τ    τ ( 1 − τ )   ,  



(11)




where  Ψ  indicates a   q × k   selection matrix. However, the Wald test is not reliable because the fixed τ is required. Hence, a sup-Wald test is proposed by Koenker and Machado [70] to solve this problem. Resorting to denote a vector of q-independent Brownian bridges,    B q   τ  =     τ   1 − τ        1 2    N   0 ,  I q     , we can estimate:


   T      β ^  T   τ  − β  τ    →   D  Ω     1 2     B q   τ  .  



(12)







In order to test the null hypothesis, Koenker and Machado [70] suggest that the significance of the coefficient should be tested by calculating the maximum Wald statistic at different quantile levels, namely sup-Wald statistic. The Wald statistic shows uniformity in compact set   Λ ⊂   0 , 1    :


   W T   τ  ⇒        B q   τ      τ   1 − τ          2    τ ∈ Λ ,  



(13)




where    ·    is the Euclidean norm and  ⇒  represents weakly convergence. Hence, we can estimate the limitation properties of sup-Wald statistic:


    sup   τ ∈ Λ    W T   τ  ⇒   sup   τ ∈ Λ          B q   τ      τ   1 − τ          2  .  



(14)







When τ is close to 0 or 1, the value of          B q   τ      τ   1 − τ          2    approaches infinity. Hence we should denote  Λ  as a close set of     0 , 1    . Taking different intervals to conduct the sup-Wald statistic test, we capture the causal links derived from various quantile ranges. De Long [76] and Andrews [77] propose that the critical values of a sup-Wald statistic can be estimated through standard Brownian motion.



Compared to the traditional Granger causality test (GC), the Quantile Granger causality test (QGC) provides advanced insights to delineate the causality. The disadvantage of GC is that, without carrying over to other distribution characteristics, the empirical results are unreliable due to the sensitivity to data sets and variable selection [78,79]. The properties rely very much on the assumption of normal distribution, which makes the conclusions of the test more questionable [80]. For QGC, the test is not only permitted to examine the causality on the mean of conditional distribution but is also extended to test the causality of variables on different conditional quantiles. The results are more robust for outliers and more effective for non-normal distributions [81]. Moreover, based on the excellent features of QGC, we indicate that QGC is suitable to describe more accurately the relationship between investor sentiment in the stock market and returns in other financial markets. In particular, we aim to explore whether market returns will be affected when investor sentiment is at different levels.




5. Data


We conduct the study using monthly data from July 2005 to April 2019. Since July 2005, China began to implement a managed floating exchange rate system, which is based on the supply and demand of the foreign exchange market [62]. Meanwhile, the emergence of commercial paper in 2005 became the prelude to the explosion of the corporate bond market. The People’s Bank of China (PBOC) allowed all institutional investor, including commercial banks, to invest corporate bonds, laying a foundation for the development of the bond market [82]. Moreover, the Amendment to Securities Law of the PBOC in 2005 strengthened the protection of individual investors, which led to investor sentiment being in tune with market trends. We resort to government bond index [83], corporate bond index [84], gold price [85], and the basic rate of the Renminbi (RMB) against the U.S. dollar (USD) [86] to represent the government bond price (GB), corporate bond price (CB), gold price (GT), and exchange rate (ER), respectively. According to Table 1, these four series are transformed by taking the first logarithmic difference and can then be regarded as the return of the market. The investor sentiment index is constructed based on the proposed method of Baker and Wurgler [19], and we use this index with the aim of representing Chinese stock investor sentiment (IS) [87]. These comprehensively consider the discount of closed-end fund, turnover rate, and other key factors to delineate the measurement, and all components data are captured from the A-share market of China. It is also indicated that the trend of IS is generally consistent with that of the Chinese stock market. During the bull market in 2006 and 2014, IS remained at a high level. Accordingly, it stayed at a low level in the bear market in 2008 and 2015. All data come from the Shanghai Stock Exchange and the Shanghai Gold Exchange.




6. Empirical Analysis


We tested the Granger causality between IS and each market return based on the bivariate VAR model, and the results are showed in Table 2. The listed p-values illustrate that IS does not cause any market returns, except in CB. These conclusions are generally inconsistent with the noise trader model [29] and other previous studies [10,11,35], which hold that IS can influence GB, GT, and ER.



However, such results are hardly convincing because the traditional assumption in previous studies holds that there is only simple linear causality in the series [67]. Actually, the relationship between the series may be affected by various external factors, thus presenting nonlinear characteristics [88]. Hence, we further examine whether a nonlinear relationship exists by taking the Brock, Dechert, and Scheinkman (BDS) test [89]. The results of the BDS test are shown in Table 3. We find that all the null hypotheses that the residual series is an independent identical distribution are rejected, which means that there is a nonlinear relationship between two sequences.



Through the above analysis, the results of the traditional Granger causality test are unreliable, thus we consider resorting to the quantile causality test to explore the further relationship in this series. IS is rearranged from the minimum to the maximum and divided into eight quantile intervals [0.05, 0.95], [0.05, 0.5], [0.5, 0.95], [0.05, 0.2], [0.2, 0.4], [0.4, 0.6], [0.6, 0.8], and [0.8, 0.95]. The intervals of low quartile, such as [0.05, 0.2], represent a period with a low IS level (pessimistic). Accordingly, [0.8, 0.95] includes a high level of IS (optimistic). Before the quantile causality test, the optimal lag,    q ∗   , of each interval should be determined. Taking the IS and GB, for example, if the null hypothesis,    β q   τ  = 0  , is rejected when  τ  is an interval specified above, we will conclude that     IS   t − q     has an impact on     GB  t   . Hence, the optimal lag,    q ∗   , will be defined as q. The sup-Wald test is applied to test the joint significance for all coefficients of lagged IS for each interval. The null hypothesis becomes    β i   τ  = 0   for   i = 1 , 2 , ⋯ ,  q ∗    after the optimal lag is confirmed. According to Table 4, we obtain the test results by conducting 20,000 bootstrap replications to enhance the precision.



Through the quantile causality test, we find that when IS is within the intervals of [0.05, 0.5], [0.05, 0.2], and [0.8, 0.95], the null hypothesis that IS does not Granger cause GB can be rejected. That is, IS has an impact on GB when IS is at the extremes. This phenomenon can be explained by the evidence of short-term capital flow and expectation of future interest rate orientation. First, as a safe haven asset, Chinese government bonds show a robust capability to avoid risk for investors [90]. Due to the high credit level and low volatility of government bonds, investors choose government bonds rather than stocks in periods of pessimism, which increases the relative demand for government bonds. Similarly, attracted by the high returns of the stock market, the capital from the government bond market flows into the stock market when investor sentiment is at a high level [91]. This mechanism contributes to the short-term negative correlation between stock investor sentiment and government bond price. On the other hand, the sentiment of stock investors affects their judgment of future interest rates. Pessimism predicts the contraction of the real economy and shapes expectations of interest rate increases, leading to the depression of the price of long-term government bonds [36]. Especially in recent years, monetary policy of China begins to shift from loose to prudent, leading to a moderate rise in the interest rate of social financing and a gradual tightening of social liquidity. Such expectations of interest rate are more susceptible to macro factors [92]. Moreover, there is an obvious information asymmetry between the stock investors and the government bond market in China. The investors are more likely to be affected by their own emotions when they make investment decisions that often ignore the fundamentals. Frequent irrational trading also leads to the fluctuation of the government bond market [73]. However, with regards to the corporate bond market, our empirical results show inconsistency against the government bond market. The null hypothesis that IS does not Granger cause CB cannot be rejected in all quantile intervals, which means stock investor sentiment does not have any influence on the corporate bond market. Compared to the safe-haven characteristics of government bonds, investors’ judgment on future risks of corporate bonds is based on future cash flow and the potential risks of enterprises. In China, however, this similarity does not cause a capital interaction effect between stock and corporate bonds through investor sentiment. To begin with, Chinese enterprises and individual investors are keen on equity investment [93]. When investor sentiment is relatively high, investors are more likely to be overly optimistic in judging the stock price. In contrast, other relatively rational investors with higher risk aversion prefer the corporate bond market, where returns are guaranteed and risks are relatively low [82]. In periods of pessimism, safe-haven government bonds tend to be a better choice than corporate bonds, which have semblable risk exposure with stocks [94].



As for the gold market, the quantile intervals of IS are [0.05, 0.5] and [0.05, 0.2] when the null hypothesis that IS does not Granger cause GT is rejected. It means that only when IS is at a relatively low level can GT be influenced. The sentiment effect is channeled particularly at extreme low quantiles, implying that investor depression contributes to changes in gold trading. It is widely confirmed that an increase in gold trading usually results from a rise in investor risk aversion, which generally appears in the capital market turmoil and the downturn trend of the economy [56,95]. When stock market investors are depressed, they tend to lose confidence in future capital markets. Instead, as a result of the countercyclical nature of gold, they tend to add gold to their portfolios in order to hedge risks [42]. Unlike large scale international gold markets, China’s gold market is still dominated by spot trading rather than futures trading. This leads the gold price to move towards investor sentiment more conspicuously [96]. In addition, we also conclude that the impact of investor sentiment on the gold market in China has a typical characteristic of asymmetry. Positive sentiment has an insignificant effect on the gold market compared with negative sentiment. Some evidence shows that participants in the gold market initially overreact to negative stock market information but this is reversed in subsequent periods, manifesting as a contemporaneous effect of negative sentiment [97]. For positive sentiment, stock investors tending to add weights of risk assets weakens the role of gold as a safe haven [98].



We also examine the relationship between IS and ER. According to our results, there are significant effects of IS on ER when IS is in the intervals of [0.05, 0.95], [0.05, 0.5], [0.5, 0.95], [0.05, 0.2], and [0.8, 0.95]. It is illustrated that ER can be influenced when IS is extremely optimistic or pessimistic. Since the reform of the exchange rate in 2005, the effectiveness of China’s monetary authorities to ensure the relative stability of the exchange rate through foreign exchange market intervention has gradually declined [62]. Although the authorities step up intervention in some extreme situations, such as the subprime crisis in 2008 when the Renminbi was forced to be pegged to the US dollar, the trend of liberalization of the foreign exchange market is inevitable, which provides the institutional basis for the contagion of stock investor sentiment [99]. From the perspective of capital flow, high stock investor sentiment may stimulate capital inflows to the stock market, including international capital, which increases the demand for the Renminbi in the foreign exchange market. Depressed sentiment leads to capital escape, which means depreciation pressure on the Renminbi [92]. Sentiment in the stock market will change the allocation in domestic and foreign assets, which also affects demand for the Renminbi [46]. On the other hand, according to the theory of investor heterogeneity [100], when extreme sentiments appear in the domestic stock market, the proportion of noise traders increases, thus more irrational trading aggravates the degree of stock price mismatch. Some international investors will be attracted by this phenomenon and then enter into the domestic stock market to arbitrage [101]. Hence, the foreign exchange market will be affected. In addition, because investor sentiment in the Chinese stock market is vulnerable to bombshells and unexpected shocks, stock prices often deviate from the fundamentals [102]. This mechanism exists in the long term, which also shows the close links between these two markets [44,65].



As a byproduct of our analysis, the effects of GB, CB, GT, and ER on IS are also explored. Our results point out that when GB, CB, and ER become extremely optimistic or pessimistic, IS will be influenced. Given that government bonds are the main tool of asset allocation in different periods of the economic cycle, changes in stock investor sentiment can be reflected through fluctuations of the government bond market [89]. For example, with the depression of the macroeconomy in China, the "flight-to-quality" phenomenon results in stock market capital leaking into the government bond market, exacerbating the pessimistic sentiment in the stock market [103]. This can be supported by evidence that indicates the negative correlation between government bonds and stock in China [90]. Taking corporate bonds into account, the performance of CB represents a reflection of the overall listed companies’ operating conditions. If a company suffers from deteriorating operation and declining solvency, investors’ expectations for its stock will also be pessimistic [104]. This mechanism makes a short-term linkage manifest between the stock market and the corporate bond market in China [105]. As for ER, IS is driven by the strength of the Renminbi. With the appreciation of the Renminbi, international capital flows into the domestic stock market. This positive stimulation leads stock investor to generate more optimistic sentiment [106]. In addition, there is no significant impact of GT on IS. It is indicated that market returns of gold are driven by investor sentiment, and the effect is unidirectional rather than a feedback mechanism [97]. To sum up, the wax and wane of major financial markets can affect stock market investors’ expectations and thus affect their investment behaviors [107]. From this perspective, we have reasonable evidence to support the idea that stock investor sentiment can be regarded as a systematic factor that influences the financial system [108]. Because of the aforementioned links between stock market investor sentiment and different financial markets, sustainable market efficiency in some excellence models cannot be realized simply by implementation of management systems. In order to ensure the favorable investment environment and avoid the drastic fluctuations of markets, all segments of society (regulators, corporates, individuals, etc.) should make efforts to achieve their own patterns of excellence.



Through the quantile Granger causality test, we provide a perspicacious insight into the relationship between IS and other major financial markets. We find that the other three markets, including GB, GT, and ER, are influenced by IS, except for CB. The results of these three markets are consistent with the noise trader model, which emphasizes the influence of investor sentiment on market return [31]. This effect shows heterogeneity in different markets, which can be explained by whether the characteristics of safe-haven or the similar risk exposure with the stock market exists in this market. There is an asymmetric impact on market returns for different levels of investor sentiment. Moreover, we emphasize that IS will also be influenced by GB, C, and ER, indicating that investors in China are vulnerable to market information. This phenomenon is attributed to stock investors’ overreaction to other market information.




7. Conclusions


We examined the causality between stock investor sentiment and another four major financial markets in China. We found that, though the traditional Granger causality test shows there is no relationship between them, the BDS and quantile causality tests provide a novel perspective, indicating that IS can influence the other three markets that include GB, GT, and ER. Due to investor heterogeneity and similar risk exposure with stock, CB manifests no significant link with IS. The relationship with IS also shows multiformity among the other three markets. The asymmetry effect of IS on GT can be attributed to gold’s counter-cyclical nature and weakened its role as a safe haven in optimistic periods. IS has an impact on GB when IS is at the extremes. This phenomenon can be explained by the evidence of short-term capital flow and expectation of future interest rate orientation. ER can be influenced when IS is both extremely optimistic and pessimistic. This result is ascribed to the trend of the liberalization of the foreign exchange market, the international capital flow, and arbitrageurs. We conclude that stock market sentiment, as an insidious factor, impacts the stability and efficiency of other financial markets. Conversely, GB, CB, and ER also have an influence on IS when these markets face extreme optimistic or pessimistic situations. The information from these markets might be over-interpreted by fickle investors. The wax and wane of major financial markets can affect stock market investors’ expectations and thus affect their investment behaviors. Our results are generally confirmed with the noise trader model [31], which shows the positive impact of investor sentiment on market returns. Hence, guiding the rational sentiment of stock investors on other markets can be conducive to sustaining the effectiveness of the financial markets in China. The authorities should take appropriate measures in response to market forces to avoid sharp fluctuations in stock investor sentiment. An effective and mature stock market should be established by reducing information asymmetry and guiding the rational sentiment of investors in order to maintain the stability of the other financial markets. To summarize, to explore whether different levels of stock investor sentiment have an impact on other markets (e.g.; stock investor sentiment and cryptocurrency market), not necessarily in the case of China, serves as a continuous stimulus for future studies. Moreover, we should consider whether the time-varying effects of stock investor sentiment exist in these markets, which this paper does not examine. These further works can help comprehensively capture the relationship between stock investor sentiment and different markets.
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Figure 1. External factors in the interaction mechanism between stock investor sentiment and market returns. 
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Table 1. Unit Root Test Results.
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	ADF
	PP
	KPSS





	IS
	−4.317 (0) ***
	−4.371 (3) ***
	0.781 (3)



	GB(1)
	−7.369 (0) ***
	−7.435 (2) ***
	0.355 (5)



	CB(1)
	−8.905 (0) ***
	−8.905 (4) ***
	0.341 (3)



	GT(1)
	−12.678 (0) ***
	−56.689 (1) ***
	0.118 (1)



	ER(1)
	−8.357 (0) ***
	−8.589 (4) ***
	0.508 (4)







Notes: *** denote significance at the 1% level, and the null hypothesis of the KPSS test is that there is no unit root existing in the series, while that of the PP and ADF test is the opposite. IS, GB, CB, GT, and ER represent investor sentiment in the stock market, government bond market, corporate bond market, gold market, and exchange market, respectively. (1) means taking the first difference to the original series. The number in parentheses in the results indicates the select lag order of the ADF model.
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Table 2. Granger Causality Test.
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	F-Statistic
	p-Value





	IS→GB
	0.671
	0.571



	GB→IS
	0.109
	0.955



	IS→CB
	2.389
	0.071



	CB→IS
	0.110
	0.954



	IS→GT
	0.447
	0.846



	GT→IS
	0.583
	0.743



	IS→ER
	1.313
	0.272



	ER→IS
	0.490
	0.670







Notes: IS, GB, CB, GT and ER represent investor sentiment in the stock market, government bond market, corporate bond market, gold market, and exchange market, respectively.
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Table 3. Brock, Dechert, and Scheinkman (BDS) Test.
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	BDS Statistic
	Std. Error
	z-Statistic
	p-Value





	IS and GB(3)
	0.068
	0.011
	6.372
	0.000



	IS and CB(3)
	0.067
	0.017
	6.294
	0.000



	IS and GT(3)
	0.062
	0.017
	5.619
	0.000



	IS and ER(3)
	0.070
	0.017
	6.802
	0.000







Notes: The number in parentheses is the optimal lag based on AIC. The null hypothesis is that the residual is an independent and identical distribution. IS, GB, CB, GT, and ER represent investor sentiment in the stock market, government bond market, corporate bond market, gold market, and exchange market, respectively.
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Table 4. Quantiles Causality Results.
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	Interval
	[0.05, 0.95]
	[0.05, 0.5]
	[0.5, 0.95]
	[0.05, 0.2]
	[0.2, 0.4]
	[0.4, 0.6]
	[0.6, 0.8]
	[0.8, 0.95]





	IS→GB
	8.818
	8.818 *
	7.862
	9.001 **
	6.879
	5.528
	3.237
	7.837 *



	GB→IS
	15.176 ***
	15.176 ***
	14.667 ***
	15.176 ***
	5.897
	4.382
	2.294
	14.667 ***



	IS→CB
	2.300
	2.273
	2.300
	2.204
	2.289
	1.617
	1.773
	2.325



	CB→IS
	14.565 ***
	9.995 *
	16.973 ***
	10.099 **
	6.930
	3.876
	2.560
	17.461 ***



	IS→GT
	8.294
	9.650 *
	8.420
	11.102 **
	6.256
	5.621
	6.562
	8.664



	GT→IS
	5.732
	6.752
	6.435
	9.752
	7.406
	5.640
	6.469
	4.431



	IS→ER
	45.094 ***
	13.387 **
	45.095 ***
	13.521 **
	7.159
	5.755
	7.755
	45.094 ***



	ER→IS
	15.475 **
	6.546
	15.475 ***
	6.671
	5.597
	0.918
	6.483
	15.475 ***







Notes: Each interval holds the same null hypothesis that there is no Granger causality. ***, **, and * denote significance at the 10%, 5%, and 1% level. IS, GB, CB, GT and ER represent investor sentiment in the stock market, government bond market, corporate bond market, gold market, and exchange market, respectively.
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