Essays on Return and Volatility in World Stock Market

Abstract 
My Ph.D. dissertation aims to investigate dynamics of stock volatility in world stock market. The goal is to capture common factors which are able to account for a large proportion of variation in world stock market including both developed and emerging stock markets. Spillover effects across stock markets and impact of financial globalization on world stock market are also investigated. Further, analysis on relation between stock return and volatility by designing a dynamic model is another important part of the dissertation. The problems including leverage effect and volatility feedback effect are addressed. The dissertation consists of three chapters. 
The main goal of Chapter 1 is to demonstrate motivation of my research by investigating existing literature on comovement and contagion in world equity market and analyzing findings which still remain inconclusive. The conclusions reached in existing literature are threefold. First, macroeconomic variables fail to explain much comovement in international stock markets, whereas unobserved common factors turn to be important in accounting for stock variation. Second, stock returns decomposition fails to capture large proportion of variation in world stock market. Lastly, little evidence of significant impact of financial globalization on stock markets has been found. A possible solution to above problems is to apply volatility of stock return into dynamic latent factor model. 

The first question we face is how to measure unobserved stock return volatility. In Chapter 1, we explore VIX (Chicago Board Options Exchange Market Volatility Index) in details to compare with our measure of stock return volatility. VIX is a popular measure of the implied volatility of S&P 500 index options. Over its history, VIX has acted reliably as a fear gauge. High levels of VIX are coincident with high degrees of market turmoil, whether the turmoil is attributable to stock market decline, the threat of war, unexpected change in interest rates, or any number of other newsworthy events. We measure stock return volatility as log variance of log returns based on historical stock indexes price levels. We apply our measure to S&P 500 index to compare with VIX, and we find out the correlation between these two measures is around 0.66, which indicates that our measure of stock return volatility is a good alternative of implied volatility. 
Chapter 2 is the main part of my dissertation which is almost completed. The main interest of Chapter 2 is to capture unobserved common factors which are able to explain large proportion of variation in world stock market and investigate if there exists significant spillovers across international stocks. The other goal in this chapter is to explore the impact of financial globalization on world stock market.  

A latent dynamic factor model is designed to decompose stock return volatility into three orthogonal factors: world factor, region factor and local factor, which are assumed to capture all variation of volatility. Fourteen countries are included in our empirical study in order to cover both developed stock markets and emerging stock markets. We successfully capture common factors which are able to account for more than 50% variation of volatility for most of countries. World factor seems to be significant for North America and Latin America, nevertheless region factor is more important for Europe and Asia. It shows that when volatility becomes high, the world factor turns to be more important in explaining interdependence and comovement among stock markets over the world.
The second empirical study in Chapter 2 is to investigate spillover effects across international stocks. We modify the baseline model by adjusting transition equations to investigate spillover effect of one country or a group of countries on other countries. We tried three modified models: the U.S. stock market dominates world market through world factor; the U.S. impacts on emerging stock markets through regional factor in emerging markets; emerging stock markets influence each other through regional factors. But little evidence of any kinds of significant spillover effects has been found. 
In the last part of Chapter 2, we analyze effect of financial integration on world stock market by extending time horizon to 1967 and cutting down sample to 9 countries due to lack of data for some countries. The results show that the dominance of the U.S. stock market in world stock market has been weaker as international financial market is getting more integrated. Asian stock markets become more independent of developed stock markets after financial globalization. Region factor starts playing an important role in Asian stock markets due to fast growing intra-regional trade and investment. 
In Chapter 3, relation between stock return and stock return volatility is investigated. It has been recognized that returns and conditional variance of next period’s returns are negatively correlated. This empirical phenomenon is often referred to as asymmetric volatility in the literature. The presence of asymmetric volatility is most apparent during stock market crashes when a deep decline in stock price is associated with a significant increase in market volatility. The explanation of the asymmetric volatility property of stock returns is the leverage effect hypothesis: A drop in the value of the stock increases financial leverage, which makes the stock riskier and increases its volatility. In the meanwhile, another effect could take effect which is called “volatility feedback effect”. If volatility is priced, an anticipated increase in volatility raises the required return on equity, leading to an immediate stock price decline. Due to such correlation between stock return and volatility, it is meaningful to decompose return and volatility simultaneously to several orthogonal factors to capture comovement across international stocks.

The goal of this study is to examine relation between stock returns and volatility common factors and address classical problems including leverage effect and volatility feedback effect. In return decomposition, factor loading can be interpreted as price of risk for stock indexes. More specifically, world factor loading represents price of worldwide risk that could originate in one country or a group of countries and then spread out to other stock markets. Regional factor loading is referred to as price of regional risk which only takes effect within this region. 
