


1) What factors did Fama and French examine that may explain stock returns? (identify the three measures)
Answer: The excess return of a portfolio (including a single stock) can be explained by its exposure to three factors: 
A: Market asset portfolio (Rm−Rf). The Capital Asset Pricing Model (CAPM) of Sharp (1964), Lintner (1965) and Black (1972) believes that the return of stocks is only linearly related to the systemic risk of the entire stock market. I.e. Rit Rft= β I (Rmt Rft), that is, the expected return of stocks is only related to the systematic risk of the market. Fama and French inherited the market risk premium in the CAPM model in their research. The market portfolio is used to explain the risk related to systematic risk in a single stock, measured by beta. Mainly explain the part of stock return that fluctuates in the same direction as the market.
B: Market value factor (SMB). In 1981, Banz found that in the American market, small market stocks tend to have higher returns. Later, Fama and French also found this phenomenon in their research on the relationship between average returns and factors of stocks (excluding financial stocks) traded in NYSE, AMEX and NASDAQ from 1963 to 1999. Scholars believe that the reason why small market value stocks have higher returns may be that small market value factors have stronger periodicity and greater volatility of stock prices. Stocks with small market value have poorer liquidity, leading to higher capital cost and bankruptcy probability. These two risks enable investors to demand higher premiums than large market capitalization stocks. Behavioral finance believes that Lottery Effect is an important reason for the existence of small market value stocks. Due to the large volatility of stocks with small market capitalization, their return distribution has obvious positive skew - the number of positive returns is low, but the tail of positive returns is long. This makes investors lose the market on average when investing in small cap stocks, but they have the opportunity to earn huge excess returns.
C: Book to market ratio factor (HML). The book to market ratio (BM) represents the growth opportunities that enterprises have. Stocks with a high BM will have a higher yield than stocks with a low BM. (The reasons are as follows: 1. Companies with high BM are all companies with poor fundamental performance. Their financial situation is fragile and their risks are high. Their high returns are actually a compensation for high risks. 2. Companies with low BM tend to perform a little better than companies with high BM in terms of fundamental performance. Investors overreact to them, unreasonably overestimate companies with low BM (overly optimistic), and unreasonably underestimate companies with high BM (overly pessimistic), But when this bias is corrected, high BM companies will gain higher profits than low BM companies. 3. High BM stocks are usually called value stocks (white horse stocks), and low BM stocks are usually called growth stocks (glamour). Growth stocks are often overvalued due to their good performance in fundamentals. Value stocks are undervalued because they maintain stability and lack growth momentum. Therefore, we can buy stocks of value stocks at a lower price to achieve greater returns in the future.)
This multi factor equilibrium pricing model can be expressed as:
E(Rit)−Rft=βi[E(Rmt−Rft)] +siE(SMBt) +hiE(HMIt) 
Where Rft is the risk-free rate of return on time t; Rmt is the market yield of time t; Rit represents the yield of asset i at time t; E (Rmt)−Rft is the market risk premium, SMBt is the simulated portfolio yield of the size factor of time t, and HMIt is the simulated portfolio yield of the book to market factor of time t.
2）The CAPM is built on a single measure of risk (discuss what is this single measure) that explains asset returns. What measures of risk did Fama and French conclude were necessary to explain stock returns (Add-on from Q1, justify the three measures)
Answer: Single measure: The system risk of a single asset is the degree of reflection of changes in the market portfolio, measured by beta coefficient. β It refers to the degree to which the market return rate changes and the return rate of individual assets changes at the same time. It is a standardized indicator to measure the contribution of individual assets to the variance of the market portfolio. What is necessary for stock risk measurement is the three factor model we proposed in question 1 and some other factors.
Fama and France believe that a series of indicators such as book to market ratio (BE/ME) and inverse price to earnings ratio (E/P) have been found to explain the changes in stock prices. Take durable consumer goods and clothing industry in CGIS industry classification as an example
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By analyzing the data of the first quarter of 2022, we can verify that Fama French's three factor model is correct. A series of indicators such as the book to market ratio (BE/ME) and the reciprocal price to earnings ratio (E/P) have been found to explain the changes in stock prices, that is, stock prices are related to a series of risk factors.
3）Describe the CAPM model and the Fama and French model and the implications of these models for investors.
Answer: CAPM: The capital asset pricing model assumes that all investors invest according to Markowitz's asset selection theory, and their estimates of expected return, variance and covariance are identical, so investors can borrow freely. Based on this assumption, the focus of capital asset pricing model research is to explore the quantitative relationship between risk asset return and risk, that is, how much return should investors get in order to compensate for a certain degree of risk. The Capital Asset Pricing Model (CAPM for short) was developed by American scholars William Sharpe, John Lintner, Jack Treynor and Jan Mossin in 1964 on the basis of asset portfolio theory and capital market theory
Reference: 
E(ri)=rf+ β im(E(rm)-rf)
The description of the capital asset pricing model is as follows: 1. The expected rate of return of a single security consists of two parts, the risk-free interest rate and the compensation for the risks undertaken - risk premium. 2. The size of risk premium depends on β The size of the value. β The higher the value, the higher the risk of a single security, and the higher the compensation. three β It measures the systematic risk of a single security, and there is no risk compensation for non systematic risk.
FF model: The FF model believes that the beta value of the stock market cannot explain the difference between different stock returns, while the market value, book to market ratio and P/E ratio of listed companies can explain the difference between stock returns. Fama and French believe that the above excess returns are β Compensation for risk factors not reflected.
This multi factor equilibrium pricing model can be expressed as:
E(Rit)−Rft=βi[E(Rmt−Rft)] +siE(SMBt) +hiE(HMIt) 
Where Rft is the risk-free rate of return on time t; Rmt is the market yield of time t; Rit represents the yield of asset i at time t; E (Rmt)−Rft is the market risk premium, SMBt is the simulated portfolio yield of the size factor of time t, and HMIt is the simulated portfolio yield of the book to market factor of time t.
Impact on investors:
CAPM: Let investors realize that in an efficient market, they should pay more attention to investing in the beta of the market portfolio and obtaining alpha as much as possible in an inefficient market. Systematic risk and unsystematic risk together constitute the risk premium of the stock.
[bookmark: _GoBack]FF model: It explains the new factors that affect the stock return rate, which makes investors more reasonable in measuring the actual stock price.
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