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Professional Certificate in Investments for Teens

Risk and Return

Risk and Return are two fundamental concepts in investing. Understanding these concepts is crucial for
making informed investment decisions and managing risks in a portfolio.

Risk is the possibility of losing some or all of the original investment. It can also refer to the uncertainty of
achieving a desired outcome. Risk can be quantified using statistical measures such as standard deviation
and value at risk.

Return is the gain or loss on an investment, usually expressed as a percentage of the original investment.
Return can be positive or negative, depending on whether the investment increased or decreased in value.

There are different types of risks that investors face. Systematic risk, also known as market risk, is the risk
that affects all securities in the market. For example, changes in interest rates, inflation, and economic
conditions can impact the overall performance of the market and affect all securities. On the other hand,
unsystematic risk, also known as specific risk, is the risk that affects individual securities or industries. For
example, changes in a company's management, product recalls, or regulatory changes can impact the
performance of a specific security.

Diversification is a risk management strategy that involves spreading investments across different securities,
industries, or asset classes. Diversification helps to reduce unsystematic risk by ensuring that the portfolio is
not overly exposed to any single security or industry.

Volatility is a measure of the variation in the price of a security or the returns of a portfolio. High volatility
indicates that the price or returns are subject to wide fluctuations, while low volatility indicates that the
price or returns are relatively stable. Volatility is often used as a measure of risk, as securities with high
volatility are considered to be riskier than those with low volatility.

Correlation is a statistical measure that describes the relationship between two variables. In investing,
correlation is used to describe the relationship between the returns of two securities or portfolios. Positive
correlation indicates that the returns of the two securities move in the same direction, while negative
correlation indicates that the returns move in opposite directions. Diversification involves investing in
securities with low or negative correlation to reduce risk.

Expected return is the average return that an investor expects to earn on an investment, based on historical
data and assumptions about future performance. The expected return is calculated by taking the average of
the possible returns, weighted by their probabilities.

Risk premium is the additional return that an investor expects to earn for taking on additional risk. For
example, investors may demand a higher return for investing in stocks than in bonds, as stocks are
considered to be riskier than bonds.

Beta is a measure of a security's sensitivity to market movements. A beta of 1 indicates that the security's
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price will move in line with the market, while a beta of less than 1 indicates that the security's price will be
less volatile than the market. A beta of greater than 1 indicates that the security's price will be more volatile
than the market.

Alpha is a measure of a security's performance relative to the market. A positive alpha indicates that the
security has outperformed the market, while a negative alpha indicates that the security has
underperformed the market.

Sharpe ratio is a measure of risk-adjusted performance. It is calculated by dividing the excess return of a
portfolio over the risk-free rate by the standard deviation of the portfolio's returns. A higher Sharpe ratio
indicates that the portfolio is generating more return for each unit of risk.

Value at risk (VaR) is a statistical measure that quantifies the risk of losses in a portfolio. VaR is calculated
based on a specified level of confidence and time horizon. For example, a VaR of $1 million at a 95%
confidence level and a one-day time horizon indicates that there is a 5% probability that the portfolio will
lose more than $1 million in one day.

Risk tolerance is an investor's willingness and ability to take on risk. It is influenced by factors such as age,
income, financial goals, and investment horizon. Investors with a high risk tolerance are willing to take on
more risk in pursuit of higher returns, while investors with a low risk tolerance prefer safer investments with
lower returns.

Challenge:

1. Calculate the expected return and standard deviation of a portfolio consisting of 50% stocks and 50%
bonds. Assume that the expected return and standard deviation of stocks are 10% and 20%, respectively,
and the expected return and standard deviation of bonds are 5% and 10%, respectively.

2. Calculate the beta of a security with a correlation coefficient of 0.5 and a standard deviation of 15%
relative to a market with a standard deviation of 20%.

3. Calculate the Sharpe ratio of a portfolio with an expected return of 8%, a standard deviation of 15%, and
a risk-free rate of 2%.

4. Calculate the VaR of a portfolio with a standard deviation of 15% and a 95% confidence level for a one-
day time horizon. Assume a normal distribution.

5. Determine the appropriate investment strategy for a teenager with a low risk tolerance, a short
investment horizon, and a goal of saving for a car.

In conclusion, understanding risk and return is crucial for making informed investment decisions and
managing risks in a portfolio. By using risk management strategies such as diversification and volatility
measures such as beta and Sharpe ratio, investors can make informed decisions about the level of risk they
are willing to take on and the expected returns they can achieve. It is important to consider individual risk
tolerance, financial goals, and investment horizon when making investment decisions.
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