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Statistical Concept And Market Returns 
Exam Focus  
1. ( ) 
2. ( / / ) 
3.  
4. ( : : ) 
 

7.a Distinguish between descriptive statistics and inferential statistics, between a 
population and a sample, and among the types of measurement scales; 

 
Statistics is used to refer to data and to the methods we use to analyze data. 
Statistical methods fall into two categories  
1. Descriptive statistics ( ): 

  (large date sets) 
   

 
2. Inferential statistics ( ): 

  (smaller set) (large 
set) (forecasts) (estimates) (judgments) 
 

Types of measurement scales: 
1. Nominal scales ( ): 

   
   
  Example 1 = stocks, 2 = bonds... 

 
2. Ordinal scales( ): 

   
   
  Example The ranking of 1,000 stocks by performance. 1 = the 100 best 
performing stocks, 2 = the next 100 best performing stocks, ..., 10 = the 100 
worst performing stocks. 

  3 4 3 4
3 4 4 5  

 
3. Interval scales( ):  

   
  0  
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  0 20 10 2 10 20  VS. 20
30 10  

 
4. Ratio scales ( ):  

  0  
  0 4 2

2  
 Nominal<Ordinal<Interval<Ratio 

 
Example 7-1  

Identify the type of scale for each of the following: 
a. Stocks ranked as big-size, middle-size, or small-size. 
b. Birds divided into categories of songbirds, birds of prey, and game birds. 
c. Interest rates on T-bonds each year for 30 years. 
d. The weight of each student on the class. 
e. The average temperature in January in Taipei. 
 

Answer  
a. An ordinal scale 
b. A nominal scale 
c. A ratio scale 
d. A ratio scale 
e. A interval scale 
  
 

7.b Define a parameter, a sample statistic, and a frequency distribution; 
7.c Calculate and interpret relative frequencies and cumulative relative frequencies, 

given a frequency distribution; 
 
Sample ( ), Population ( ), and Parameter ( ) 
 

(population)
NYSE (cross-section data)  

(Sample)
(subset) NYSE 30

 
(parameter)

µ 2
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(sample statistics)

X S2  

 
Frequency Distribution ( ), Relative Frequencies ( ), and 
Cumulative Relative Frequencies ( ) 
 
There are three steps to construct a frequency distribution: 
1. Define the intervals.(

) 
2. Tally the observations. 
3. Count the observations. 
 

Interval Absolute 

Frequency 

Relative 

Frequency 

Cumulative Absolute  

Frequency 

Cumulative Relative 

Frequency 

-30% ~ -20% 1 5%=1/20 1 5% 

-20% ~ -10% 2 10%=2/20 3 15% 

-10% ~ 0% 3 15%=3/20 6 30% 

0% ~ 10% 7 35%=7/20 13 65% 

10% ~ 20% 3 15%=3/20 16 80% 

20% ~ 30% 2 10%=2/20 18 90% 

30% ~ 40% 1 5%=1/20 19 95% 

40% ~ 50% 1 5%=1/20 20 100% 

Total 20 100%   

 
7.d Describe the properties of a data set presented as a histogram or a frequency 

polygon; 
 
Histogram ( ) and Frequency Polygon ( ) 
 

(Histogram)  
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(frequency polygon), 
 

 
 

7.e Calculate and interpret measures of central tendency, including the population 
mean, sample mean, arithmetic mean, weighted average or mean, geometric 
mean, harmonic mean, median, and mode; 

7. m compare the use of arithmetic and geometric means when analyzing investment 
returns. 

 
Measures of Central Tendency( ) 

1. Population Mean ( )
N

X
N

i
i

1  
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2. Sample Mean ( )
n

X
X

n

i
i

1  

 
3. Arithmetic Mean ( )  

divided by the number of periods:  

n

R
AR

n

i
i

1  

4. Geometric Mean ( )  
The geometric mean return is used when calculating investment returns over 
multiple periods or to measure compound growth rates: 
 

1)1()1()1( 21
n

nRRRGR  

The 
geometric mean return approximately equal the arithmetic returns minus half 
the variance of return. The only time the arithmetic and geometric means are 
equal is when there is no variability in the observations (i.e., all observations are 
equal).  
 

 
 

Example 7-2  
Calculate the geometric and arithmetic mean returns for the S&P 500 for the 
period 1990 to 1992. The relevant data for the S&P500 are reproduced below  
 
Total Returns for the S&P 500: 1990-1992 

Year Return 
1990 -3.17% 
1991  0.55% 
1992 7.67% 

 
 

Answer  
As noted above, return data can be negative. Adding 1.0 to the three returns in the 
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above table results in 0.9683, 1.3055 and 1.0767. We use the formula to solve: 
 

108223.13610733.10767.13055.19683.00767.13055.19683.01 33
GR

 

%82.10GR  

 
Now we can compare the geometric mean to the arithmetic mean. The arithmetic 
mean return for the S&P500 is (-3.17%+30.55%+7.67%)/3=11.68%.  Notice that 
the arithmetic mean is larger than the geometric mean. 
 
 
 

Example 7-3  
A hypothetical investment in a single stock initially costs $100. One year later, the 
stock is trading at $200. At the end of the second year, the stock price falls back to 
the original purchase price of $100. No dividends are paid during the two-year 
period. Calculate the arithmetic and geometric mean annual returns. 
 
 

Answer  
The arithmetic mean of the annual returns is (100%-50%)/2=25% 
 

The geometric mean of the annual return is %015.00.2  

 
Because returns are variable by period, the arithmetic mean is greater than the 
geometric mean. In addition, the geometric mean return of 0 percent accurately 
reflects that the ending value of the investment in year 2 equals the starting value 
in Year 1. The compound rate of return on the investment is 0 percent. In general, 
when we need to calculate a compound rate of return or growth rate, we use the 
geometric mean. 
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Example 7-4  
A portfolio had an initial market value of $100,000. At the end of next two years, 
the market value was 
arithmetic and geometric mean returns, respectively, excluding any dividends, 
were: 
a. -12.00%     -6.00% 
b. -6.00%      -6.19% 
c. -5.00%      -6.19% 
 
 

Answer  
Arithmetic mean return = 

%5
2

%)20(%10
2

110000
11000088000

100000
100000110000

 

 

Geometric mean return= 18.0*1.1  -0.0619 = -6.19% 

 
 
 

5. Weighted Mean ( ) (portfolio)  

)...(
1

2211 nn

n

i
ii XwXwXwXwXw   

 
Example 7-5  

A portfolio consists of 50% big-size stocks, 40% small-size stocks, and 10% 
bonds. If the return on big-size stocks is 12%, the return on small-size stocks is 
7%, and the return on bonds is 3%, what is the portfolio return? 
 

Answer  

)...(
1

2211 nn

n

i
ii XwXwXwXwXw  = 0.5*0.12 + 0.4*0.07 + 0.1*0.03 = 9.1% 

 
 

6. Harmonic Mean ( )  
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n

i
i

H

X

nX

1
)/1(

 

For values that are not all equal  
Harmonic Mean < Geometric Mean < Arithmetic Mean 

 
Example 7-6  

Suppose an investor purchases $1,000 of a security each month for 2 months. 
The share prices are $10 and $15 at the two purchase dates. What is the average 
price paid for the security? 
 

Answer  

12
)15/1()10/1(

2

)/1(
1

n

i
i

H

X

nX  

 
The average is adjusted for the weight each period represents. Because in the first 
period, the investor can buy 100 shares, whereas the second period he can only 
buy 66.67 shares. Conceptually easier for you to capture is the following equation 

share	weighted	(cost	averaging)	share	price	= 12$15$
67.166
67.6610$

67.166
100  

 
 

7. Median ( )  
(

)  
 

 
Example 7-7  

Compute the Median for a data set described as: 
Data set [3000, 21, 15, 25, 23] 

Answer  
First, arrange the returns.  3000, 25, 23, 21, 15 

 The median is 23. 
 

 


