
Price and Return Distributions 
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Sum and Product functions 
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Single Period Returns
Gross discrete return

Net discrete return

Log gross discrete return
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Geometric and Arithmetic Averages
Arithmetic 

Geometric  
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Geometric and Arithmetic Average Returns
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Average Returns – A Curious Example 
Time (year) 0 1 2 

Share price ($) 

Net discrete return pa 
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Term Structure of Interest Rates: The 
Expectations Hypothesis 

effective
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Prices are Log-Normally Distributed 
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GDR's are Log-Normally distributed
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NDR's are Log-Normally distributed
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LGDR's are Normally distributed
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AAGDR = Mean GDR
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GAGDR = Median GDR
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LGAGDR = AALGDR = Mean, Median and 
Mode LGDR 

 



17 
 

 

18 
 

19 
 

SDLGDR  
arithmetic
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geometric
arithmetic

log
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AAGDR = exp(AALGDR + SDLGDR2/2) 
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Mean GDR ≥ Median GDR 
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Image author: 
Olivier de La 
Grandville, from 
his book ‘Bond 
Pricing and 
Portfolio 
Analysis’, 2001. 
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Portfolio 
Analysis’, 2001.
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Why is this interesting? 
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Mean versus Median of a Log-normally 
distributed variable 

The chance of achieving a GDR, NDR or price above the mean is 
less than 50%.
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Time Weighted Average = GAGDR = Median 
GDR 
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Ensemble Average = AAGDR = Mean GDR 
mean
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Calculation Example: Mean and Median 
Prices 
Question 1: 

10

16.45 1

20 mean median
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Answer:
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Calculation Example: Probabilities 
Question 2: 

10

46.52 1

50 mean median

Answer:
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Question 2: 
median

Answer: 

Question 3: 
mean

Answer: 
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log-normally
normally
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