On Problem 3.60

A question for you: True or False? Squaring any number always results a number which is greater than our equal that number.   For example variance is always greater than the standard deviation, for any set of data.
A Fact: Understanding the Problem well is the first step
Risk Assessment Process: Clearly, different subjective probability models are plausible they can give quite different answers. Often it turns out that dependencies between uncertain factors can be important in driving the output of the models. For example, consider two portfolios having random variable R1 and R2 returns; the ratio: 

Cov (R1, R2) / Var (R1), 
is called the beta of the trading random variable 1 with respect to the random variable 2. Various methods are available to model these dependencies, in particular proportional to the Beta values methods.   

Notice that:

Var (X) = [∑ (x – xbar) 2 ] /(n-1)
It needs computation of Xbar and its deviation for every observation. However, its short-cut computational approach is:

Variance is  s2 = SS/ (n-1), where SS = SSdeviations = [ ∑x2 – (∑x) 2 /n ]
Similarly,

Cov (X, Y) = [∑ (x – xbar)(y – ybar) ] /(n-1)
However, its short-cut computational approach is:

Variance is  s2 = SP/ (n-1), where 

SP = SPdeviations =  [∑ (x – xbar)(y – ybar) ]  =  { ∑xy – [(∑x) (∑y) ] /n }
Notice that 


Cov (X, X) = Var (X), right?

A Statistical Analysis Numerical Example: One way in which stock market analysts measure the price volatility of an individual stock relative to the market is to compute the stock’s beta value. Beta values greater than 1 indicates that the stock’s price has changed faster than the average market price, whereas beta values less than 1 indicate that the stock’s price changed slower than the average market price. The accompanying table lists the ticker abbreviations and beta values for a recent sample of 25 Standard & Poor’s: 

http://www.standardandpoors.com/home/en/us
 500 stocks.

Note: Table arranged in ascending order

	Ticker
	Beta = x
	x2

	T
	0.132
	0.0174

	WIN
	0.196
	0.038

	KO
	0.548
	0.3003

	JCP
	0.561
	0.315

	S
	0.688
	0.45

	GS
	0.722
	0.521

	CMK
	0.746
	0.556

	FNC
	0.859
	0.738

	REV
	0.879
	0.772

	ECH
	0.907
	0.823

	UPJ
	0.951
	0.904

	XON
	0.98
	0.9604

	BX
	0.987
	0.974

	TL
	1.137
	1.29

	ID
	1.187
	1.409

	DOC
	1.22
	1.4884

	ZE
	1.304
	1.7004

	VO
	1.317
	1.734

	PRD
	1.358
	1.84

	AL
	1.489
	2.217

	LIT
	1.502
	2.26

	MAT
	1.662
	2.76

	WEN
	1.731
	2.996

	HIA
	1.736
	3.014

	NSM
	2.014
	4.06

	Total
	26.793
	34.165


 (A):

(a)  Mean Xbar is the sum of all betas divided by n (which is 25) 

∑x = 26.793; n = 25; xbar = ∑x / n = 1.071
(b)  Variance is  s2 = SS/ (n-1), where SS = SSdeviations = [ ∑x2 – (∑x) 2 /n ] ,  

  Given ∑x = 28.714. and    ∑x2 = 34.165;  thus  

SSdeviations = [ ∑x2 – (∑x) 2/n ]  = [(34.165) – (28.714)],

Therefore,

Variance  s2 = SS/ (n-1) = [(34.165) – (28.714)] / 24 = 0.227125
(c) Standard Deviation is  s = √s2 = √ (0.227125) = 0.4765
(d) xbar + 2 s = 2.024 ; 
xbar – 2s = 0.118;

At least 95% of observation values lie within this range of 0.118 and 2.024. This conforms to the Empirical Rule which states that at least 95 % of the number of observations will lie within the range of x (bar) ± 2s.

All betas are within the interval.  The Empirical Rule posits close to 95% of observations falling within the xbar ( 2s interval for symmetric distributions, while the percentage will be larger (near 100%) for highly skewed distributions.  Since 100% of the betas in the sample fall within the Xbar ( 2s interval, the density distribution function is skewed.

Ordered Statistics and Construction of CDF

	Ticker
	Beta
	Cumulative

Relative

Frequency

	T
	0.132
	0.04

	WIN
	0.196
	0.08

	KO
	0.548
	0.12

	JCP
	0.561
	0.16

	S
	0.688
	0.20

	GS
	0.722
	0.24

	CMK
	0.746
	0.28

	FNC
	0.859
	0.32

	REV
	0.879
	0.36

	ECH
	0.907
	0.40

	UPJ
	0.951
	0.44

	XON
	0.98
	0.48

	BX
	0.987
	0.52

	TL
	1.137
	0.56

	ID
	1.187
	0.60

	DOC
	1.22
	0.64

	ZE
	1.304
	0.68

	VO
	1.317
	0.72

	PRD
	1.358
	0.76

	AL
	1.489
	0.80

	LIT
	1.502
	0.84

	MAT
	1.662
	0.88

	WEN
	1.731
	0.92

	HIA
	1.736
	0.96

	NSM
	2.014
	1

	Total
	26.793
	


(B): 

Median is the 13th number as there are odd numbers of observations. Hence median is 0.987.  Notice that, the median value is .987 and the mean is 1.073.  The data set is skewed to the right 

(C):

 pth  percentile = p(n+1) / 100;


Hence the 80th percentile = 80(25+1) / 100 = 20.8 which is approximated to the 21st number which is 1.502.

(D):

 z = {x – xbar) / s = (0.668 – 1.071) / 0.4765 = - 0.8458


A negative z – score indicates that the observation lies to the left of the mean.

Because the data set is skewed, the Z score needs to be less than 1 for this value not to be an outlier.  Therefore the beta of Sears & Roebuck is most likely not an outlier.
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