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Single index model
Useful formulas

The single index model states that
Rit = a; + BiRmet + €it

where, R;; is the return of stock 7 at time ¢ and R,,; is the return of the market at time ¢.
Assumptions and notation:

E(e;) =0, var(e;) = 02, E(eie;) = 0,cov(Rp, €;) = 0,var(Ry) = 02, B(Ry) = Ron.

€;)
Therefore,
E(R;)) = oa;+ (iR
var(R;) =07 = [los, +02
CO’U(RZ',RJ‘) = Uij = @ﬂja?n
Here are some useful formulas:

a. Estimate of 3; (beta of stock 7):
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b. Estimate of «; (alpha of stock i):
&; = Ry — BiRop.
c. Estimate of 0622, (variance of random error term associated with stock i):
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d. Estimate of var(3;).
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e. Correlation between stock ¢ and stock j:
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f. Correlation between stock 7 and market:
o;
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Simple R commands:

al <- read.table("http://www.stat.ucla.edu/ nchristo/statistics_c183_c283/
stocksb_periodl.txt", header=TRUE)

#Regression of ri1l on rspl (index):
q <- Im(al$ril ~ al$rspl)

#Summary of the regression above:
summary (q)

#List the names of the results in object q:
names (q)

#Get the estimates of alpha and beta:
g$coefficients[1]
g$coefficients[2]

#List the residuals:
g$residuals

#Get the estimate of the variance of the error term (MSE):
sum(g$residuals~2)/(nrow(al)-2)

#Another way:
summary (q) $sigma”2

#variance-covariance matrix of the estimates of the main parameters
#of the model:
vcov(q)

#Get the variance of the estimate of beta:
veov(q) [2,2]

#Another way:
summary (q) $coefficients[4] "2



