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In the CAPM, the equity beta of a stock is an estimate of the
degree to which the stock covaries with the broad equity market,
typically proxied by an broad stock market index.

If we let r;; be the stock return, and r,,: the market return, both
observed at time t, the beta f3; is calculated as

COV(r,-t, rmt)
gy = St Tmt)
var(rmt)



beta needs to be estimated.
Typical procedure: historical returns

» the stock

» stock market index.



Estimating NHY beta
Gather data: Internet
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Estimating NHY beta

Date for estimation: Yearend.
Using data 2015-2019
Index choice: OSEAX.



Estimating NHY beta - evolution of index and NHY
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Estimating NHY beta - actual calculation - in R

Actual estimation is illustrated using R (refer to your quantitative
courses):

To calculate beta, read the data on NHY and the stock market
index.

R actually has routine for downloading stock market data from
Yahoo finance (and calculating returns).

getSymbols ("NHY.OL",

from="2015-01-01",

source="yahoo")
nhy_daily_prices <- na.omit(NHY.OL$NHY.OL.Adjusted)
nhy_monthly_returns <- monthlyReturn(nhy_daily_prices)



Estimating NHY beta - actual calculation - in R

Align data:

> data <- merge(nhy_monthly_returns,
oseax_monthly_returns,all=FALSE)

> data <- data["2015/2019"]

> ri <- datal,1]

> rm <- datal,2]

Estimate beta by direct calculation:

> beta <- cov(ri,rm)/var(rm)
> print(beta)
1.17



Estimating NHY beta - actual calculation - in R

Alternatively, estimate beta as the coefficient estimate of a
regression with riz (NHY return) as the dependent variable, and
rmt (stock index return) as explanatory variable:

rie = aj + Birme + €it

> regr <- lm(ri~rm)

Dependent variable:

ri

rm 1.172%**
(0.297)
Constant —0.010
(0.010)
Observations 59
Adjusted R? 0.200

Note: *p<0.1; **p<0.05; ***p<0.01



