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Objectives

 To fit an AR(p) model to Quarterly earnings (dollars) per Johnson & 

Johnson share 1960–80.

 Use Yule-Walker equations in matrix form to estimate parameters of 
the fitted model



JohnsonJohnson {datasets}

 Quarterly earnings (dollars) per Johnson & Johnson share 1960–80.

 Quarterly time series

 Source: “astsa” package
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Transformation

Log-return a time series {𝑋𝑡}

is defined as 

𝑟𝑡 = log
𝑋𝑡
𝑋𝑡−1

= log 𝑋𝑡 − log(𝑋𝑡−1)

In R, 

𝑑𝑖𝑓𝑓(log )





The parsimony principle

 Choose ‘simplest explanation that fits the evidence’

 Simplest of competing theories is to be preferred

 PACF ⟹ AR(4)

 Yule-Walker equations in matrix form



𝑝 = 4

Fitted model is

𝑟𝑡 = 0.079781 − 0.6293492 𝑟𝑡−1 − 0.5171526 𝑟𝑡−2 − 0.4883374 𝑟𝑡−3 + 0.2651266 𝑟𝑡−4 + 𝑍𝑡

𝑍𝑡 ~𝑁𝑜𝑟𝑚𝑎𝑙 (0, 0.01419242)

where

𝑟𝑡 = log
𝑋𝑡
𝑋𝑡−1



What We’ve Learned

Fitting an AR(p=4) model to log-return of 

Johnson & Johnson quarterly earnings 

from ‘astsa’ package using Yule-Walker 

equations in matrix form


