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3) Suppose {e} is a normal white nglse process with mean zero and variance o2 Let {¥,} be a process defined as:
h=e+0e_,.

a) Find the autocovariance function and autocorrelation function of ¥, for any general 8. Also, find the
autocovariance function and autocorrelation function of ¥, if 8 = 2. Show all your steps clearly.

b) Is the time series (i} stationary? Explain your answer.

GL) We C&lcu‘tt{.’é Lov(‘\{t) \/t-—k) -Fm‘ 3 cases: k:O} kl'} a'L‘l k>‘
C‘ov(\/t)\/t): Var (\‘(—t) = vay (e{_ + & et-l) = Var (Q{) + ez vy (e 't“)
2 pA 2
= 0, + & Se
CDV(YJ;L ze(eroe, et e o) s cov(ey ey )
+ Dcov(€ .
( t et )+Q Cc.\-(’etl C{: 1)4'92(_‘.»(61—' e‘t—-z')
=0+0t66.+0 = o> ’

e
t.'L\’\(l Cev (klt} \i{ _k-) _F;;( "“1'7 k 2 2_ ;S et SI ly SLDLU&’! ‘lL&' LQ
O Sined -Hl ere ave KNo OVEr {“*”\i'r\j -}e rms

. '
w'f\'l'"ll’vj _H'ld "UJ as t S we Can gummm-;ze "'d( -l
Q-“Lb CDV"U‘I"U[LC 'hlﬂc'hc)m K't X a s
J

, R0 |t =
g = Cov (\I-t, \/5) = 96'32 \‘4 lt_sl -
O 1‘1( \t—S‘ >



Clearly core(Ye Y) =t and cerr(Ve Y )=0 Hor
K 2 \ . (&)L\QVL k— l

C“‘”(‘/t 1. l) CW“JC B
. \ ‘“'( t) V“-”(\'/'t l) \,(o—;+@26‘£)(6;l+926;>
Te = 7 q,” |+ 5%

%e -\'LLQ C‘LLC\'OC-DFTL[CL%.OV\ 'é(.m;‘hc)m F_L < ) S

} | e-e) =
Pe,s = Corr(\'(t b ) g l+e o e-s) =
o F [t-s] >
T{e=2:
{ gs—ge ’) (—t-gl.‘;o '| o 't—sl::o
297 £ ‘JC,S\:\ Ft,s"‘ s L ‘-t-s)f—l
O |~ S |t-s] >

\o) ‘fes) i‘fté s sttonary The mean henetion
E(\‘I‘Ev =0 Q-V\C'l So dees H"'j— CIQTQ“C/ e -t
TL¢ Vol 1 fence -p,u[c_'ho,\ var C\{t] - e GZ \,./L (‘_L. JJL"’S
HD"T‘ C[Q,re,,,,_cl On 't T\q& 1&."_DCD\J!LI LW CE LLU(Yt / )
c\t’,fuujs t,vtly Ow +Le_ _Jj}_&_ \De,'hb'ff-h c‘wu[ S
ﬁ@: '%_ #,— TL\NS +L€ FVUCGSS IS W&Lk {7 S'}"Ch()k](’(l‘?«
OLVLA S |viCe. ﬂ\e Pruce% -ﬁ”c)wfé o ner qu‘ Oll‘S-TTI !'3'»(,76 0:1

% Yt € S S-]rd‘foncu“y_ ’



4) Apply 2 moving average filter to Y, where ; is the natural logarithm of the Johnson and Johnson eamnings data
(the original data are given in the jj object in the ast sa package). Specifically, let
Vi=(h+ Y. 1+ o2+ Yio3) /4. The R code

v = filter(y, rep(l/4, 4}, sides = 1)
may be helpful in implementing this. Type help(filter} in R for more delails about this R function. Plot ¥; as
a line and overlay (superimpose) ¥ as a dashed line, and provide this plot. Discuss whether the moving average
filter captures the overall trend in the time series.

R code:

library(astsa)

y = log(jj)

v = filter(y, rep(1/4,4), sides=1}

plot({y, type=*1l", ylab="Global Temperature Deviations”)
lines(V, ltyﬁz)
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We see that the moving average filter captures the basic increasing trend of the plot quite well.
The mean of the logged eamnings increases almost linearly, but less steeply in the early 1960s and
more steeply in the years around 1970.



5) [Required for graduate students, extra credit for undergraduate students] Suppose {e)) is a normal white noise
process with mean zero and variance .”. Let {};} be a process defined as:

Yi= ¢er- 1. Showing all your steps, find the mean function and the autocovariance function of ¥,. Is the time series
{ i} stationary? Explain your answer,
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