Stockholm University
Department of Statistics
Per Gosta Andersson

Econometrics I1

WRITTEN EXAMINATION
Thursday February 14, 2019

Tools allowed: Pocket calculator

Passing rate: 50% of overall total, which is 100 points. For detailed grading
criteria, see the course description.

For the maximum number of points on each problem detailed and clear
solutions are required.

Observe: If not indicated otherwise, the error terms ¢, in the models are
assumed independent and N(0, 02).

1. (20p) Fér en tidsserie med 500 observationer har beraknats féljande
vérden pd skattade kovarianser §(k) (autokovarianser) och skattade
partiella autokorrelationer:

k [0 1 2 3 4 5 6 7
70 | 1854 1257 893 689 541 418 358 207
PACF(R) | - 068 0040 0058 0019 00012 0.037 0.0023

(a) Baserat pd ovanstdende resultat vilj limplig AR(p) eller MA(q)-
modell. (Féresla alltsé ocksa ett virde pa p eller q.)
(b) Fér den foreslagna modellen i (a) skatta parameterna ¢, ..., o

for en AR(p) eller 6y, . . ., 6, for en MA(q). Skatta ocksa variansen
2
o°.



2. (15p) Utga fran modellen y; = c- ¢ + € — fe;—; (tidsserie med linjér

trend) och bilda differensprocessen Ay, = (1 — B)y,.
Ar y; stationar? Hur frhaller den sig till modellen

Wy = 0.1+ €t — 0.56t_1 - O.SEt_Q?

Vilka vérden far da respektive ¢ och 67

3. (15p) Para ihop f6ljande fyra plottar avseende tva olika tidsserier (en
AR(1) och en AR(2)). Tva av plottarna visar ACF-virden for olika
laggar och de andra tva visar sjélva tidsserierna. Ange tydligt i varje
valt par vilken av plottarna som visar sjilva tidsserien och vilken som

visar ACF-vardena.
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4. (15p) Medelpriset for en viss sorts elektronisk utrustning har de senaste
fyra aren varit:
Ar  Medelpris

2015 10 510
2016 8 640
2017 7250
2018 5 400

Anvind lamplig utjimningsmetod f6r att beriikna prognosen for me-
delpriset under aret 2019. Lét utjamningskonstanten /utjimningskonstanterna
vara 0.2.

5. (15p) Betrakta foljande process:
Yt =0+ y—1 +0.3y,—2 — 0.66,1 — 0.8e1—2 + €;

(a) Vilken typ av process ar detta?

(b) Visa att processen inte &r stationir och bestim vilken ARIMA-
modell det é&r.

6. (20p) Blandade fragor (korta svar med exemplifieringar dir det &r
lampligt)

(a) Vad kan vi testa med en Ljung-Box statistika?

(b) Koyckmodellen och PA (partial adjustment)modellen &r bada dy-
namiska, men de skiljer sig at i ett viktigt avseende. Vilket?

(c) Ge ett exempel pa en situation dir Durbin-Watson-testet ar olampligt
att anvinda, med déar Durbins h-test i stéllet &r limpligt for test
av autokorrelation.

(d) Vad kan visas med ett Grangertest?
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Under the simple linear model y; = 8; + Baxy -+ v, where u; ~ N (0,0?) and
given independent pairs of observations (y1,z1), ..., (¥n,Zn), the OLS (and ML)
estimators are:

51 = ﬂ-ﬁzf
5 . LE-Dw-9)
> (z ~ 7)°
72 = RSS=Z(yt—§t)2
n—2 n-—2

where 7, = B; + Boz; and where E(E) = [, E(B;) = fiz and E(5%) = o2
Comparing an "old” model with a "new” (larger):

(ESSpew — ESSy14) /number of new regressors

F
RSSpew/(n — number of parameters in the new model)

(RZ,, — R2%,;)/number of new regressors
(1 - R2,,)/(n — number of parameters in the new model)

Comparing an ”unrestricted” model with a "restricted”:

(RSSr — RSSyr)/m  (R%,— R%)/m

B = TRSSrin-k) Q- R/n—F)

where m is the number of linear constraints and k is the number of parameters
in the unrestricted model.
Dynamic models: y; = ag + e13 + a1 + v;

Koyck: y: = a(l — A) + Boz: + Ayz=1 + v
Adaptive expectations: y; = v8o + Y81z + (1 — 7)ye-1 + (u, — (1 — Tug—1)
Partial adjustment: y, = 68y + 881z + (1 — 8)ye—1 + bu,

The Durbin Watson d statistic:

de Sorep (@ — Te1)®
i U7

The Durbin h statistic:

n

"= 1-n [V(az)]

~ N(0,1), if p=0



RS

MSE = %Z ()" = = > e — Bt — 1))
t=1 t=1

Autocorrelation function:

C
o = O’U(yhyt-}-k): k=0,12,

V()

Sample correlation function:

n—k — _
e = 2=l ('!:lt_k y)(yt:}-I; y)’ k=0,1,2,...
=1 (yt - y)
Simple moving average:
1 T
Mr = >
t=T-N+1

First-order exponential smoothing:
yr=dyr+ (1= A)yr
Second-order exponential smoothing:
73 =2 + (1 - N,
(()2) _ ggn

where §

Holt’s method:

L,
T

ayr + (1 —a) (Li—y + Ti—1)
V(L= Lyy) + (1 =) T

I

Ire(T) =Ly +7Tp, 7=1,2,..



—
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Forecast under a constant process:
Jre-(T) =39r 7=1,2,...

Forecast under a linear trend:

g7+-(T) = g7 + 1,77,

where §r = for + p1,7T = 255 — 5
For white noise:

= N(0,1/n),k=12,...
The Q statistic:

K
Q=n)_ p=~xK)
k=1

The Ljung-Box statistic:

QLB=n(n+2)i (_ﬁi_> zXZ(K)
i n-k

=1

ARMA(p,q):

P q
Y=6+) Siy-ite— Y biery
i=1 =1



Stationarity and invertibility conditions for some time series models:

Model Stationarity Invertibility
conditions conditions

AR(1) |1 <1 None
¢1+d2<1
AR(Q) ¢2 — ¢1 <1 None
|¢2| <1

MA(1) None |61] <1
0, +602<1
MA(2) None 0 —0, <1

|92| <1

ARMA(1,1) |p1] < 1 10, < 1

$pr+¢2<1l Bri+0,<1
ARJL\IA(2,2) ¢2 -1 <1 0,—0, <1
|d)2| <1 |02| <1

The Yule-Walker equations for AR(p):

]
pr = $ipr_i, k=12,...

i=1
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