Stackholm University
Department of Statistics
Per Gésta Andersson

Econometrics II

WRITTEN EXAMINATION
Thursday January 17, 2019

Tools allowed: Pockei calculator

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

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

Observe: If not indicated otherwise, the orror tenms & in the models are
assumed independent and N(0, #2).

1. (18p) For en tidsserie med 1000 observationer har beriknats foljande
virden pa skattade kovarianser (&, (autokovarianser) och skattade
partiella autokorrelationer:

| 0 1 2 3 1 5 6 7 8
Sk 0596 -0.276 —0024 0.011 0.027 —0.008 —0.044 0025 -0031
#‘Ef’h[ 1 0463 -0.325 -0.224 -0.098 -0.045 -0.122 0.009 0090

(a) En MA(1}-modell kommer att anpassas efter resultatet. Varfdr
verkar det ldmpligt?

(b) Visa att 0.6726 och },.-'1868 bida &r majliga skattuingar for 8 i
modellen. Har viljs #; = 0.6726. Varfor?

(¢) Om vi valjer §; = 0.6726, vad blir dA skattningen av 527



2. (16p) Féljande utskrift utgdr ctt exempel pa en firsta ordningens ex-
ponentiell utjdmning for n = 12 observatiouer.

—

Exponentially Smoothed Values
Time Observed Values

Month Period {shipments) =101 =05 a=0.9
Jan { 200.0 : - —
Feb 2 135.0 _200.0 200.0 200.0
Mar 3 195.0 L 167.5 141.5
Ape 1 197.5 103.7 1 189.7
May 5 310.0 F94.0 189.4
Jun ] 175.0 205.6 2197 208.7
Jul 7 155.0 202.6 202.3 187.4
Aug 8 130.0 197.5 1837 155.2
Sep 9 220.0 191.0 156.8 132.8
Oct 10 277.5 193.9 158.4 211.3
Nov 11 235.0 202.3 233.0 270.9
Dec Hy — 205.6 23:1.0 235.6
Analysis of Errors
Test period:; 2-11
Mean Error 5.56 6.30 1.29
blean Absolute Error 47.76 56.94 61.32
Mean Absolute Percentage Error (MAPE) 24.58% 29.20 30.81
Mean Square Error (MSE) 313833 434724 5039.37
Theil's {"-statistic 0.814 0.92 0.95

{a) Verkar det lampligt att anvanda forsta ordningens exponentiell
utjamning hir? Varfor/varfir inte?

(b) Fvll i de saknade virdena 1 tabellen.

(¢) Under "Analysis of Errors” anges viirden pa négra mer eller
mindre kédnda modellanpassningsmate. Vilket matt har vi an-
gett 1 kursen for att hitta "biista” vérde pA A (hér kallat )7 Foér
vilket av de tre anviinda vardena pa o minimeras detta matt? Ar
detta matt kopplat till ndgot av maitten i tabellen?

3. {15p) Att bilda differenser (tex forsta ordningens) i en tidsserie &r
ofta nédvindigt f5r att kunna identifiera vilken ARIMA-modell som
ar lamplig for 3, men vad hinder om vi tar forsta ordningens differens

pPé en process sont redan ir stationar?

Antag att y ar MA({1) och att vi bildar uy =y — y;..1. Vilken process
utgdr da uy? Ar den stationdr? Minskar variansen? (V(w,) < V(y)?)




4. (15p) Para thop varje AR{2}-modell med korrekt ACF gch PACF med

lamplig motivering.

AR(2)
d.=—-08

b= —~006

AR(2)
b= —06

b= +0.2

AR(2}
b, =+06

b= +0.2
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5. {15p) For en stationir tidsserie galler att med en {liten) sannolikhet p
blir tyvarr g, utbytt ruot viirdet noll (pa grund av nagon felmekanism).
Detta kan intriaffa vid varje tidpunkt ¢ oberoende av vad som hinder
vid andra tidpunkier. Om vi kallar den nya processen z;. gller det
da att den ocksa ar stationdr? Anvand kriterierna ffr stationaritet for
att besvara fragan.

6. (21p) Sant eller falskt? Motivering/kommentur krivs.

{a) Nollhypotesen i ett Dickev-Fuller-test betyder att processen man
studerar ar stationér.

{b) Durbin's A-test kan anvindas t6r att kolla om feltermerna ar kor-
relerade 1 en autoregressiv modell.

En dynamisk modell behéver inte innchalla "laggade™ y-termer.

Al

/
{(d} For paneldata ir en FEM naturligare att anvinda dn en REM
om enheterna dr valda slumpéssigt fran nagon population.

{e) T ett F-test dir en modell fas som en restriktion av en annan
modell, utgdr m antal parametrar som " frsvinner”,

({1 En ARMA-modell kan vara stationir och samtidigt icke-invertibel,

(g) OLS-skattningar i en Koyvck-modell leder till inkonsistenta skatt-
ningar.



Formula sheet, Econometrics II, Fall 2018

Under the simple linear model g, = 3, + Jar, — up. where w, ~ N(0,0%) and

given independent pairs of observations {(y1, 1), ... {Yn.znl. the OLS {and ML)
esLimators are:

Loy

T = f,f— T
o S (re—7F)°
52 _ RSS _Flw-7
n—1 n—23
where §; = dl -~ 32::'} and where FE(; 3’. = 3., E(3;) = Jg and E[Eg} =g?
Comparing an "old” model with a "new” {larger):
P (ESSpew — ESS,4)/number of new regressors

R85,/ (n — number of parameters in the new model]

_ {Rp.. — R%,)/number of new regressars

n-r

2o 1/ (n — number of parameters in the new modet)

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

Fo— (RS8p — RSS-gY/m _ (erﬁ! - RiﬂJ fm
RSSe-giin — k) (1~ REg)in—k)

where mn is the number of linear constraints and k& is the nunber of parametors
i the unrestricted model.
Dynamic models: ye = g — ey 2y — crafje—t + 13

Kovek: 3 = a1l — A) + 3% + Ay — 1y
Adaptive expectations: g = vJ5 ~ 310 — (1 = viyge—: + (e — (1 — v)ue_y)
Partial adjustment: y, = 3y + 8%z, + (T — &g + Ju,

The Durbin Watson d statistic:

J— Zt.. (B — Wy 1)2

Zr 1”:

The Drurbin A& statistic:

. {—‘T—

y = N(01), ifp=0
\l—ﬂ‘r J



n

o i r 2 1 - : - +2
MSE = ;Z-_ec(l,.‘. = ;E_Elg_yg ~ Gelt = 1)

Antocorrelation function:

Cov{y, Yeai)
pr = ekl g g,
Vg

Sample correlation funection:

k. . .
S e = (ke — B
n—& 2 N

thl Uft - U‘

fx =
Simple moving average:

T

Ve Y w

r=T-N-L1:

First-order exponential smoathing:
Gr = Ayr — {1 - Myr .
Second-order exponential smoothing:
~{2 1) . ~{2
Yr' = ’\yT) = l\l - )‘)yT_1
_imy L
where i ) = U
Holt’s methad:

Ts aye + (I —a) {Leoy =T )
T, = (L= L)+ {1 -~)T s

il

Fror(T)= Ly ++Tp, 7=12...



Forecast under a constant process:
= i o T —— f
yr‘;—T :\T_.' =yr T= ls 2:
Forecast under a linear trend:

G- (T} = fir = 377

where g‘:{' = 30.],.. — 31']""1’ - 2‘!}"1—‘1' _ g"Tz‘

For white noize:

e = N{0L1/R) k=12, ..

The Q statistic:

The Ljung-Box statistic:

K 52
Qua=n(n+2> (np_ﬁ' h) ~ 32 (K)

k=1

ARMAp.q):

P g
yr=46— Zﬂ?ay:—a + & — Zgiﬁt—a
=1 =






Stationarity and invertibility conditions for some time series models:

Model Stationarity  Invertibilicy
condirions conditions
AR o 1 None
o+ op < 1
AR{2) Oy — oy <1 Nore
gt 1
MA(L) None gl
0_ - 92 < 1
MA{Z) None By — 8 < 1
02 <1
ARMA(L1) o< 1 <1
o — oy < 1 B, — 8y <]
AR.\L‘L(EQ} oy — oy < L 93 — 9; <1
on' < s =1

The Yule-Walker equations for AR{p):

je]
e = Zoxpi:—i-. k T
=1

I
—
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