
IENAC17/ Forecasting Final Examination

Date: Monday 27 May 2019.

Time allowed: 2 hours (08:00-10:00).

Answer all questions brie�y.

Show all computations (including relevant critical values).

You are allowed all lecture handouts and notes, but no textbooks.

An English�French dictionary is allowed, as is a scienti�c calculator.

Question 1 is for 70 marks. Question 2 is for 50 marks.

You are given a cross-sectional dataset with 50 observations. It contains information on the

state-by-state outcomes of the 1992 U.S. Presidential Election. (There were three major

candidates: the incumbent Republican President George H. W. Bush, the Democratic

Arkansas Governor Bill Clinton, and the independent Texas businessman Ross Perot. Bill

Clinton won a plurality (43%) of the nationwide vote, i.e. the largest number of votes

by any candidate, without gaining an absolute majority of 50%. He also won a large

majority of electoral college votes, and was elected 42nd President of the United States.)

The variables are DVOTE (the percentage of votes cast for the Democratic candidate in

the 1992 election), DEM (= 1 if the Democratic candidate received a plurality of the state

vote), UN (the state unemployment rate in 1992), FEDFUNDS (per capita federal spending

in 1992, i.e. government expenditure by state), DEFENSE (defense contract awards per

1000 population in 1992, i.e. number of U.S. Department of Defense contracts awarded to

each state), CRIME (total crime rate per 100,000 population in 1992, by state), NE (= 1

for northeastern states), S (= 1 for southern states), W (= 1 for western states). Note that

the location dummies are not exhaustive. This is used in Question 1. You are also

given a time-series dataset with 170 observations, on the quarterly U.S. nominal interest

rate (percentage), denoted Y, from 1960Q1 to 2002Q2. This is used in Question 2.
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Question 1

• This question uses the 1992 U.S. Presidential Election data (refer to Figures 1�

10). We will use this data to construct models to explain whether the Democratic

candidate received a plurality of votes in a state.

(a) Perform a brief preliminary analysis of the variables, and explain your �ndings.

Refer to the descriptive statistics, bivariate correlations, and histograms.

(10 marks)

(b) Discuss the output from the probit model (EQ0a) for DEM.

(10 marks)

(c) For EQ0a, compute the estimated marginal e�ects evaluated at the mean. You

do not need to interpret their economic signi�cance.

(15 marks)

(d) For EQ0a, interpret the response curves of estimated probability against UN,

for (S= 0 and W= 0), (S= 0 and W= 1), and (S= 1 and W= 0).

(5 marks)

(e) For EQ0a, discuss the table of hits-and-misses. What would be the overall

percentage of correct predictions for the �naïve� model?

(5 marks)
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(f) In the logit model (EQ0b) for DEM, why are the estimated coe�cients larger

than those in the probit model EQ0a?

(5 marks)

(g) For EQ0b, compute the estimated odds-ratio at the mean.

(10 marks)

(h) Why is the log-likelihood always negative in a discrete choice model?

(5 marks)

(i) For EQ0c, test rigorously for �rst-order autocorrelation using the asymptotic

distribution of the Durbin-Watson statistic. Does this agree with Breusch-Godfrey?

(5 marks)

questions continue overleaf
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Question 2

• This question uses the U.S. interest rate data (refer to Figures 11�34). We use

this data to construct a medium-term dynamic forecast of the nominal interest rate.

(a) Discuss the validity and quality of the ARMA(1,2) model for Yt.

(10 marks)

(b) Discuss the validity of the MA(2) model for ∆Yt, and the quality of its forecast.

(15 marks)

(c) Write down the theoretical ACFs for the MA(1) and MA(2) in EQ04 and EQ05.

Hint: You are not required to give a formal proof here.

(5 marks)

(d) Using your answer to question (2c), substitute in the estimated coe�cients from

EQ04 and EQ05 and simplify, giving your answers to 1 decimal place.

(5 marks)

(e) Show that the following model is nonstationary:

yt = yt−1 + εt; t = 1, 2, . . . , T ; εt ∼ i.i.d.(0, σ2
ε); initial value y0.

(10 marks)

(f) Explain why the following model is stationary:

yt = α0 + εt + β1εt−1 + β2εt−2; t = 1, 2, . . . , T ; εt ∼ i.i.d.(0, σ2
ε); initial value y0.

(5 marks)
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Figure 1: Descriptive statistics.



IENAC17/ Forecasting Final Examination 6

Figure 2: Bivariate correlations.
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Figure 3: Histograms.
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Figure 4: EQ0a: Probit model.
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Figure 5: EQ0a: Coe�cient covariance matrix from probit model.
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Figure 6: EQ0b: Logit model.
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Figure 7: EQ0c: Linear model for DVOTE.
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Figure 8: EQ0c: Breusch-Godfrey test results.
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Figure 9: EQ0a: Probability response curves from probit: DEM_S0_W0 corresponds to
(S=0 and W=0); DEM_S0_W1 corresponds to (S=0 and W=1); DEM_S1_W0 corre-
sponds to (S=1 and W=0); UN_PLOT corresponds to the unemployment rate.
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Figure 10: EQ0a: Table of hits-and-misses from probit model.
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Figure 11: Interest rate Yt.
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Figure 12: Descriptive statistics.
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Figure 13: Correlogram.
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Figure 14: EQ01: AR(1) model.
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Figure 15: EQ01: AR(1) estimated root λ.
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Figure 16: EQ01: AR(1) estimated correlograms.
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Figure 17: EQ01: AR(1) residual correlograms.
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Figure 18: EQ02: ARMA(1,2) model.
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Figure 19: EQ02: ARMA(1,2) estimated roots λ.
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Figure 20: EQ02: ARMA(1,2) estimated correlograms.
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Figure 21: Plot of ∆Yt.
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Figure 22: EQ03: ARMA(0,0) model for ∆Yt.
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Figure 23: EQ04: ARMA(0,1) model for ∆Yt.
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Figure 24: EQ05: ARMA(0,2) model for ∆Yt.
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Figure 25: EQ06: ARMA(1,0) model for ∆Yt.
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Figure 26: EQ07: ARMA(1,1) model for ∆Yt.
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Figure 27: EQ08: ARMA(1,2) model for ∆Yt.
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Figure 28: EQ09: ARMA(2,0) model for ∆Yt.
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Figure 29: EQ10: ARMA(2,1) model for ∆Yt.
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Figure 30: EQ11: ARMA(2,2) model for ∆Yt.
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Figure 31: EQ05: ARMA(0,2) estimated inverse roots λ.
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Figure 32: EQ05: ARMA(0,2) estimated correlograms.
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Figure 33: EQ05: ARMA(0,2) residual correlograms.
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Figure 34: EQ05: ARMA(0,2) dynamic forecast (out-of-sample) for 1988Q2 to 2002Q2
(Y is the data, YF is the model forecast, and YF_SE is the forecast standard error).
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Figure 35: Statistical table for N(0, 1).
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Figure 36: Statistical table for Student's t(r).
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Figure 37: Statistical table for F (m,n) at the 5% level.
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Figure 38: Statistical table for F (m,n) at the 1% level.



IENAC17/ Forecasting Final Examination 43

Figure 39: Statistical table for χ2(q).


