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ECONOMETRIC THEORY
EXERCISES1

MODELS
Reference: Gouriéroux and Monfort (1995, Chapter 1)

1. (a) Define the notion ddtatistical model.

(b) Explain the distinction betweendominated statistical model and ahomogeneous sta-
tistical model.

(c) When is a modetested by another model? What issabmodel ? What anesting model ?

2. (a) Explain what is aexponential statistical model.

(b) Give two examples of exponential statistical models and explain why thedels be-
long to the exponential family.

(c) Is alinear model always an exponential model?

(d) Which ones of the following terms apply to exponential models: paramebipara-
metric, semiparametric?

(e) Which ones of the following terms apply to linear models: parametric, manpetric,
semiparametric?

3. Explain the difference between the Bayesian approach and the empaigssian approach
to the introduction of priori information.

4. LetP andP* be two probability distributions possessing densities with respect to the same
measureu.

(a) Define the Kullback discrepancy betwdeandP*.
(b) Prove that:

i. (P|P*)>0;

i. (P|P")=0«<=P=FP*.

5. Lety=(y1, ..., Yyn) be avector of observations. To explgirwe consider the linear model:
y=m+u, meL, u~NJ[0, o2y

whereL is a vectoiR" with k. If the true probability distribution of is N [mo, U%In] , find the
pseudo true valuesy, o of mand o?. [I,, represents the identity matrix of ordef



6. Consider the following simple Keynesian model:

G = aR+b+u,
Yo = G+l
R = Y,

whereC; represents consumption (at tije R, income,Y; production,l; investment, andy
is a random disturbance.

(a) Find the reduced form of this model.

(b) Is a coherency condition needed to derive this reduced form?s|fwhich one and
why?

(c) Does this model contaimtent variables? If so, which ones?
(a) Explain the notion oéxogeneity with respect to a parameter.
7. Consider the following simplified equilibrium model:

Di = a+ 2pt —+ Uy,
§ = c+ux,
& = D=8 Jt=1...,T
whereD; is the demand for a produc, the supply for the same product, aQdthe quantity

produced and sold. We suppose that the vedimgs ux) ,t =1, ..., T, are independent and
N[O, I5].

(a) Find the reduced form of this model.

(b) For which parameters is the vec®r= (Qq, ..., Qr)’ exogenous? Justify your answer.
(c) For which parameters is the vector= (py, ..., pr)’ exogenous? Justify your answer.
(d) Are the variable§) andp; simultaneous?

8. Prove the equivalence between non-causality in the sense of Geartygon-causality in the
sense of Sims. (Define clearly these two notions.)

9. Give a sufficient condition under whishquential exogeneity is equivalent taexogeneity (for
a parameten ) and justify your answer.

10. Consider the following equilibrium model:

Qt:a+bpt+u1t,
pr=c+dp_1+Ux ,t=1 ..., T



Po is fixed

where the disturbancesiy, ux)’, t = 1,..., T are independeriti [0, I,], Q; represents the
quantity sold, angb, the price. For which parameters is the veqtet (py, ..., pr)’

(a) sequentially exogenous?

(b) exogenous?

(c) strongly exogenous?

(d) Further, doe®) causep in the sense of Granger?

Justify your answers.
11. Consider the following equilibrium model:

Qt = a+bpa+ U,
pr =Cc+dp_1+Ux N
po is fixed

where the disturbancesiy, ux)’, t = 1,..., T are independeriti [0, I5], Q; represents the
quantity sold angb the price. For which parameters is the veqtet (py, ..., pr)’

(a) exogenous fofa, b)?

(b) exogenous fofc, d)?

(c) sequentially exogenous féa, b)?
(d) sequentially exogenous for, d)?
(e) strongly exogenous fdg, b)?

(f) strongly exogenous fofc, d)?

Justify your answers.
12. Consider the following equilibrium model:

Qt =a-+ bpt -+ Uy,
pt == C+dQI—1+u2t?
Qo is fixed

where the disturbancesi;, ux)’, t = 1,..., T are independeriti [0, I,], Q; represents the
quantity sold, angy, the price. For which parameters is the vegte (py, ..., pr)’

(a) exogenous fofa, b)?
(b) exogenous fofc, d)?



(c) sequentially exogenous féa, b)?
(d) sequentially exogenous far, d)?
(e) strongly exogenous fdg, b)?
(f) strongly exogenous fafc, d)?

Justify your answers.
13. Consider the following equilibrium model:

D¢ :a+bpt+U1t,
S=c+dp1+ex+ fx_1+ux,
Q=D=S ,t=1...,T
whereDx is the demand for a producg the supply for the same produd®; the quantity

produced,x is an exogenous variabl@y and X are fixed, andx = (uy, uz)’ is random
vector such tha (u;) = 0.

(a) Give the structural form associated with this model.

(b) Give the reduced form of this model.

(c) Find the short-term multipliers fqs andQ;.

(d) Find the final form of the model.

(e) Find the dynamic multipliers fau.

(f) Find the long-run form of the model and the long-term multipliersgoandQ;.
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