STAT610 - HWK Solution 1

1.1.1 (a) log X; ~ iid N(u, 0?), where X; is the diameter of ith pebble (i = 1,--- ,n).

1.1.2

(a)

Let X = (X1, , Xn).
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This is a parametric model with parameter § = (u,0%) and parameter space © = {(u,0?) :
—00 < p < 00,02 >0}

X; = p+ 0.1+ ¢, where € ~ iid N(0,0?) and o2 is known.
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Parametric model with parameter § = u and parameter space © = R.

X; = p+ 0 + €, where 4 is unknown positive bias .

n

169 =TT | g e { st — (462}

=1

Parametric model with parameters § = (i, ) and parameter space © = {(u,d) : —00 < p <
00,0 > 0}.

X; ~ iid Poisson(\), where X; is # of eggs of ith insect (i =1,--- ,n).

Y;|X; ~ independent Binomial(z;,p), where Y; is # of eggs hatching among X; eggs (i =
1, ,n).
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Parametric model with parameter § = (), p) and parameter space © = {(A\,p) : A > 0,0 < p <
1}.

Unidentifiable.
Consider 61 = (u,9) and 03 = (1 — 1,5 + 1). Then 0; # 0, but Py, = Py,. So the model is
not identifiable.

Identifiable.
If 01 - ()\lypl) and 92 = ()‘27p2) such that f91(x7y) = fgz(xay)'
Letz1=---=x,=0and y; =--- =y, =0, then

£0,(0,0) = £5,(0,0) = e ™M =72 = A = Ay
letxy=---=ax,=1landy; = --- =y, =1, then

f91(17 1) = f92(17 1) = ein)\l (A1p1>n = einAQ()‘QPQ)n = P1 =D2 ( AL = )\2)

It proves that 01 # 02 = Py, # Fy,, so the model is identifiable.



(c¢) Unidentifiable. The marginal distribution of Y; can be obtained by
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= y; ~ iid Poisson(Ap)

Consider 0; = (A, p) and 62 = (A/2,2p), then 0; # 02 but fy,(y) = fo,(y). Therefore it is not
identifiable.

1.1.3 (a) Unidentifiable.
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Consider 61 = (ay, - ,0p,v,0%) and 3 = (a1 +1,--- ,ap + 1,v — 1,0%), then 6; # O but
f91(x) - f92(x)'

(b) Identifiable.
If there are § = (a1, ,qp,v,0%) and 0* = (af, -+ ,af,v*,0%%) such that fo(z) = fo (),
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(c¢) Unidentifiable.
Y — X ~ N(ug — p1,202). Consider 6 = (u1, u2) and 0 = (pg + 1, o + 1), then 0; # 6, but
Byly —z) = Po,(y — ).

(d) Unidentifiable.
Consider 61 = (a1, ,0p, A1, , Ay v,02) and g = (a1 +1,- -+ ;ap+1, A1, , A, v —1,02),
then 61 # 02 but fy, (HJ) = f@z('x>'

(e) Identifiable.
If0 = (a1, - ,ap, A1, 5 A\, v, 02) and 0% = (af, - - s QU ATy A, VT 02*) such that fy(z) =
fo+(x), then

ai+ N +v=af+ XN +v 0 =0" (i=1,--,p;j=1,---,b)
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Similarly

b b
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Regular. Py are continuous with density p(z,0) = 11(079) ().
Not regular. {z;p(x) >0} ={0,1,2,---,0} depends on 6.
Not regular. Py are neither continuous nor discrete.

Not regular. Py are discrete, but {z;p(z,0) >0} = {0.146,---,0.9 + 0} is dependent on 6.
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1.1.7 - Continuous case

Pr(Y —c<t)=Pr(-Y +c<t)
SPr(Y <c+t)= l—Pr(Y <c—t)
eFy(c+t)=1—Fy(c—1t)
dFy(C + t) . —dFy(C — t)
dt dt
eplc+t) =plc—1)

- Discrete case
Pr(Y —c=t)=Pr(-Y +c=t)
SPr(Y=c+t)=Pr(Y =c—t)
eplct+t)=plc—1)



