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2. [Hansen 14.4] You have the point estimate 6§ = 0.45 and standard errors s(d) = 0.28. You are
interested in 8 = exp(6).
a) Find B

b) Use the delta method to find a standard error s(f3).

(a)

(b)

(c) Use the above to calculate a 95% asymptotic confidence interval for B .
)

(d) Calculate a 95% asymptotic confidence interval [L, U] for the original parameter 6. Cal-
culate a 95% asymptotic confidence interval for 3 as [exp(L),exp(U)]. Can you explain

why this is a valid choice? Compare this interval with your answer in (c).

(a) use plug-in estimator for p
~

g =exp(g) = exp(04s) = 1.6

) ASSume g is asymptoti tally normal , ie. (a (6 - ©) 2, At (o, 5(,9)

asymptotic vaviane o ©
By delta method.

w(B-p) = 0 (exp(8)- evp®)

by Taylor expan Sion N ~ -
= va exp6) (6 -8) , wheie © inbetween O aud O

4 N (0, (evpler) Vo)
—
= exp (20)\Vo

The standard ewvor o{lg (s

S(@) = l“% = exp(8) VTG = ewp(D) s(9)

—

Comes Tromynresealing  sB) = exp( 0.4%) (0.2%) % 0.UlY
) fromb) = vi(B-p) Dduwlo, exe(2oNo)

= constrnck asymptotic CT by Aasymptotic pivotar quantities
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P ( é‘zl-o.owg<°~“‘*> SES g’*zl-o.owg(o‘w)) - 096

= A A% asymptotic c1 for A i3
[_ [g - 21-0.0% (ow) | [’5\ + Z.-O‘%(o.uu)] '
or approvimately (o1, 2.43] .
(4) © construct asymptotic 990 (1 or 9. L
Similarly, [ § = Zigow SB) , B + Zi-0ap$@) ] x(-/a;;q, 0.999]
@ = An alternative ¢I for P iS
[ewrcwy, exo(w] = (oai, 232)
This (S a valid 9%% asymptotic 1 becaunse
P(etpL) < P s exp(w))
= P(exp) € exp(o) s ew(u)) exvpl) mono tonically )
=P(Lsosu) = -« = 9%%,.

[evpw) . exp (W) = (01 . 2321 is longer than (0.7, 2.43]

4. Let the random variable X be normally distributed with mean p and variance 1. You are given

a random sample of 16 observations.

(a) Construct a one sided 95% confidence interval for 1 that has form [L, c0) for some statistic

L.
(b) Construct a two sided 95% confidence interval for .

(¢) Show that the rejection of the null Hy : g = 0 against H; : pu # 0 with size 5% based
on t test corresponds to the rejection of Hy : i = 0 when zero does not lie in the 95%

confidence interval for p constructed in part (b).

(d) How would your answers be affected when you would not have known the variance of the

random variable?

X oW ) wa=ip
(n) Denotg the sample awrage Xn 7§ an estimator for u.
X =_JA
[ =2
la}
Note: Ziopp =149
K ) -
= $ 1.6D) =095
P(

= Ctonsiruct CL using
~ N(O‘\) pivatal qmomtitg.
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= A twosided 9%% €T For_ju (S [ .- L Tt ‘_-ZLb]

(¢) WTS: the rejetion rule (S The sane.

For tle sewond pavk , O doesa't lie in A%%lo CIT for_uin (b)
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For the first pavk : conduct test Hop: =0, Hi: ut0 ,with Size %,
FQ\I@UCHD underto.

fn‘o
Under Ho: T= \f?;: ~ W lo) Ci-0015 = 1196
fejat i€ ™ < -9 of TV; >4 - - @

OB ave the same.

(A) vavian®@ unknown.

I; vav an® (/IHKV\OWI\; wée can esﬁmﬂ‘b‘e tihe VaVi@Vl(.Q MSIAWQ
n

s* = ,f__| .:Z‘ (Yi‘)(—h)z_

Henw, by results from sawpiing chapter, we get tiu following finite Sanple

Ai stributi on Y=
Y

N

= By similar construction, 9%%e CL iS



[_ X = x::,c-o.ozb (%‘:) R )—(_h + x:{,n-o.ozb (‘SLF)_] .

(e) How would your answers be affected when you would not have known the variance of the

random variable but the sample size is 1007

If n=100 = we nae " lawge" sawpie,

Zn- |
Ff; 9 W(o 1) when 4TS (arge.
)
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asymptotic approximation .
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