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e SHOW YOUR WORK & GOOD LUCI !
# Use Table | & Table 230 NCCOSSATY

Lo (10%) Let ¥3,Y,, ..., ¥, hv a random sample brom a normal population with a mean g and

a variance ol o, Let ¥V = 1570 Vi and Tet ¢ = T7_, (¥, —~ Y)Y What is the distribution of

IYe—2p 9 ]
—h—;—L ! Why !

2. (20%) If ¥;,Yy,... Y, denotes a random sample from an exponential distribulion with a
mean of ¢,
{2). (14%) Find 2 suflicient statistics for 8. Justily your answers.
(D). (6%) Which suilicient stalistics in (a) is betler in Lerins of sulliciency ¢ State
YyOur tecasol.

3. (15%) An urn contains ¢ white balls and ¥ ~ ¢ black balls. A sample of 2t balls is to be
selected without replacement. Let YV denote the number of white balls in the sample. Find

the method of moments estimator of ¢,

4. {20%) Suppose Y7, 15,... ¥, denoles a random samnple from the Weibull density Tunction,

given by
2y -8
flyy=q a¢ " ¥>0 s
0, olherwise

(a}.  (10%) Find the minimal sufficient. statistics for 8. Justify yonur answer,
(b} (10%) Tind & MVUD for 4. That is to fnd a minigun variance unbiased
estimator ot 0, Justify your answer,

o

(15%) Two methods for teaching reading were applicd o two randomly selected graups of
elementary schoolchildren and compared on the hasis of a reading comprehension Lest given
at the end of the learning period. The sample means § and sample variances 5% computed
Trom the test scores are shown in the accompanying table. Find a 90% two-sided confidence
interval for {2y ~ fi3). Provided that Lhe scores are normally distributed with mean juy, s

and the same variance. Note that if 'Y}, ., Vo 18 a random sample then sample mean
Y =130 ¥ and sample vatiance 52 = TR (Y -

Stalistics Method I Method 2

No. Cluldren in group 8 4

§ 63 67

5 50 72

6. (20%) Let ;= + Fiz: + e for 1 = 1,...,n be n random variables. Lol Sy = E‘_,I(”ﬁ —
E)Yi—-Y)and Spo = 10 (5 — ), where ¥ = L 3% Viand 7 = Lyt #e Then = Sar
and ﬁo = ¥ — 47 are the least squares estimators lor J and fg, respectively. Suppose
€1y En is a random sample from the normal distribution with mean 0 and variance o2

(a). (10%) Find the distribution of {J:";.

(b). {10%) Suppose we fit the model ¥ = fy + iz + ¢ to n data points
(21, 90) -+, (20, 9m).  Also, suppose that &% = 1. Consider the tesi of the
hypothesis [Ty : i = 0 against H, @ fy #£ 0. Give the rejection region of above
test in terms of Lhe n data. Use a significance level o = .05,
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¢ Use Table | & Table 2 il necessary

Lo (10%) Let Vi, Ys,. ., ¥4 be acrandom sample from a normal population with a mean Jt and
a varianee of 0. Let ¥V = L0 Yiand let U = &7 (Y, — Y12 Whal is the distribution of

2_5:'7%}2& 7T Why ?

2. (20%) I ¥y,7%,..., Y, denotes & pandom sample from an exponential distribution with a
mean ol ¢.
{a).  (14%) Find 2 sullicient stalistics for 0. Jnstify your answers.
(b). {6%) Which suflicient statistics in (a) is betler in terms of sufliciency 7 State
YOUL ICAso.

3. (15%) An urn contains 0 white balls and ¥ — 0 Llack balls. A sample of 2 balls is Lo be
selected without replacement. Let ¥ denole the number of white balls in the sample. IFind

the ethod of moments estimator of 6.

4. (20%) Suppose 1, Vy,..., Y, denotes a random sample from the Weibnll density function,

given by
7y -
fyy=4 77 v>0 .
q, olherwise

(a}. (10%) Find the minimal sullicient statistics for . Juslify your answor.
(b}). (10%) Find a MVUE for 8. Thal is te lind a minhigum varianee unbiased
estimator for 0. Juslify your answer.

5. (15%) Two methods for teaching reading wore applicd 1o Lwo randomly selected groups of
elementary schoolcliildren and compared on thie basis of a reading comprehension test given
at the end ol the learning period. The sample means § and sample variances s? computed
from the tost scores are shown in the accompanying tabie. Find a 90% two-sided confidence
interval for (j¢; — j22). Provided that the scores are normally distributed with mean 11, i
and the same wariance. Note that if Y,, ., ¥ is a random sample then sample mean

Y =150 ¥ and sample variance 52 = LY V)

iz
Statistics Method 1| Method 2
No. Children in group g8 9
7 03 67
s? no 72

6. (20%) Let Yi=0o+ Mz +eifori=1,... ,n |1e I 1‘anrlom variables. Let S,y = Z. |(33:
z)(Yi— }-7) and Spp = 520 (2, — %)%, where ¥V =  Yiand & = 3—1 * iz Then g, =
and fy = ¥V — Gi% are the least 5QUAres eshnntm‘*» for 1 and 3, rmpectwely Stl]]pose
£1y..+,En 18 & tandom sample from the normal distribution with mean 0 and varianes o,

{a). (10%) Find the distribution of f;.

(k). (L0%) Suppose we fit the model ¥ = f, + fix + ¢ to » data poinls
(zi,1),- .-, (Za, 7). Also, suppose that o = 1. Consider the test of the
hypothesis f1y : ) = 0 against H, : f # 0. Give Lhe rejection region of above
test in terms of the n data. Use a significance level o = .05,



	SC01_86_12之1
	SC01_86_12之2

