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9. Wdte sho( notes oD any tluEe ofthe followirg:
(a) Orthogonal polynomials
(b) Estimabl€ fiuatioDs
(c) Extra sum ofsquare principlc
(d) Linear hypothosis
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2. Attempt SIX questions in all.

1. Derive the analysis of variance of two-r,ay classified data with one obsewation pcr
cell under fixed effects modcl. Also obtain lhe €xpectation due to all differ€trt souces
ofvariation. (12Y,)

2. (a) Develop a prediction interyal for the futurE observation ys conesponding to a
specified level re ofthe regressor variable r in the simple lincar regesion modcl.

(4,4,4t/,)
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(b) Suppos€ Xr, fi, Zi, , = 1,2, -. ,n te 3[ independent observationr with c{mmon

varialce d and expectations E(X) = er,g1yr1 = ez,E(z) = q4i =
1, 2, ..., n. FiDd the BLUEs of dr, 4. Compute cou(fr, Q) and the r€sidual surn of

squalcs. Also find BLUE of \ I 02.
(s,7v)
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(a) What is the covariarce between A and A ?

O) What is a 95% confidence interval for pa? (Given t1s.s5,5s1 = 2.01)

(c) Is there s statistically signilicar effcct ofeducation on wages in lhis regression at

the 5% levet? Giye interF$ation also.

(d) What is the $timated standard error for (E + 3 fi) ?

(e) What is the ,-srarisric &om I test that the marginal impact of years of experience

on wages equals zero for someore with two years ofexperience?
(t,3%,3,3%, tv)

3, (a) Wdtr I shorl Dote on bies in regrtssion estitrEtes? SupPose the postulsted model is

E(Y) = fo+ P14t/,r[ the tnF modcl is (y) = 9o + PLq+ Pzrz . Show tbat both

6 and fi 8r€ biased by an Emount that dcPends the values of.r's.

O) we fit a st8ight line model to a set of dats using tho fomulas b = (x'X)-lx'f
-a *.put" ? = xD wilh th€ usual definitions. We define ll = X(x'x)-1x'. show

that

Ss(due lo regr"ssion) = Y' HY = ?? = ? H3? .

(6,6%\
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4. State ard prove Cochrarr's theorcm
(12%)

5. (a) Suppos€ t = (\,Y2, -,Y)'to be a vector of n independcnt stardard normal

variates then a nccessary and sufficient condition for Y'lf to be distdbuted 8s chi'

square variste with k d.f. is thst A is an idempotent matrix ofrank /<.

(b) Suppos€ y1,(i = 7,2,...,n) is 8 rardom s8mple fiom & standard rcrmal

distribution. Show 0rat Xl-r yr and XI=rOr - y)'z are indepcndently distibuted.
(8' 4Y)

6. Suppose we estimatE tbe following rclationship between wages and education

conholling for years ofexperience (a quadratic form) in the workforc'e:

Wage = h+ PzEduc * p3Expet * paExperz * e,

Using a random sample of 54 observations The leas{ square estinates and the

conespondiag estimatcd covariance mahix are givcn by

4 -0.2
-o.z 0.16

-0,125 0.01
0.01 0

(i) what is the distdbutior of Y/AY and Y(I-A)Y ?

(ii) Are the two quadratic forms defined in pan (a) indepcndent?

(iiD tue Y'AY and yr+y2+yl independent?

O) write the simpte linear regtssion model in mabix notation. H€nc€ obtain th€

least squares cstimators ofthc unknorm paramctcrs and thcir varianc,cs.
(6,6/)

8. (a) Ifyou fit thc models (i) Y = fo+ Bf +e and (ii) I = &r+sforagivendat4
with usual assumpliors, which of the above models is appropriate, justi& your

choice? Give thrce reasons for your justificatio[

O) What do you understand by analysis of covarianct? State the mathematical model

used in anatysis of covariarce for one way classificalion with one covsriate, Explain

the hypothesis to be used.

(c) Explain the significance of panial F-test and sequeDtial F-test.

(5,4,3%)
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?. (a) suppose Y-N,(g,t) andletA=ll -l 2 -ll.-[-r -r 2,


