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1. Choose the correct answer from the given
alternatives in each question : 1x5=5

(@) In the linear model, y = XB +&
() E@€)=0 for all X and covie)=02T .
(i) Ef)=1 and covfe)=0 '
(i) E€)>1 and covie) =1
(iv) None of the above
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(2 ) | ; (3)

(e) The assumption of constant variance of

(b) In simple linear regression model the residual is known as

Yi =BotBix; e v i=1,2 ... n,  the

|
value of § is | (i) autocorrelation

() Bo=y+x | (i) heteroscedasticity
(@) Bo =7 -B,% | (iii) homoscedasticity
(i) By = x;y;, +p,x | ' (iv) multicollinearity
1Jq 1 ‘ |
o y |
(iv) None of the above ¢ |

2. Answer the following questions in brief :

2x5=10
(c/ The term analysis of variance

introduced by was oo | -(a) What do you mean by estimable
) | tion?
(i) R. A. Fisher function
(ii) Kolmogorov (b) State the assumptions associated with
(iii) Gauss-Markov multiple regression model.
(iv) None of th '
= ) (¢ What do you mean by concomitant
: variable?
(d) ANOVA technique is designed to
U compare the homogeneity of several (d) Write some applications of analysis of
means simultaneously variance.
(@ test the equality of several
population ¥abinces (e) Mention any two methods which are
(iii) Both (i) and (i) commonly used as mod§1 adequacy
L i checking.
(iv) Neither (i) nor (ii) i
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3. (a) Write the properties of estimability of 1
linear parametric function. Show that |
least squares estimators are unbiased.

32+3 =7

6. Answer any two of the following :

| (a) What do you mean by analysis of
variance? State the assumptions of
analysis of variance. Distinguish

between fixed effect and random effect
142+4=7

Or

(b) Estimate the error variance or residual

sum of squares of the general linear
model in matrix form. 7

models.

(b) Describe analysis of variance of one-way
effect model,

al notation j i

b In matrix form, if

51(3) le{;gt and cov(y) =627, show that

et sql.}are estimators B have
inim Varlance among all” lin

unbiased estimatgrg o

4. (a) Wh | ! X
: (@) Y at1 are the assumptions of the | classification of fixed
almp‘e ilnear regression model? For \ stating clearly—
simple  linear regression -
= model, : 4 ;
Y; =Bo +B,x; +¢&;, find the 100(—c)% (i) the hypothesis to be tested;
confidence interval for th i al
response at a particul € mean (i) the assumptions to be made;
cular value of the ‘
re .
gressor variable X. 245=7 (iii) the least squares estimates of the
- Or parameter;
{b) For multi o
B usuhple linear regression model, (iv) the partitioning of sum of squares
with d.f.;

(v) the test statistics to be used;

(vi) the ANOVA table. 1+1+1+1+1+2=7

7
5. For a simple linear regression p,qq : (c) What is 'two-Way classification w1th othne
that B, is an unbiased estimatq, el, show observation per cell in ANOVA? Give : e
Siiko- ') mathematical model and the underlying
24P/1265 assumptions. 2+2+3=7
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(6) - | (7))
|
(d) Deri : |
one-::fathf analys1§ of covariance for a '\ ( Old Course )
.Y fayout (with one concomitant |
variable only), 7 | Full Marks : 50

Pass Marks : 20

7. 2 A A
(a) What is mumcomnearity? Ernlanine ’ Time : 2 hours
erent sources of muylt ;
ulticollinearity.
1. Choose the correct answer from the given

|
245=7 |
': alternatives in each question : 1x5=5

Or

(b) Write an
€xplanato
quantile plot. (@) In the linear model, y=XB+¢

Iy note on quantile- J
G |

(i) E[)-=0 for all X and covle) =621
(ii) Ef)=1 and covfg) =0
(i) Ef)>1 and cove) = 1

(iv) None of the above

() In simple linear regression model
yi =Bo +B1x; +&;, i=12 ... n  the
value of By is

(@) Bo = x;y, +B,%
(iv) None of the above
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2. Answer the following questions in brief :

(c) 2x5=10

'.Fhe term analysis of variance was
mtroduced by

1‘ (@) What do you mean by estimable |
() R. A. Fisher | function?
& Kolmogoroy ‘ (b) State the assumptions associated with
(i) Gauss-Markoy | multiple regression model.
() N |
) None of them | () What do you mean by concomitant
‘ variable?

(d) ANOVA te b
chni : ;
que is designed to (d) Write some applications. of analysis of

( ' :
® ;:;)mpare'the homogeneity of several ’ variance.
eans SHHUItaneously .
(@) test the 3 { ' (e) Mention any two methods which are
Quality of several ' commonly used as model adequacy

Population Variances
(iti) Both (1) and (i1)
(@) Neither (9) nor (ij)

checking.

. 3. (a) Write the properties of estimability of
linear parametric function. Show that
least squares estimators are unbiased-

Ptio | ¢
the residug) isn of constant variance of | i
own as | i
(i) autocorrelat; r
1} & | (b) Estimate the error variance or residual
4 heteroscedasticity | sum of squares of the general linear
“va | ? ; 7
() homoscedasticity model in matrix form.
(iv) multicollinearity ;
| 24P/1265 ( Turn Over )
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( 10 )

(a) :{;?le a;trel the atssumptions of the
g ealli"n regression model? For

Yi =Bo -*-le-+:ar o TR
confidence : intia, R L
rval for the mean

response at g : :
particular
Tegressor variable X yetueg of, the

Or

2+5=7

(11 )

(iii) the least squares estimates of the
parameter;

(iv) the partitioning of sum of squares
with d.f.;

(v) the test statistics to be used;

(vi) the ANOVA table. 1+1+1+1+1+2=7

(b) For multi
tiple' lin 4
with usual nOtat?:; BT oen model, (c) What is two-way classification with one
Ey)=XB and - In matrix form, if observation per cell in ANOVA? Give the
yTug S
the least s COVY) =0T, show that ! mathematical model and the underlying
minimum v;l;:;e estimators f have | assumptions. : 2+2+3=7
i ce amo 7 f
unbiased estim ng all linear ‘
ators. |
, / ! (d) Derive the analysis of covariance for a
S. Answ ’\ one-way layout (with one concomitant
€r an 3
@) Y two of the following | variable only). 7
@ What 4 |
. O you m ‘
Variance? State ;la: by analysis of ‘,
:n:?Sis of varian assumptions of ! 6. (@) What is multicollinearity? Explain the
e ce e ; WA i ;
deen fixed effect ang Distinguish different sources of multicollinearity: e
models, random effect ‘ 2+
; +4
(b) Describe analys; o | %
lassification . o CLVatianc i on quantile”
classification of o e of one-way (b) Write an explanatory note 7
stating clearly— effect model, quantile plot.
(i) the hypothesis
by 0 be tested; L * kK
(i) the assumptions tq 1, e |
24P/1265 ¥i W‘ 4 SEM TDC STSH
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1. Choose the correct answer from the following

alternatives : 1x5=5
(@) Quality
(i) is  inversely - proportional to
variability.

(i) means fitness for use

(iti) is the reduction of variability in
process and product

{iv) All of the above
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(2)

(b) Variation due to assignable causes in
the product occurs due to

(i) faulty process

(ii) carelessness of operators
(iii) poor quality' of raw material
(iv) All of the above

(c)  Which probability distribution is used
for x and R chart?

(3)

2. Answer the following questions in brief :

3x4=12

(a) Write a note on seven tools of SPC, used
in statistical process-control.

{b) Which control charts are used for
sampling by attributes? Give practical
examples where these charts can be
used. .

(c) Define producer’s risk and consumer’s

{i) Normal

(i) Binomial risk in statistical quality control.
(iii) Poisson (d) Define CTQ (Critical to Quality)
(i)l Nonetof the ‘above character.l-lstm.

@ "I‘he graph of the proportion of detetis Answer any one of the following : 10
e .10t against average sample : (a) Explain the concept of quality. Describe
numberiis ;' the eight dimensions of quality in brief.

() OC curve \ 2+8=10
A \
(i) ASN curve ‘ (b) Discuss the rational sub-group concept.
(iii) power curve What part does it play in control chart
(iv) All of the above analysis? What are the warning limits
;' on a control chart? How can they be
(e) T.he : starting point for Statisticai 1 used? 3+3+2+2=10
six- P
_ Sigma analysis is (c) Explain the justification for using the
() Juran’s 80/20 ryle i 3-8 limits in the control charts
(i) standard deviati ! irrespective of the actual probability
(i) def o I distribution of the quality characteristic.
‘ elects per million opportunities 5+5=10
i) None of the above | 24P/1296 ( Turn Over )
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4. (a) Explain in detail the X and R-charts. | 7. (@) What do you mean by VOC? Write about
State the control limits of S-chart and | the necessities of voice of customers as
when is S-chart used in place of a basic concept of six-sigma
Rt 6+3+2=11 methodology. Mention some different

Or ways of capturing VOC.: 2+2+2=6

(b) Distinguish between defects and #

defective. Give some exam
ples of defects i ix-si
for which C-chart is applicable. How do ‘ By Wit b e e

you calculate control limits for C-chart? | benefits of lean six-sigma in the
Discuss the assumptions and industrial world? What are 5 S’s in lean

approximations  involved in  the ‘ approach to organize a workspace?
calculations. 2+0+5+2=11 2+2+2=6

Explain what is single sampli

: pling plan
and'dquble sampling plan. Discuss the
merits and demerits of single and
double sampling plan. ' 3

Or

(b) What are average sample number (ASN)
and average

a total inspection (ATI)?
Expla'un the method of their calculation
for single sampling plan. o

6. (a) What . do you mean by acceptance
E-aﬁnpl_mg Procedure? Explain the
ollowing terms in single sampling plan:
(i) AOQL

(i) LTPD |

Or
(b) Delineate operatin

curve of & sampl g characteristic (OC)

ing plan, .
24P/1296 ! 24P/1296 { Turn Over )
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Full Marks : 50
Pass Marks : 20
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1. Choose the correct

alternatives .
(@ Quality
(' is invers
ely .
Variability proportional

(ti) means fitness for use

1ii) i
(iti) is the reduction of variability in

. Process and product -
() All of the above
(b} Va_riatiorl due

thie Product occyrg due to
(i) faulty Process

(i) careles

sness of

(@) poor quali R

(iv) All of the
{C) Whlch

above

answer from the following

to assignable causes in

ty of raw material

(7)

(d) The graph of the proportion of defectives
in the lot against average sample
number is

(i) OC curve

(ii) ASN curve

(iii) power curve
(iv) All of the above

() The starting point for statistical
six-sigma analysis is
(i) Juran’s 80/20 rule
(i) standard deviation
(iii) defects per million opportunities

(iv) None of the above

2. Answer the following questions in brief :
3x4=12

(a) Write a note on seven tools of SPC, used
in statistical process-control.

(b) Which control charts are used for
sampling by attributes? Give practical
examples where. these charts can be

used.
sk and consumer’s

(c) Define producer’s 1i
ality control.

risk in statistical qu |
(d) Define CTQ (Critical  to Quality)
characteristic.
( Turn Over )
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i
3. Answer an ! AN s :
Y one of the following : 10 § 5. (a) Explain what is single sampling plan
i i the
(@) Explain th ] and double sampling plan. D}scuss
the eight dfr:: "eept of quality. Describe merits and demerits of single and
nsions of quality in brief. L double sampling plan. 6
2+8=
(b) Discuss the TatoTa s ; Or
What part does it plau --group CEREEE (b) What are average sam.ple nur.nber (ASN)
analysis? What are t}ir i and average total inspection (ATRE
on a control churgs He warning limits Explain the method of their calculation ;
used? R e ;hgy 2b82 3 for single sampling plan.
+3+2+2= _
{c) Explair.l the Justification for using the | 6. (a) Whatdoyoumean by VOC? Write about
:3-8 limits in ¢y, SRt i s the necessities of voice of customers as
urespective of the actual 9 bcb’li 3 a basic concept of six.-51gma
o Gy ey | e Mo e dfnt
' cise10M ways of capturing VOC.. 2024259
4. My, Or
WI’?\:E the contro] Jipmjts of S—chait et () What is lean six-sigma? What are thz
157.S-chart, used. f lean six-sigma 1l
- d benefits o “y
e ‘7 pla‘;is:;—u industrial world? What are 5kS s m?lean
3 anize a workspace
) Or ! approach to Org 242+2=6
Distingyj .
defe(lzrtli%:sgiv between defects and F
for which C-c‘;::tm'e €Xamples of defects | Kk K
1S g 3 |
you calculate contro] l-)pl.lcable How do ;
Discuss limits for C-chart? J
approximat;, ASSumptions  and l
ons  invol ! |
calculationsg. ved in  the |
2+2+5+2=11
l C STSH (CBCS)
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