Sixth Semester B 3c Degree Exammatton, Apnl 2022
First D@gree Pfogramme under CBCSS
- | Stat;stacs : __

LTI o s

COra Course

ST 1643 OPERAT!ON RESEARCH AND STATISTICAL QUALITY
S CONTROL

DR | (2018 &2019 Admlsswn) | _ |
. X _'__-.’..Trme 3 H ours : k .. _..‘ | B Max M arks 80
| o Inst{uctlons Statlstlcal tabies and calcuiatm' ara aﬂowed o
B SECTJON A ' .
.Answer al! questions Each queshon carnes 1 mark BN
o 1 Deﬁne unboundad solutlon | _- B _ _' - |
o 2 Deﬁne optlrnum basw feasuble solutlon . ._ YRR
[ 3 When do we say that a bas:c feaSIble solutlon ls ncm degenerate? kR
4 What is the use of leastcost method? e _' T
| 5 Wnte any metl':odforstattsttcal process cnnirol o C o

| : : 6 '.Wnte tne modern deﬁmﬂcn of quahty

ot 7 -Gwe an example for ohance cause of vanahon -




L When do we use p chart"

P P U L

_j__WrFte the dlstributlon based on whlch the statnst;cal pnnc;ple of c chart are - 1

o underlymg

| Ans;aver et;y eight qu.estlloneu Each questlen cames 2 rharks ..

o 11 Llst the assumptlons of a lmear programmlng ;erblem |
‘ _1:"5.5_"'What is meant by transportation probtem? .: : B

| ‘_._..._Maxnmzse Z x1 Xz +323_ -

[_-’-f‘_.*ﬂSubject_to S

: Explam the sngmf' cance of artrﬁcnal vanable
_'Discuss degeneracy |n TPP‘?

: D:stmguush between siack vanables and surplus vaﬂables

_Deﬁne feasnble solutlon

'WntethedualoftheLPp S

. "2 xz ~X3 < 2 ”

_ _Wnte the average sample number ef smgle sampltng plan when the sample eize _ o
s 100 | I O o -

S R (10><1 10 Marks) s
sec*non B o |

o _:'fx1 +x2 +Xy 510

: _:and x,,xa,xa 2_0

J




Pl ki

i pee e ;.‘,7.'..-;'.._.'..':._..'.:'.:_'

_' 18. -Descnbe an OC curve Wnte any one use of OC curve

1_9'. ' What is meant by natural tolerance hmtts‘?

20, :Def ne stattstical quahty control

o .. 22 | -Descnbe any method to construct ratlonal subgroups
t' 23 Def ine as&gnable cause ef vanatton o |
24 ' Deﬁne acceptance samplmg |
| '?5-.- Define ACQ and AOQL

o Dfsﬂngwsh'beMeenAQL and LTPD.

| | 21, _Wrrte the centrot limits of range chart when the parametef values are known

' {8 x2=16 Marks)

SECTION c

..-"Answer any sm questlons Each questlon cames 4 marks

a7 Solve the fol!owmg LPP. usmg graphtcal method

M:nlmtze__z.= —-x1+2-x2 "
- Subjectto
o3 €10
o Xy 4‘—)&-‘; <86
Xi=Xp <2 and _
N X1l Xz 2z 0 -

28 l_)is_c_uss -me.maﬂ_w__e_mat_ical formulation of a linear programming model.



29

30

31

32

33

34

35

36.

37

38

Prove that the dual of the duat is primal.

Describe two.phase method for solving an LPP,
Wiite the';_s'lt'e_ps' f’jc_:r‘j_s_.elying ';a_n'_LP_P._ _'uSihg -e_ig M _niethod._' o
selectlon of control Ilmlts"r‘

'__D'isc_uSs\ the statistical 'prin_ciple of a control chart. -

‘Discus_s'the__appl_icatibﬁ_s_ of stati'stieat'_qpatit_y.cdntrpl téchniqoes-in indu's_try. -

_in each sample .are gwen Set up a control chart for fractlon nonconformltles -
~using these data . S o o

samp-[e N'u'_mb'er_- 4t 2.3 4.5 67 8 9 10 11 12
N_u'rn'befpfde‘fec’:tivesr '3 2 4°3 2 0 311 2 4 o0
DIScu_’ss_: th'e eon.étruétion and 'é_pptipatiorj_s of d chart. - o

"Denve the OC function of smgle samphng ptan Dtscuss the eﬁect of sample size
and. acceptance number on the OC curve of SSP o

Discuss the multiple 'sampl__ing- plan.

Compare consumer’s nsk and producers rlsk How do they mﬂuence the :

12 samples of 200 butbs each were examtned and the number of defecttve bulbs.

7 Bx4=24Marks)



SECTION D
" '.Answer any two questrons Each questlon carries 15 rnarks._ -
. 39. Solve by slmplex method |
- Max Z= 3.’".+ 5x2_ +_4x_3
Subjeqt-.toi o
o 2x,7+'3}'<-'2”<s B
2%, +5x3 < 10

| 3x1+2x2+4x3<15and .
__x1,x2.x3>0 L

N 40. -Descnbe as&gnment problem Explatn the Hunganan method for solvnng the
assignment problem : :

- Explain North West comer method and Vogel s approxumatlon method for fi ndmg_ S .

the mmal feasuble solu'aon of a transportation probtem

” 4_2'. | Construct control chart of mean and range. for the followmg data and comment on.
- the state of control.

"":_Subgroup 12 3 ’4"-"5 6 '_-7'-'5"8-' 10011 12 13'

X 459 443 457 460 443 444 445 446 444 432 445 456 450
X, 440 440 444 463 457 456 449 455 452 463452 457 445
X, 435 442 449 453 445 456 450 449 457 463 453 436 441

X, 450 442 444 438 454 457 445 452 440 443 438 457 447

(A2-0729 osﬂo o4_2232)

-' _43 (a) Explam the construchon of c chart and u chart

(D) Followmg table presents the number of nonoonformmes observed in
20 successive samples-of 100 printed crrourt boards Draw ac chart for the
data and oornment on the state of oontrol . . o



Sample Number

. '1

2

3

S

"_5

17|89 10]

| Number.of non conformities

120

24

18

I 18

11

127120 31|24

| Sampie Number

12 |

14

16

17181920}

| Number of non conformities

21

10|

18

22

3]

T

|39 |16 | 24 {30

44 Compare single sampling and double sampling plans. Compute the probability of

- acceptance of a double sampling plan with acceptance numbers ¢, =1, €, =3"
~ and sample sizes n1 =50, n, = 100 when the lot fractlon defectwe i5§0.05.

(2% 15=30 Marks)

N-1397
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R‘eg..'-No .............................
Naine ...... e ssssssssseses o . o o
' Stxth Semester B.Sc. Degree Examtnatlon, Apnl 2022
' Flrst Degree Programme under CBCSS
Stattstlcs ‘_ |
Electlve Course.. '_
ST 1661 2 STOCHASTIC PROCESSES
| - | (2018 and 2019 Admrssron) | __ _
_'_Timé';?'Hou'rs"' L C e ' Max. Marks : 80
| SECTION-A | -

B AhsWer aﬂ-’questions' Each QUestion' oarri'es1 mark.- -

| 'Def ne the state space of a Stochast:c Process

:

© ™ N e ;B W N

:When do you say thata Stochastnc Process ls a contmuous time prooess‘?
Find the probablllty generatmg funct:on of a Blnomlal Random varlable
- When do you say wo states of a Markov Cham are commumcatwe”
-Det"nea\Markovur cham | . | L '_ _'
| -When isa transltlon pfobabzllty matnx (TPM) sald to be stochastlc'?
Def‘ ine a compound Polsson process | |
 Define a Branchmg process o
- 'IWhat is statlonanty in Stochasttc process7 o -
10. What is |rregutar vanatuon in a ttme series data" o |
. U . ~ (10.x 1'=10 Marks)

P.T.O.




1.
12

13,

_respectlvely, then what is the dtstributton of X+Y7 ?

SECTION-B

L Answer any'eitght queStions.' Each_question canies 2 m'arks'. N

lf X and Yare mdependent Poisson random vanabtes wrth parameters A and ,u'

Fst:tbhsh the expressnon to. get the vananoe from a probab:llty generatung
unction. = . -

I f (x y) Ae™ (xe) 0< Xy <, is the jOII‘It probab:llty denslty function of xand
'y, find A and _also fi nd the marglnal pdfs of X and Y -and check thelr

"'jandependence

_'1'4.—
| ‘_: :15_. |
16 |
BN
18,

19,

| 20.
o
22.
- 23,
24,
._ s |

26

-Show that recurrence is a ctass property

When do you say a Markov Cham is wreducrbte‘?

Def ne absorbmg' Markov Cham w1th an example

What is the penod of a partlcular state ll‘l a Markov Cham? |
What are the propertles ofa TPM'? | | : |

For an irredumbte Markov Cham if the statlonary dlstnbutlon ex;sts then 1t |s

_ umque Justufy

_ State the ergodic theorem

D|st|ngu|sh between stnct sense and weak sense statlonanty

'_ What are the usuat Mathematrcal models used in ttme serles analys|s7 |

De_ﬁ_ne expone_ntlal smoothlng ina tlm_e__s_er__tes data._ B

What is the significance of autocorrelation in time series analysis?.

Def ne-'the' ﬁret order autdregres‘sive modet
Deﬁne the probabmty of extmctlon |n a branchlng process

o (8x2 16Marks)
2T '_' © - 'N=-1401



SECTION-C .

e

Answer any six que‘stions. Ea‘ch question carries 4'- marks.

. 2 2?- .
28.

29,
30.

. 35.
Cw
3T,

38.

'2.’-'1\(7
P=l= 0 =
F %__ t:z

- -0
12 2 7)

_Give an exampte ofa dlscrete state branchmg proeess

Obtam the condmonat densities from the joint pdf f (x y) 3 X—Y, 0<x y<1 :
Also check the mdependence of X and Y. o

Find the Probablllty generatmg functlon (PGF) of a Geometnc random vanable

For an mteger valued rv X, with P(X n) P, and P(X <n)=q, so that
| Zp, =q,, then prove that ZP(X <n)s GX (S) |8 [s1 where Gx(s) is the

i=Q o on=0

 PGFofX.
a1,
32,
33,

Explam the vanous classifications of Stochastic Processes

Dlstmgulsh between recurrent and transient states of a Markov Cham

A Markov Chain {X(f), £=0,1,2,...} definéd on the state space {1, 2,3} has the

followmg TPM. Find the stahonary dlstnbutlon of the chain.

;o

Show that for an lrreductble Markov Cham the statnonary dtstrlbutlon 1f exlsts is

'unlque

Dtscuss on the components of a tlme series data

-_lee the names of different methods of measunng trend in tlme series analysts

‘Show. that for a Gausman Stochastlc process both weak and strong statronarlty'
-are equivalent. - ' _

'-Estabhsh the Branching process recursmn formula based on the probabmty

generatmg function
o (6 x '4_& 2Marks)
3 S N-1401




| SECTtON -_-b o

Answer any two questions Each questlon cemes 15 rnarks

"_39 Let X,, X2, be a sequence of mdependent and ldentlcally distnbuted randorn .'
o vanables with oommon PGF as Gx (S) Let N be a random vanable mdependent'

of the random vanables X’ S with PGF as GN(s) and let TN ZX Then show - -

i=1

~ that the PGF of Tn ls Gy, (8)= Gy (G, (s)) Also compute the mean of TN

. 40.

A Markov Cham defi ned with state space S = {1 2 34 5} has the fotlowmg' S

transition probability matrix P. Find (a) ail c{osed classes (b) irreducible ctasses

o (c) recurrent and (d) tran51ent states.

41

42,
43.

44,

.rf ;1 < 1 the process dles out with probabmty one B

1 2 3 4 5 -

~ [03 0404 0 o)
|0 0 030404
P=|"0 03 0 03 04
1o 0 o 04 08
Lo -_0. 0. 06 04

How do you ﬁt a trend line by the method of Teast squares in-a tlme series
5 analy5|s? Also mention the. ments and dements of the method. - |

Defir ne Porsson process State the 1mportant postulates of the Polsson process if
the arrival .- process is Poisson, then what IS the dlstnbutton of the mter amival.
: (waltmg) tlmes? . :

/

Let. {Zo —1 21, Zg,.. } be a Branchlng process wrth famlly size Y hawng a
Binomial(2, 1/4) drstnbutron Find the probabrhty that the process will eventuaHy_

die out

Explam Galton-Watson branchmg prooess Le‘t p be the expected rn.lmber of
offsprings in each generation in a Galton-Watson branching process Show thatl

4 S N=1401

. (2.x 15 =30 Marks)

FL
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Slxth Semester B Sc Degfee Exammatnon, Apnl 2022 |
F|rst Degree Prosramma under CBCSS -
Stattstlcs o -
Core Course X o
ST 1642 APPLIED STATIST ICS
o | (2013 and 2019 Admtssmn) e
Tlme3Hours DR o MaxMarks 80
o - - SECT,ON A o | o
'.:.-Answer all questlons .Each que.s..tlon carries 1 mark
1 Index numbers isa: o
| (a) ._.mggsqre. of __re_laﬁvg éhangés o
I o a spéeial' '&pe df an average | | o
(c) a peroentage relatwe |

(d) aII the above i

The price mdex as the anthmettc mean of Laspeyres and Paasche s mdlces was. | |

expounded by -
(a) Keuy } SRR (b) Irving Flsher

(c) Dl’ObISh and Bowley o (d) Waish



If the index number is mdependent df the urnts measurements then nt satlsf ies :

;T(_g‘)'_-._._tlme reversal test B

-_(.C).': u'n_it test B
(@ allthedbove

.~ Trend in 4 time series means = -

' (a) longterm regular movement

by short -term fegular movement o

(@) both (a) and '(b')'- S

. (d) 'neither (a) nor (b)

-~ .

5. fThe component of a tlme senes which iS attached to short-term ﬂuctuatlons is-:

. '._(a) seasonal vanatlon

o) :- : .-cy_cI_IP _va_rlatlon

) ir‘rég'uléf. variati'on_-'

o (d) al the above - |
| .".'.."_-_-I-_What is NSSO'? S
B @ NatIOnal Soc:al Sdence Oﬁ‘oe |
.""-'(bi National Socnal Study Offce L
| _. _._'_'—(c) National Secunty Scrence Ofﬁcé o o -.

| (d) National Sample Suwey Oﬂ'ce T




e e et S TS
- - o

Lol e e LI . S

10

-For consumer pnce mdex the pnce data should be collected from

The CSO is headed by

_ Gwen the trend equatron Y= 11_8 5+ 2, 2X +1 4 x* wrth ongln 2000 the trend o

equatlon wrth ongrn 2001 is

Quarterly ﬂuctuatlons observed in tzme serles o _ f're'p'resent"\rariatibn

(10:-:1"'10 Marks) T

SECT!ON B

Answer any erght questrons Each questron cames 2 marks

.‘i_1,
'.'-12.
2 13.
__-'1'.4.”
s
18,

17,

| - a8,
TS
.20

21

22,

What is NSO? What are its different wmgs'?
Explaln De- facto method _-'- :' .
What is a price relatwe'?

What ts sphcrng'?

'Grve any two lrmltations of lndex numbers

__ Explam brreﬂy the concept of cost of Iwmg mdex number

Explam the precautions that we have to take to f ix 'base year to calculate mdex'
number . _ _

Explam the- components of trme senes -

Illustrate the lmear and non lmear trend in trme eenes

Explam the mathematrcal models in trme senes

What are the non'nal equatrons to fita stralght tme y=a ibx.
Wha_t '_a_re the merits and dernents- of semr _ave_rag_e method_?_ -



i 23'.
"
-2,

26

. Deﬁne movmg average

__ How can we obtarn the statlstlcs of crop ylelds‘?
g What is crrcular test‘7 LT

__Explam bneﬂy the ooncept of whole sale pnce mdex number

(8x2=16Marks) .

SECTION C

e Answer any six questrons Each questron eames 4 marks

_' .'27.-_
_'30.3’:

w
| .:-'3'3;"

: _(a) Seasonal vanat!on

Give‘ two--examples each -to

'_ What are the mam functrons of NSSO?

_ -__What are the types of census enumeratron'? :

Elucrdate the uses and Irmitatlons ef tame senes analysrs

_What do you mean by 'Busmess cyde") Explam S
What IS method of Ieast squares’> What are norma! equatrbns of a straight I|ne’? _

'What is a trme senes'? Explaln wrth examptes

L (b) Irregular vanatlon

35.

' Explaln bneﬂy how the mdex numbers are used to measure the purchasmg
-power of money'? L _ '

| 'Drfferentaate Laspeyre s frorn Paasche s mdex number Among these whlch one §
_:s supenor and why? . _ .

Dlstmgmsh between sunple mdex number and weighted rndex number Mentron o :
' lany two apphcatrons of welghted index number o _ ._ _ : :

"-_l L




37,

o (a) -.B'a'se_shiftihg”::

() Deflaing

.38,

- ____39._‘ -_
_ seasonal mdtces

"

42.

Why i_ndex.numbers are called economic barometers? Explain.
| (6x4=24Marks)

| AnSwer __ahy two guestiohs;--Each'ques’tidn' carries--1 5:'_-'n13rk's. .

Descnbe the steps mvolved ln Ratlo to moving average method of measunng

A

Explaln factor reversal test and tlme reversal test Show that Flshers Ideal lndex

-number satisfi ies both these tests

e

'Explam the role of index. numbers in the socro-economlcat analysus What are the |
matn factors to be cared whlle constmcttng an index number? -

:What you mean by Statrstrcs of Labour and Emptoyment What are the methods o

used for natronal mcome esttmatton'? o

'Below are given the ﬁgures of product!on (|n thousand qumtals) of a sugar -

B factery

Year - 2001 2002 2003 2004 2005 2006 2007
Productlon 80 90\_' 92 83 84 99 92

_ _(a) Frt a stralght hne trend to these ﬁgures

'(b) Ptot these ﬁgures on a graph and show the trend Ilne

s . N-13es




P

mdex number taklng

-f(a)-- 1998 as-base and |

- (b) bychaln base method L : o R
; - Year- Pnoe of Wheat Year Pnoe of Wheat

"-1998 50 ..2003--:__._.- 8

- | 44 From the followlng data of whotesale pnoes of wheat for ten years construct

N-1395.
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Si‘&th;_Sememf B Sc Degrae E-xammation Apri’I 2022
| First Degree Programme under GBCsS
s  Stafistics -
N S CoreCourse |J( B s
ST 1641 DESlGN OF EXPERIMENTS AND WTAL STATISTICS
(2013&2019 Admlsslon) RO
h- T;me 3”"“"5 | '- ,' - Max Marks 80 ”

Answer all questrons Each questton carnes 1 mark

;;;_.Wnte the mathemattcal model for a two way Analyms of vanance

e

- What are the assumptmns of errors m expenmental_models?

o Deﬁne a landomlzed dessgn w ook c
thh dessgn do you prefer 1f the expenmen’tal'- unrt&are homogeneous‘7
-*:.:'I;'_'Defme a LSD (Latrn Square Desugn) R " J S :
. What eﬁects are measured in factonal expenments” o
. -Deﬁne Demography |
- _What isa cohort*r __

Define force Of mortahty




| '.”.--
. = withone observatlon per cell
el 13. |
s
oon
18
18,
20,
21,
=z

_ Deﬁne central mortallty rate

.Gwe the 1mportant measures of ferblrty

SECTION B

Answer any elght quest;ons Each Questlon cames 52 rnarks R

What is a Randomtzed Block Destgn(RBD)?

Gwe the statlstaoal model(model only) fora Completely Randomlzed Dessgn CRD o

_'What do you mean by Iocal control?

Explam the advantagee of LSD over RBD., . -

_ What is the tmportanoe of a Latln Square Desrgn? .

How can you calcutate the sum of squares for analysis of venance of a LSD'?

.Wnte the expresmon for the efﬁctency ofa Randomlzed Block Desrgn over CRD

Whatarefaotonal expenments? o

What are the effects measured in factonat experlments‘? : "

| What s the f"'“Ct"’“ °f Sample Regist!atlon System of Indla'; B

Dlstlngulsh between curate (curtalled) expectabon and complete expectatlon _
What are the methods of standardlzatlon of data‘? SR

':Name three methods of oonstructmg an ebndged Ilfe table

_..\

Dlstmgwsh between symmetnoal and asgmlmeMcal factonals '

o . SECTION c , B
Answer any six questlons anh questlon carﬁes 4 marks f

'DISCUSS the techmque of Analysns of vananee for ene-way cl'asslfrcatlon
Explam the baslc prmoiples of expenmeﬂtatlon L




_Dtstmgursh between stable and stahonary populahon
- Whatis the srgniﬁcance oHMR in populatton studles?

g ) .
__.__-Establish the relation between the tn‘e table funetlone q,, _ghe pmbabtitty ot dymg o

‘Write the ‘set of or
& factonal expenment

What ts cenfoundtrig?

Speerﬂc Death Rate ts better than Crude Death Rate Justrfy

Outllne the analysts of a data wtth a srngle mtssing value of a k X k Latm square _' L
- . What do yeu ‘mean by mutualty orthogonal Latm squares'?

o2 eontrasts for mam effects and mteracttons in a__-__" S

o “within one year after attamlng age x-and m,, .the probabthty of dylng a person S -
whose exact age :s not known but lues between x to (x+ 1) years(central E f_ -
__mertahty rate) o | Lo | = |

S 38,
L hfe table’? | !

40,
a2
S

Distmgursh between NRR and GRR

In what way eonstructten ot a cemplete llfe table differ from that of an abndged S

_ L SECTION D o
Answer any two questrons Each questton carnes 1 5 marks

-Charactenze a Completely Randomlzed Demgn What are the ments of CRD‘> o
" 'Describe the analysrs ofa LSD and sketch the ANOVA table, | |

'_“Explarn the Yates method of analysts for a 22 factonat expenment
'_Discuss the vanous uses of vital stattstics for aeeuntry ”

Given the age retums for the two ages x = 9 years and X +1 10.years : with the_’~ . '_
" lfe able values as o= 75624, l,o= 75362, dyg =418, Tjp= 4953195. Give the
'-’complete hfe table for the twe ages 9 and 10 ef the persons R TR

(e x4= 24 Marks)

A4 '_.Explam the GFR and the mformatlen gathered by tt. How the unformatlon ts. EUR
S lmproved by Age S,pecrﬁc Fertmty Rate and by Tetat Fertnmy Rate? TR
L (2x15 30Marks)_f.-' ——



