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SAY / IMPROVEMENT EXAMINATION, JULY - 2022
Part — 11 Time : 2 Hours
STATISTICS Cool-off time : 15 Minutes
Maximum : 60 Scores
fGeneml Instructions to Candidates : \

There is a ‘Cool-off time’ of 15 minutes in addition to the writing time.

Use the ‘Cool-off time’ to get familiar with questions and to plan your answers.
Read questions carefully before answering.

Read the instructions carefully.

Calculations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also provided.

Give equations wherever necessary.

Statistical tables can be used in the examination hall.

Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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PART -1

A. Answer any 5 questions from 1 to 9. Each caries 1 score. B x1=5)
1. Choose the correct answer :

Which of the following pair of variables has positive correlation ?

(a) Height and Intelligence.

(b) Use of fertilizer and yield of crop.

(c) Intensity of light and distance from the source.

(d) Pressure and volume.

2. The minimum value of correlation coefficient is :
(a) -2 (b) -1
() 0 d 1

3. Ifbyx > 1, then :
() bxy <1 (b) bxy =1
(c) bxy > 1 (d) bxy =-1
4.  For two discrete random variables X and Y, E(X) =12 and E(Y) =3; then E(X-Y) is :
(a) 4 b)) 9
(c) 15 (d) 36

5. A normal distribution is :
(a) Symmetric (b) Positively skewed

(¢) Negatively skewed (d) None of these

6.  The number of possible samples of size 2 under SRSWOR from a population with four

values 1s :
(a) 4 (b) 16
(c) 8 (d 6
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PART -1

1 2)®@3 9 2190 aBo®&1elo 5 G218 4B ROMORAN)®)D. 1 ¢1pd all®o.

(Bx1=5)
DAV )ONVo HDAOETINS)OTNPYDID :
@069 al0@)AMAIXIG3 aB® ¢E20S] 2106IBUBBHISM Calomlglal MVa0MITWoe SR©) ?
(a) 9Voale MEVlVGEIWe
(b) QISOBIAM DalcINAI} WIMIGDTIAOM allgalo.
(©)  (1200OMOM GG EALIGPE3 MMMBS B)EANo.

(d) @adaaipe apaimane

MVAOMIMW NFIMIBADNOG aBQQ o B aflel :
(@) -2 (b) -1
() 0 (d 1

byx > 1 @RYID3 :
(a) bxy <1 (b) bxy =1
(c) bxy > 1 (d) bxy =-1

X, Y agamil cadlg @@l aloemslcd E(X) = 12, E(Y) = 3 agavlal @o@oad
E(X-Y) wes aller :

(a) 4 (b) 9

(c) 15 (d) 36

30) cMIBR@3 Qllmasmo :
(a) avaall®acem’ (b)  caromiglarpuemqy oss®osm’

(c)  emuglal YeMYY DSBI®OEM (d) galewomae)

SRSWOR  @pmaudlal moel aflleiesiss 80) quaeyldlad  mlaniens)sndalyam
aleflajo 2 @R mvomilz)da)es af)§mo :

(a) 4 (b) 16

(© 8 (d 6
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7. In statistical quality control, quality means :

(a) Variability (b) Fitness for use
(¢) Flexibility (d) Awvailability
&. Seasonal variations repeat during a periodof ~ years.
(@ 3 (b)
(c 1 d 4

9.  Index number helps
(a) In framing economic policies.
(b) In assessing the purchasing power of money.
(¢) For adjusting national income.

(d) All of the above

B. Answer all questions from 10 to 13. Each carries 1 score. @4x1=4)

Choose the correct answer.
e
10. fxn dx = ?Jr C,thenn=

(a) 4 (b) 5
() 10 (d 25

11. For a continuous random variable X, E(X) =5, then E(3X + 5) is :
(a) 8 (b) 15
(c) 20 (d 25

12. The mean of a normal distribution is 50. The mode of the distribution is :
(a 30 (b) 50
(c) 60 (d 70

13. [If astatistic ‘t’ is an unbiased estimator of ‘0, then E(t) =
(@ 0 (b) 6
(c) 6 (d 1
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10.

11.

12.

13.

LooRd 1M MIVODEMDHIB3 NEMo AN HBHIENE BRAMNRILNAND

(a) aloe@IEl (b) ©alCWOIV BGRIV®

(c) aiesso d) ee®

BGILIDMIVY® QUYGIVIMEBUE  @RYAUIRGITNBNAN® QIBaH HOLIVWSBAIY
SSe106Mm.

(a 3 (b)y 2

(© 1 (d 4

02 1308560308 VANV BHERIB)ANG) ©
(@)  qLOMUETNB MWD ®)a ildAlaer0m3
(b) alemEIOH Q106513@3 GUdaH] alleivio)emod

(¢) ¢BUIl QIV)AOMo (HAM SIS
(d) enaeeo

10 2)®@3 13 Q190 ag)L1d Gald3iEBUdEN)o DOMOo af)$)@)dh. 1 capIAd alloo.

“4x1=4)
NABW)BH O HDOEETTNSIOTINY)ND.

5
fxndx=x?+C(erq,oQ>o«58n=

(a) 4 (b)) 5
(¢) 10 (d 25

X agym @58 @RMlo® aloomlend E(X) =5 @apomd E(3X + 5) oad aflel :
(a) 8 (b) 15
(c) 20 (d 25

830) cmodadd all®osmadilond aowl 50 @rsem. oY all®osmamlend cacavload

aifler :
(@ 30 (b) 50
(c) 60 (d 70

‘T e 80) auogladle, ‘0’ oM &80} al00dlIgdlend @REMMIAVA afaylcag
@RYo@3 E(t) =

(a o0 (b) 6

(c) 6 (d 1
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14.

15.

16.

17.

18.

19.

20.

PART - 1I

Answer any 2 questions from 14 to 17. Each carries 2 score. 2x2=4)
The regression coefficients obtained in an analysis are

byx =(.64 and bxy =0.25

Find the correlation coefficient.

What are the assumptions of ANOVA ?

Write the two definitions of quality in statistical quality control.

What are the components of time series ?

Answer any 2 questions from 18 to 20. Each carries 2 score. 2x2=4)

3x —y=10and 2x + y = 15 are two regression lines. Find the mean values of x and y.

X is a normal random variable with mean 100 and standard deviation 6. Find the value

of ‘a’ such that P(X > a) =0.1093.

A sample drawn from a population is given below,
35, 42, 38, 55, 70, 69

Find the moment estimate of the population mean.
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14.

15.

16.

17.

18.

19.

20.

PART - 1I

14 0)®@3 17 190 aBo®eslel)o 2 GaldBiIBUBAN QOMANAY)®)d. 2 caPIA allo.

2x2=4)
830} AUNVBHLINON @3 £1Elaf l(WNaHTB U}ENOETBEBBBOM

by, =0.64 and b, = 0.25 ag)amial MaOMINW NFMOEH BHOGM)E:.

ANOVA @)9s @GomadmeBd aRa@eoadem ?

qLooald 1M MIVE@MEMEIHIE3 UEFMBHIM M@IBHIV|BENAN BeNE MBQY21MEBUB

) 9} ).

630) TVAW GUIFTTIWIAS PLISHEBUB aBO@EJONIE) ?

18 2)®@3 20 19O aBO®EILI)0 2 CaloB3iEBUIEEH QAMONAY)®)M:. 2 GAVIA afl®o.
2x2=4)

3x —y =10, 2x + y = 15 agarlal 06 SlaHM CORIGS6M. X, Y af)aVlQIQ)es

DMOWEIRUB HOEM)>.

X ag)am cmoBa@3 2100131603 20Wie 100 9o quomeandaw allalle@anad 6 9o @M.

P(X > a)=0.1093 @o@oms ‘a’ @)es allel 3:06m)d.

830) TV2AeYlWI@3 MOMS)EM 630) TLOMIUB 21)QIOS TOYAM).

35,42, 38, 55, 70, 69

TL2HWOS 2OWTHNOG 6R06A0G f)AYICAQ BHeNe)a 1S106)0:.
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21.

22.

23.

24.

25.

26.

27.

PART - 111

Answer any 3 questions from 21 to 24. Each carries 3 score. 3x3=9)
dy
a) Ify=8x-10,then —=
(@) Ify 1

(b) Find the second derivative of the function y = 2x3 — 12x2 + 10x — 6. a+2

X is a normal random variable with mean 50 and standard deviation 5,
Find (a) P(X>50)
(b) PM40<X<60)

A population has five values 18, 17, 16, 19 and 15. Using SRSWOR draw all possible

samples of size 2 from this population. Also find the mean of the sample means.

The following table gives the profit of a company (in lakhs) for 8 years from 2013 to
2020. Calculate the trend values by 3 yearly moving average method.

Year : 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Profit : 21 30 32 18 20 40 26 10

Answer any 2 questions from 25 to 27. Each carries 3 score : 2x3=6)

The sales and expenses of six firms are given below. Find the rank correlation

coefficient.
Sales : 55 60 50 65 60 45
Expenses : 16 15 11 14 13 12

The revenue function of a company is given below :

R(x) = 40 + 6x — x%, where x is the number of units sold. Find the maximum revenue

that the company can make.

The p.d.f. of a random variable X is

2x , 0<x<1
fx) ={ 0 , otherwise

Find the mean of X.
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21.

22.

23.

24.

25.

26.

27.
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PART - 111
21 2)®@3 24 Q190 aBO@B]L1o 3 G213 B DOMOHAL)®). 3 cTLIA all@o.

(3x3=9)

(@) y=8x-10 m@o@%=

(b) y=2x°—12x?+ 10x — 6 af)M aneBaHOM Moo Mo aavdlealdlal’@osme. (1 +2)

X ag)n@ 20we 50 quocdecawdaw” allalle@aud 5 @R 30) cMoBads GRWIV®
2102061,

(@) P(X>50)

(b) P(40 <X <60)

af)anIQ &HO6M)>.

830) quaayloia@d 18, 17, 16, 19, 15 agarilesem @oaai allelssamsse. sn@IGd
mlane SRSWOR @alicwouila] ag)siaeoanmm aleflaje 2 @GR af)elo aLOMilg)da)e
af)9)®))D. BHSIOD DD MLIMIIBIBHSBINS NIWETBSIOS DOW QU0 BTN,

2013 oy»@3 2020 aieow)ss 8§ aIdauemgl@d 60} GHMUMIGs eIl £I0EEBSI6M
(B1AUOI@3) 21)QIOS alSldOIE3 OAIGENMM®. 3 AIGad 21LIM V0EIUAl Bl
9al1cIUNa] O(SAG AlRIBUd &6,

Ql@aMo : | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
£10@o : 21 30 32 18 20 40 26 10

25 2)®@3 27 Q190 aBO@&1LNo 2 GaldB3EBUIEH DOMOOALI®). 3 ¢a1Pod all®o :

2x3=6)

@O TLN0AIMEBBIOS Alle| M@)o altlalo 21)1OS alSlGOIG8 ®O)IMN). 008,
MVAONIMWUIEMIEBH0 BTN

ailgjm : 55 60 50 65 60 45
®alelal’: 16 15 11 14 13 12

80} SMUTIWOS AUAAT aNEBaHMB 21)AINS @OYAN)

R(x) =40 + 6x — x2,

Qll@danam @EMIQIBHEIS «fEPAceM’ X. Y SHMIMIHE LIElBHIANM alER0AUW]
QAT af)(@OQAN 3618 15166

X a)aM 30) GRWIQ® 2l0eDi6 p.d.f. 21)a16S @M.
2x , 0<x<1
fx) = { 0 , aagenwlsom)o
Xea3 20w} &) llSlan)d.



PART -1V

A. Answer any 3 questions from 28 to 31. Each carries 4 score. B x4=12)

28. The following results were obtained in a regression analysis of the scores in Statistics
and Economics of 10 students :

Mean SD
Statistics (X) 40 8
Economics (Y) 55 10

The correlation coefficient between the scores is 0.6. Estimate the score in Economics
of a student whose score in Statistics is 50.

29. The p.m.f. of a random variable X is given below :

X : 0 1 2 3 4
P(x): k 2k 2k 3k 2k
Find

(a) the value of k.
(b) P(X<2)and P(1 <X <4)

30. (a) The mean of a Poisson distribution is 3. Then its variance is
(b) A Binomial distribution has mean 10 and variance 8.

Find P(X = 2) (1+3)

31. Complete the following ANOVA table and interpret the result :

Source d.f. Sum of | Mean sum F Fo.01
squares | of squares
Between samples 5 — 12 — 4.17
Within samples — 76 —
Total 24 —
B. Answer any 1 question from 32 to 33. Carries 4 score. (1x4=4)

32. The equations of two regression lines are x — 2y + 50 = 0 and 2x — 3y + 10 = 0. Identify
the regression lines.

SAY-732 10



PART -1V

A. 28 a)®@3 31 Q190 aBO®EILN)0 3 GaI1dBIIBUBAH ROMONAY)®)d. 4 GAPIA all®o.
Bx4=12)
28. 10 &)Glawdas quodgladlalmle sndeamoalglmi eldla) cTPO0)BBIOS OlEUWaHB
aflvodeImemI @3 eiEla allel allaleeanud a1)aIns Go)aN) :
@OWYo SD
avogladlaav (X) 40 8
D3CemoalaaV (Y) 55 10
CaPON)BHUB ®AAILNSS TVaOMITW V)IMIBo 0.6 @REM. quodiadlalend capod 50
@RV 630) H)S1BE ENBHEEMIANZIM LIEIGHIANAN EGIPIB BN,
29. X ag)am 830} @RMIQ® 21003603 p.m.f. 2 )aIOs @M :
X : 0 1 2 3 4
P(x) : k 2k 2k 3k 2k
(a) ks afler oemyd.
(b) P(X<2),P(1 <X <4)agarial &06mM)d.
30. (a) &0) calocaLoem all®oemoamlond @ow 3 @rEM. MGIe calclemay
@R ABlEn)o.
(b) 80y eemicmodlomd all®osmomlond @vwyp 10, cadle®day 8
a)MIEBOM®O6EM.
P(X = 2) &ere)ailSlame. 1+3)
31. anaes moan ANOVA algld al)3@msile:dla] D@rmooe a10e0ailea)d :
200ilso d.f. | AdYmaes | AUBP®HW)OS F Fy o1
@) (SS) wowol (MSS)
omil8)BuB3es 5 - 12 - 4.17
nS@d
aLomil8)Bu3as — 76 _
@I
@RY6)H 24 -
B. 32,33 ¢a1035881@8 ago@@slele a0l 200 6a9)®)dkh. 4 capoad. (1x4=4)
32. @ AlWaHM GOaIGEB6M X — 2y + 50 = 0, 2x — 3y + 10 = 0 agyamilal. e0D SlWaud
GO6UDHOS @@l 2|0l)B>.
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33. The heights in inches of ten persons selected from a population is

63, 63, 66, 67, 68, 69, 70, 70, 71 and 71.

The standard deviation of the population is 2.86. Test whether the mean of the

population is 66 inches.

PART -V

Answer any 2 questions from 34 to 36. Each carries 6 scores :

34. Calculate the Karl Pearson’s correlation coefficient using the following data :

12

15 16

20

25

30

22

25 23

30

32

35

35. Construct the following index numbers using the data given below :

(a)

Laspeyre’s index number

(b) Paasche’s index number

(c) Fisher’s index number
2018 2020
Commodity
Price | Quantity | Price | Quantity

60 4 80 6

70 6 90 8

55 10 65 12

40 8 55 6

SAY-732 12
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33. 2w (Nel@3) COaIN|SIOTIVICENI 60) TVAYIVIG TOMS)OD  lGvY

Cal0)OS DVOBUB 2 NAIHS Y.

63, 63, 66, 67, 68, 69, 70, 70, 71 , 71.

quaegles quocdcandaw’ adlalcweuad 2.86 @rem. HY ALAHIWIOS BOWLe 66

D6 I BIRYEEMIOWAY) alBIGUOIUSIND.

PART -V

34 2)®@3 36 Q190 aBO@BILNo 2 GaldB BB DOMOHAL)®)D. 6 cTLOA all@o.

Q2 x6=12)

34, an019s @aAlEenaN AWIQ Dalc@OUfla] GO afllCYTVIS VAN 1)FMOB:0

SO
X : 12 15 16 20 25 30
y: 22 25 23 30 32 35

35.  ©999 ®aNI@lEHnaN AWIQ RalEIUIlaf al)QIOS alOWIAN AV)a lH08H6BUD H0EM)D :

(a)

210aValo@ V) la:080

(b) @106 V)2 ild08m0

() afla1@ V)2 il08m0
2018 2020
aVIWMEMB U
ailel @Raal ailel @Raal

A 60 4 80 6

B 70 6 90 8

C 55 10 65 12

D 40 8 55 6

SAY-732

13

P.T.O.



36. (a) Define:
(1)  Test Statistic
(i)) Type I error

(i1i1)) Type II error

(b) Let x;, x,, x; be a random sample drawn from a population with mean p and

X1 +2x2 — X3 a X1 +2XQ +3X3

standard deviation ©. t, = nd t, = are two unbiased

estimates of . Which estimate is more efficient ? 3+3)

SAY-732 14



36. (a) mIBQailand :
(i)  aIBlouerm aqLIoa 20
(i) ©®wo I allvody

(i) ®o Il afllvowy

(b) 20w p, quomeawdaw Wlollcward ¢ R B0) MVAHIWIGE AlaINSs)oI

o X +2%x,—X X +2x, +3x
aqLOMAB0ETY X, X,, X5, 1, = %, t, = %o@mﬂm p afle

Q6N @RENIENIVAVAL  af)TYICAQHBM.  DAIVIE $HSIO@E HUAD@)BH

aAYleag ap@osm ? 3+3)
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