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/General Instructions to Candidates : \

3503801039688 ) 12@)MIBCFU060BI3 :

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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Answer any 10 questions from 1 to 12. Each carries 3 scores.

1. Find out Spearman’s rank correlation coefficient between X and Y.

X 70

64

58

84

91

y 63

75

60

92

85

(a) qualitative
(c) continuous

(1) Write the properties of distribution function.

4. (1) Mean of a random variable X is 36. Then E(X —5) =

(a) 24

(c) 31

(i) The distribution function of a continuous r.v. X is given by

F(x)=

if x<0
if 0<x<1
if x>1

Find the p.d.f. of X.

The number of Petals in a flower is an example of

5. Write any six properties of normal curve.

S-2232

(10 x 3 = 30)

Let x =4, y =6.1, Xxy =209, Xx= = 156, n = 6. Find the regression equation of Y on X.

random variable.

(1)
2)

(1)

2)



1 2)®@3 12 a190 ¢21033ma1@3 aBo@®sIEne 10 ag) RO M DONODALY®)d>.

3 cmpod aflow. (10 x 3=30)

L. X, Y gnal oomilenss milodacadan 006, ¢0G16RIau08 @3:06MmM)d:.

X 70 64 58 84 91

y 63 75 60 92 85

2. X =4,y =61, Ixy = 209, x> = 156, n = 6, ANWaud NBHInHM 30a0" Y on X

BTN .

3. (1) 80) ajeyomiee! HOSBBOS afldfc aR®) @O 00MWo caIdl@nilglm’

HBIAOOEMAEM.

()  @pdglegglal (b) avlavlg’

(¢)  @emalmyqy’ (d) cmodamd (1)
(i)  awlavSlaniyend aneBaued ¢al9q]dSlaV ag) 9@ )

4. (1) Xagam ooadawo csmczﬂq»mﬂgie)c@ ailad 36 @ryo@d E(X —5) =
(a) 24 (b) 36
(c) 31 (d 30 1)

(i) 830} GeMBAimyqY 00mBwoecnIdMIgI® X 6af WlaVSIeNIaHd anes3au3

@avldleaan.

0 , x<0
F(x)=1 x* , 0<x<]1
1 x>1

2

X oag p.d.f. &06m)d. 2)

5. emodans H3allend ago@®lene 6 ¢nloa]dslaV ag)$)@)d.

S-2232 3 P.T.O.



6. If Zis following :

(i)

(it)

(it)

(it)

(it)

S-2232

Standard Normal Distribution, find P(-2 <Z <3).
Refer Table given. 2)

Probability density function of a normal random variable X is given by

l 7l(x—25)2
f(x) = e 2 25
) 5421
-0 <x <

then mean and variance are
(a) Mean 25, Variance 25 (b) Mean 5, Variance 25
(¢) Mean 25, Variance 5 (d) Mean 5, Variance 5 (1)

An estimator t; 1s more efficient than t,, if the variance of t, variance of t,.

(@ < (b) >
() = d = )
What are the desirable properties of a good estimator ? (2)

‘t’ 1s a consistent estimator of a parameter 0, if as n — o

() E®)=6,V(®)=0 (b) E@t)—6,V(1®)=0

(c) E®)=0,V()=6 (d) E({t)—>6,V(t)—>0 (1)
X, X,, X; are the values of a random sample taken from a normal population
with mean p and standard deviation ‘c’. Check the unbiasedness of the statistics

_ o XX,
T =X+ X, =Xy Ty = S22 @)

In ANOVA, the test statistic used is

(a) t (b) F

) ¥° (d) Normal 1)

Write the important assumptions of ANOVA. 2)
4



6. ()

(i1)
7. @)
(i1)
8. (i)
(i1)
9. @

(it)
S-2232

Z a)aM al®o QROMEAAAW’ MIBAGE AWIAVSIcMNINH3 aldellanam). af)anoad

P(-2 <Z < 3) #06m)d @arialen)am eSendlud GMose)d:. 2)

¢MIBA@ AlaVESIeNINauB aloellenam X af)an aloelend cadsmimilelg)
oWmaIg] anesBau a8 @aTdlenan.

1 (x-25)7
675 25

fx) =

1
5V
—0<x <o
s0@N6 a8 AlM)o, cAUBMBAV} @I6Y GATBIBNINGIT aB@6MN ?
(a) ollad 25, caudladav 25 (b) dldd S5, cudladav25
(c) ollad 25, caudladav’s (d) dladS5, scudladav’s (1)

t; af)aM estimator, t, af)am estimator cMENIRBDIS)® @B af)alilat §03 @R BHAN® t;

&3 Al IMo t, HAF ATIVOMETDENIUD @10 3)EGMNIIPIE).

(@) < b)) >

© = d = (1)
630) Mg estimator M @R EGH0NIAOW VIFMANCUOAHIBUB ABEODEJOREM ? 2)

‘t’ 830} a10021gdleaad 6 »eMaIgRAR af)VGICAgAd @RYMEMEATIE3, N —> © GIOY
B326MIMAUI@E aB@IETN B4 A0 al0elesMe®

(@ E@®)=6,V(H=0 (b) E({t) —>06,V(t)=0

(c) E(@)=0,V(t)=6 (d E{t—>06,Vt)—>0 1)
X}, Xy, X5 gnat dllad p, guoadeawdaw’ aslallcwaum ‘6° arelesam emodadd
aldlenieuadl@d aflamie ag)SEm 003l sample @Ry

T =X+ X - X5

_ X1+ Xy

T,= EDQU @RENFIUDAVA @I TEEIMI af)IM alBlCUoUSIE)d>. 2)

@emoIl@d (ANOVA) 9a1couilan)an asqu auoglales a@@osm’

(a) t (b) F
(c) x* (d) Normal (1)
@pemoaiioel (ANOVA) @Iwomea]s @omMadmeindd ago@efoo 2)

5 P.T.O.



10. Complete the following ANOVA table conducted for comparing the effects of three

drugs. Write your inference.

Source SS | df | MSS | F | Fys

Between 40 | 2 — —

Within (Error) - - 6 3.89

Total - 14

11. (1) The sale of umbrellas is associated with component of time series.
(a) Secular trend (b) Cyclical variation
(¢) Seasonal variation (d) Irregular variation 1)
(i) Explain Business Cycle. 2)

12. (1) The most suitable average for index number is
(a) GM (b AM
(c) HM (d) Median 1)

(i) The prices of commodities in year 2015 and 2018 are given below. Calculate the

simple aggregative index number.

Commodity A B C D E

Price in 2014 35 105 10 61 230

Price in 2017 51 122 18 60 | 475 2)

Answer any S questions from 13 to 18. Each carries 4 scores. (5 x4=20)

13. In a regression analysis, the following regression equations were obtained 2x —y + 1 =0
and 3x -2y +7=0.

(a) Identify the two regression equations.
(b) Find the values of X and Y .

(c) Whatis the value of y whenx=27? 12+ 1%+ 1)

S-2232 6



10.

11.

12.

13.

@069 @MIEle9IM ANOVA an@laflead. aam @y’ $819S aupdlme @oomae
021Q)dh. WBZOS @MIAIMo af)$IEND:.

Source SS | df | MSS | F | Fj s
Between 40 | 2 — -
Within (Error) - - 6 3.89
Total - 14

(i)  BsOes allada]m aaSse AIBIAVINN aB® *RISH0NAW NITWe|SIEEHaM).

(@) eaVEMEIB eHSaBW (b) @V BHEI COUBIEWauT
(c) aSlavemn@3 caIGlEau (3 (d) weoneId cIClCanad (1)
(i) nilcdmqy 0o aVesud allvodld:clad. 2)
(i)  enaBang; MMICIN @RMEWILRIAIW GdOING] ARF@IEM
(a) GM (b)y AM
(c) HM (d) Median 1)
(i) afler @oarvoseges 2015 ceiwp 2018 ceiwp allelsdd @avldlenan.
Tloanilud @o W englar ehadang, MA@ &06m)d:.
Commodity A B C D E
Price in 2014 | 35 | 105 | 10 61 | 230
Price in 2017 | 51 | 122 | 18 60 | 475 (2)
13 2)®@3 18 2160 ¢a103BSE08 aBO®BE1Lo S af)ANOTM DONODANL®)D>.
4 capod afl@o. (Sx4=20)
830 NWNeHB alIOMDTNG3 IO IO AWM NEBaH BV EIEl)).
2x-y+1=0,3x -2y +7=0.
(@) @M AlWaHad NEHaHMWAVIEGMW)o @@l 2GlW)d:.
() X, Y eaimes allel #:06m)d.
() xeadafler 2’ @Ry WeSs allel agam ? 1%+ 1% +1)

S-2232 7 P.T.O.



d

14. (1) o (") = .
(a) 88 (b) 7x°
x® 7x®
(c) 3 (d) 5 (1)
(i) Evaluate the definite integral given below :
2
j(4x3 +3x2 4+ 2x + 1) dx 3)
0
15. (1) Name the distribution whose mean and variance are same.
(a) Normal Distribution (b) Binomial Distribution
(¢) Poisson Distribution (d) None of these 1)
(1) The mean of a Binomial distribution is 8 and variance is 4.
(a) Write the probability mass function.
(b) Evaluate P(X =2). 3)
16. (1) Match the following :
(a) Normal Distribution 1) Positively skewed
(b)  F distribution (1)  Symmetric about zero
(c) Chisquare distribution  (iii)  Reciprocal of the r.v., also follows
the same distribution
(d)  Student’s t distribution (iv)  Symmetric about mean 2)
(i) Select samples of size two from the population 5, 7, 8, 9 without replacement.
(a) Find the sample means.
(b) Obtain mean of sample means. 2)

S-2232



14. ()
(i1)
15. ()
(i1)
16. ()
(i1)

S-2232

& «H=__
(a) 8x8 (b) 7x°
X 7x°

(c) o (d) e )
@069 &HS)EBIBIENIN HAWandilg enadavwelload aller ::0em)e; |
2
j(4x3 +3x2 4+ 2x + 1) dx 3)
0
2o, GBIV BEo afler A1) AWlAVSIMNINHOH AT CGald alOW)d.
(a) emMOBAM3 AWIV(SINIeHA3
(b) eemicMInl®d AlTVSIeNI w3
(€) GaIo®leaLIed AlaVSlenIyeHd
(d) eeomommme) (1)
630} ©6snIcMIAWE3 AWlAV(SIeNIYa6ad Al 8 Do, UGNV 4 Do @RYGYAN)
(@)  ceioanienilellgl 20qY a0os3au (B af)$)®)d:.
(b) P(X=2) 506m)d. 3)
Gal®)oalS] Gal@Bed: :

(a) cmIda@d awlavSleniyerad (i) catomdiglaflel avayan’

(b) F aflavlenty)euad (i) 0 o3 avezl@o.

(c) 98 VOOSHIWAD (i) QIYTB(EBN0 BRCD

alausleniyesad aflmesmarseldem’
(d) avgrwadau’t (iv) dlad@d avelo. ()
alausleniyesad

moglaunoaflence® 5, 7, 8, 9 ol alleiogss 630) Waeyllod alanye alellajo
2 @Ry LIMB)BHUB af)S)HE .

(@)  avomilg)d:8)6S AWMU B3:06M):.
(b) avomilud dlm)e:816S Alad B:606ME BT )
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17. Explain the terms :

(@)
(b)
(©)
(d)

Type I error
Type II error
Power of the test

Critical region 4)

18. The following table gives the income of a company from the year 2002 to 2010.

Calculate the trend value by 4 year moving average method. 4)

Year 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Income 120 129 130 122 122 130 141 127 138

Answer any 2 questions from 19 to 21. Each carries S scores. (2 x5=10)
19. (1) The value of the coefficient of correlation is lying between and
(a) Oand]1
(b) -landO
(c) -land+1
(d 1tow (1)
(1) Imports (X) and Exports (Y) of Raw cotton in million tons of a certain state in

S-2232

different years are given below. Calculate correlation coefficient between X and
Y.

Import (X) | Export (Y)
22 33
37 35
28 37
31 42
34 45
35 40
40 32
25 50 4)

10



17.  aflvodle:@leens: :
(a) Type Lerror
(b) Type Il error
(c) Power of the test
(d) Critical region 4)

18. &0 scudlajes 2002 aymmd 2010 a1e00wss ale)@dMe @ATIGlEaN). MIel)

AUBan MQlow) V00 ANlEIBUB )eNE)allSlen)d:. ()

Q1@aHo 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
AUAMe | 120 129 130 122 122 130 141 127 138

19 2)®@3 21 2190 ¢a103BSE08 aBO®B L1} 2 af)ANOTNM DONODAGL®)D>.
5§ capod ail@o. 2x5=10)

19. (1) eaodleelauad vmpmosooilead allel Mo, Mo ENSWBNIEM.
(a) Oand]1
(b) -landO
(c) -land+1
(d 1toowo (1)

(i) 80) MVeMEIMEDIOL! aletI®eS osMAd (X) ES®p, HQAG] (Y)

WPSWlo  DEMENDHB @Y  OATGIENAN).  GHIGIGRIHA  1)eIMIBHo

B3N8 IS B9 .
D02 | HOQIAG]
(X) (Y)

22 33
37 35
28 37
31 42
34 45
35 40
40 32
25 50 “)

S-2232 11 P.T.O.



20. (1) Name of the control chart for attributes is

(@ X chart
(b) np chart
(c) Rchart

(d) o chart

(1)

(i) The sample range of ten samples of size five each are as follows. Calculate the

values of central line and control limits for the mean chart. Comment on the state

of control. (A, =0.577)

Sample Number | 1 2 3 4 5 6 7 8 9 | 10
Mean 40 | 47 | 35 | 42 | 43 | 35| 49 | 44 | 41 | 45
Range 3 4 3 5 5 2 6 4 2 4

21. Find Laspeyre’s, Paasche’s and Fisher’s price index number for the following data :

Base Year Current Year
Commodity
Price | Quantity | Price | Quantity
A 3 40 5 75
B 5 15 6 40
C 2 16 2 22
D 5 22 12 50
S-2232 12

4)

S))



20. () @rElnSTIom al@lcuooul@nan demeSoud 210851008 Gale®’
(@ X chart
(b) np chart
(c) Rchart
(d) o chart (1)

(i) 1o AVOMAg)BBOS TLIMIUB cOf @RE) AIE)IN EAWQ ATIGIEAM).
OIVLBEM3 66 LMW, MHMBESIUD £lallg)da)esw)oe Alad 2108516003 afleldud

0N AVIMUB AWIQO AEMBESIEILINEENO ag)IN alBlEUOUI S )H>.

(A, =0.577)

Sample Number | 1 2 3 4 5 6 7 8 9 | 10

Mean 40 | 47 | 35 | 42 | 43 | 35|49 | 44 | 41 | 45

Range 34|35 5|2|6|4]2]4]| @

21, @06% 630S)o3iElH9)aM AWogowil@d aflam)e

LOAVHAICRYTV , aldeQY; ablGau¥aU oMl B, MMUNBBIOS afleidud

3061
Base Year Current Year
Commodity
Price | Quantity | Price | Quantity
A 3 40 5 75
B 5 15 6 40
C 2 16 2 22
D 5 22 12 50 5

S-2232 13 P.T.O.
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0.0

0.00
0.0000

Standard Normal Table

0.0
0.0040

0.0
0.0080

0.1

0.0398

0.0438

0.0478

0.0517

0.0557

0.0596

0.0636

0.0675

0.0714

0.2

0.0793

0.0832

0.0871

0.0910

0.0948

0.0987

0.1026

0.1064

0.1103

0.3

0.1179

0.1217

0.1255

0.1293

0.1331

0.1368

0.1406

0.1443

0.1480

0.4

0.1554

0.1591

0.1628

0.1664

0.1700

0.1736

0.1772

0.1808

0.1844

0.5

0.1915

0.1950

0.1985

0.2019

0.2054

0.2088

0.2123

0.2157

0.2190

0.6

0.2257

0.22591

0.2324

0.2357

0.2389

0.2422

0.2454

0.2486

0.2517

0.7

0.2580

0.2611

0.2642

0.2673

0.2704

0.2734

0.2764

0.2794

0.2823

0.8

0.2881

0.2910

0.2939

0.2967

0.2995

0.3023

0.3051

0.3078

0.3106

0.9

0.3159

0.3186

0.3212

0.3238

0.3264

0.3289

0.3315

0.3340

0.3365

1.0

0.3413

0.3438

0.3461

0.3485

0.3508

0.3531

0.3554

0.3577

0.3599

1.1

0.3643

0.3665

0.3686

0.3708

0.3729

0.3749

0.3770

0.3750

0.3810

1.2

0.3849

0.3869

0.3888

0.3907

0.3925

0.3944

0.3962

0.3980

0.3997

1.3

0.4032

0.4049

0.4066

0.4082

0.4099

0.4115

0.4131

0.4147

0.4162

1.4

0.4192

0.4207

0.4222

0.4236

0.4251

0.4265

0.4279

0.4292

0.4306

15

0.4332

0.4345

0.4357

0.4370

0.4382

0.4354

0.4406

0.4418

0.4429

1.6

0.4452

0.4463

0.4474

0.4484

0.4495

0.4505

0.4515

0.4525

0.4535

1.7

0.4554

0.4564

0.4573

0.4582

0.4551

0.4599

0.4608

0.4616

0.4625

1.8

0.4641

0.4649

0.4656

0.4664

0.4671

0.4678

0.4686

0.4693

0.4699

1.9

0.4713

0.4719

0.4726

0.4732

0.4738

0.4744

0.4750

0.4756

0.4761

2.0

0.4772

0.4778

0.4783

0.4788

0.4793

0.4798

0.4803

0.4808

0.4812

2.1

0.4821

0.4826

0.4830

0.4834

0.4838

0.4842

0.4846

0.4850

0.4854

2.2

0.4861

0.4864

0.4868

0.4871

0.4875

0.4878

0.4881

0.4884

0.4887

2.3

0.4893

0.4896

0.4898

0.4901

0.4904

0.4906

0.4909

0.4911

0.4913

2.4

0.4918

0.4920

0.4922

0.4925

0.4927

0.4929

0.4931

0.4932

0.4934

2.5

0.4938

0.4940

0.4941

0.4943

0.4945

0.4946

0.4948

0.4949

0.4951

2.6

0.4953

0.4955

0.4956

0.4957

0.4959

0.4960

0.4961

0.4962

0.4963

2.7

0.4965

0.4966

0.4967

0.4968

0.4969

0.4970

0.4971

0.4972

0.4573

2.8

0.4574

0.4975

0.4976

0.4977

0.4977

0.4978

0.4979

0.4979

0.4980

2.9

0.4981

0.4982

0.4982

0.4983

0.4984

0.4984

0.4985

0.4985

0.4986

3.0

0.4987

0.4987

0.4987

0.4988

0.4988

0.4989

0.4989

0.4989

0.4990

3.1

0.4990

0.4991

0.4991

0.4991

0.4892

0.4592

0.4992

0.4992

0.4993

3.2

0.4993

0.4993

0.4994

0.4994

0.4994

0.4594

0.4994

0.4995

0.4995

3.3

0.4995

0.4995

0.4995

0.4996

0.4996

0.4996

0.4996

0.4996

0.4996

34

0.4997

0.4997

0.4997

0.4997

0.4997

0.4997

0.4997

0.4997

0.4997

3.5

0.4998

0.4998

0.4998

0.4998

0.4998

0.4998

0.4998

0.4998

0.4998

3.6

0.4998

0.4998

0.49599

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

3.7

0.4999

0.4993

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

3.8

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

3.9

0.5000

0.5000

0.5000

0.5000

0.5000

0.5000

0.5000

0.5000

0.5000

4.0

0.5000

0.5000

0.5000

0.5000

0.5000

0.5000

0.5000

0.5000

0.5000
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