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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination
December, 2022

AST-01 : STATISTICAL TECHNIQUES

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note: Question No. 7 is compulsory. Attempt any
four questions from Questions No. 1 to 6. Use of
calculators are not allowed. You may want to use
some values given at the end.

1. (a) Before admission in Ph.D. Programme of
Statistics in IGNOU, the students have to
take Basic Skills Test in Fundamentals of
Statistics. In one such exam, 30 students
appeared in the test. Their scores are
recorded below, out of a total maximum of
30 points :

15, 12, 15, 22, 28, 30, 19, 25, 24, 28, 10, 15,
16, 20, 26, 22, 18, 20, 27, 14, 12, 19, 21, 18,
19, 30, 13, 10, 21, 24.
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(i) What class interval size would you

decide and why ?

(i1)) Construct a frequency distribution for
the above data with suitable class

interval and number of classes.

(111) Also construct ‘less than’ and ‘more

than’ cumulative frequency distribution. 4

(b) With 10 observations, each on two variables
X and Y, the following data were observed :
X =12,04=3,Y =15 0y=4and r =05
However, on subsequent verification, it was
found that one value of X (=15) and one
value of Y (= 13) were wrongly taken as 16
and 18, respectively. Find the correct value

of correlation coefficient. 6

2. (a) The mean annual salary of all employees in

a company is ¥ 25,000. The mean salary of
male and female employees is ¥ 27,000 and
T 17,000, respectively. Find the percentage
of males and females employed by the

company. 3
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(b) For the given data in the following table :

X: 5 4 3 2 1
Y: 9 8 10 11 12
Find :

i)
(ii)

Both regression coefficients,

Correlation coefficient,

(iii) Equation of regression line of Y on X, and

(iv) Estimate Y for X = 4-5.

The following data represent the number of

days absent per year in a population of five

employees of a small company :

i)

(ii)

(iii)

25, 20, 30, 15, 10

How many samples of size 2 are

possible without replacement ? Write

them.

Construct the sampling distribution of

the sample mean.

Compute mean and standard error of

the sampling distribution of the sample

mean.

(b) A new computer software package was

developed to reduce the project completion

time. To evaluate the benefit of the new

software package, the following data were

collected :
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Time for Current Time for New
Software (in hours) | Software (in hours)
300 274
280 220
344 308
385 336
372 198
360 300
288 315
321 258
376 318
290 310
301 332
283 263

It is assumed that the project completion
times of both software are normally
distributed with equal variances. Test
whether the average project completion
times of both software differ significantly at
5% level of significance.

[You may like to use the following values :
tag 0-05 = 2:074, tg0 .05 = 2:086,

ta2, 0-025 = 17171



4. (a) The branch manager of a bank wanted to
study the waiting times of customers for
issuing the demand draft during the peak
hours (11:00 am to 1:30 pm). Random
samples of 4 customers were selected for
10 days and time (in minutes) was
measured, when each customer earned in
the queue, when she began to be served. The

results are given below :

Sample Time
No. Xy Xy X3 Xy
1 18 16 16 15
2 18 16 20 18
3 15 18 19 12
4 18 18 20 15
5 16 16 18 16
6 20 15 16 16
7 20 25 19 20
8 16 16 17 16
9 18 18 18 17
10 15 16 17 18

Construct suitable control charts for
variability as well as average time, and draw

the conclusions about the process. 7
[You may use the following constants :

Ay = 0729, D3 = 0, D = 2:282]
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(b)

(b)

AST-01

The temperature of the coffee sold at
16 coffee shops was measured. If the sample
mean and standard deviation of the
temperature are respectively 162°F and
10°F, construct a 95% confidence interval for
the population mean temperature of coffee
sold. Assume that temperatures are
approximately normally distributed.

There are 300 misprints randomly
distributed throughout a book of 500 pages.
Find the probability that a given page
contains :

(i) exactly 2 misprints.

(i1) 2 or more misprints.

A research team of a firm has randomly
collected data related to the income and age
of 726 employees who have quit their jobs

and recorded in the following table :

Age Income Category
Group I II 111
Young 50 69 89
Middle Aged 67 78 102
Old 78 70 103

Determine whether income depends on age
group of employees at 5% level of
significance.

[You may use : xi 005 =49, xg 005 = 1811
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6. (a) In order to test whether there is any
significant difference in the average number
of units produced per week by each of three
production methods, the following data were

collected :
Method I | Method II | Method III

18 19 17
16 18 18
17 19 19
18 17 19
17 16

Use a = 0:05 to test the difference among

the units produced by the three methods. 7

[YOU may use, F2’ 11, 0-05 = 398, Fz’ 9, 0-05 = 424]

(b) The data of heights (in cm) of 8 students
from each of five different classes are given

as follows :
Student | Class 1| Class 2| Class 3 | Class 4 | Class 5
1 146 161 167 178 180
2 153 185 163 164 175
3 173 164 167 168 173
4 162 170 172 160 161
5 165 176 158 149 155
6 165 152 159 160 160
7 167 173 148 154 150
8 156 169 180 163 153

How many first stage samples of size 2 and
second stage samples of size 6 can be
selected ? Select one sample. 3
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7. Which of the following statements are True and

which are False ? Justify your answers. 5x2=10

(a) If arithmetic mean of the numbers 3-2,
5-8, 79 and 4'5 with their corresponding
frequencies Y, (Y + 2), (Y — 3) and (Y + 6)
respectively, is 4-876, then the value of Y is 5.

(b) If the sum of the product of deviations of X
and Y values from their respective means is
zero, then the coefficient of correlation

between X and Y will be negative.

(¢) Given that A, B and C are three mutually

exclusive and exhaustive events and

1 1 1
§P(C) =3 P(A) = P(B), then P(B) = re

(d) Rejecting the null hypothesis when it is not

true is called type-I error.

(e) If variance of X is 3 and Y = 5X — 3, then

variance of Y is 5.

AST-01 8



TU.TH.21.-01

TATAR SUTIY hTAHA
(. &r.d1.)
LEICREER |

feawn, 2022

U.0H.A.-01 ; GIETh T qehh

g : 2 g2 SfEIHTT 3% - 50
(T &7 : 70%)
FZ: Fo7 4 7 H[AGH § 1 357G 1 36 7 3 4 a
ol @& I GT | Hogpeiet H JIIT HH Bl SFHIT
T 8 1 379 377 § 17U 1T P Tl BT AT F Ghd

g1

1. (%) T & AifeTshl & 9 wa. g SRIHT § Jas o
¥ yga T & wifessht & ga-fagel &
TR hiere o1 wlveqr oft St & | U wdien
H, 30 fommeff 98 | Afha" Fa1 30 wiged H
15, 12, 15, 22, 28, 30, 19, 25, 24, 28, 10, 15,
16, 20, 26, 22, 18, 20, 27, 14, 12, 19, 21, 18,
19, 30, 13, 10, 21, 24.
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(@)

AST-01

() AM w1 9 a0 AW Fuifa s
S = 2

(i) ITYH I FAUd AR I H TEA H
Y W feu MU Iffmel & fw SReEwan
T ST |

(Gii) T w9 M Y el TRl IRIRAT e
ot §9T18T |

T I X MY W 10 J&on = @, efafad

aﬁ@ﬁf&ﬂﬁmﬂq

X =12,04=3,Y =15,0,=43AR r=05

AT 1G o A= | Ig 9131 T foh X (= 15)
H TH AH AR Y (= 13) & Th AF Tadt o
U 16 3R 18 foTw 7w & | TEweEYy TUN
HE HH T HINT |

Teh A1 o Gt HEATNT 1 A1 dTfieh Jaq
T 25,000 8 | &9 IR AT HH=IET T AT
I HEM: T 27,000 W T 17,000 B | FHEAT
§ e gew SR HAfgensti w1 whivd
iy |
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(@) = aneft 7 fou U stiewet & faq .

X: 5 | 4 | 3| 2 |1
Y: 9 | 8 | 10 | 11 | 12

T I

(i) G THERE O

(i) HEHSY T

(iii) X 9 Y shl THISHO TET T FHiRT, 37T

(iv) X =457% T Y &1 Tmehed | 7

3. (%) Fafafga et ure wd=fE arelt s S

Hrofl § wHaTiEn & yfd o stqufeda wH %

fei 6 T =t fefya o g
25, 20, 30, 15, 10

(i) TomT ufeeemus & M 2 & fohaw Ufdest
Wd ¢ ? 35 fafeg |

(i) fesl ATed 1 Sid=ed Fed S8 |

(i) Sfdeel AE o Wfde=E §ed &1 WEd IR
A e gitepfera Hife | 5

(@) RIS I G0 i b THT Bl HF HH o [T
Teh AT HFIL HFE Yohsl dAR fobam T |
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U AR Tohsl & TN T oA D h
o f=fefga s1fes whia foru o

HIS[ET AR o fAT | 7T wiweemr % forg
u (Tt H) o (93l o)
300 274
280 220
344 308
385 336
372 198
360 300
288 315
321 258
376 318
290 310
301 332
283 263

I8 g o= o fob gt afdedmR 1 aiEsHT
%I U T T THI SR TE ITEAT THTH4:
dfea B | Sita hifSTe T @@ 59% andehdr-Tal ™
T Hirea 1 GRESHT Sl I I H1 3fted
T Hidfes &9 @ i B

[3m9 fFr=farfaa 9 <1 =T S Gehd B

t99, 0-05 = 2074, tag_0.05 = 2086,

tos, 0-025 = 1-717]
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4. (%) TH 9% H TG JEgH GG ATH =eq

AST-01

el (IE: 11:00 S § U 1:30 § qH) *
S IuRETAT 1 feute g IRt i & fore
TefteTT-ehTet ST 1L HEAT =TEdT & | 10 Tt
% foTu 4 Iuvimreti o argfess ufaest 97 @
3R Uitk H TaT € B9 T UEA YAk ITHH]
& o ol T (foeel °) o1 uman T | 3Eek

et . Rk

X3 Xy X3 Xy
1 18 16 16 15
2 18 16 20 18
3 15 18 19 12
4 18 18 20 15
5 16 16 18 16
6 20 15 16 16
7 20 25 19 20
8 16 16 17 16
9 18 18 18 17
10 15 16 17 18

T B geaE AR IHGd FHI & oI IUIH
o 9 sAEe iR ufskam & AR o sy
FrepTierT. | 7
[319 Frfafaa 1=l o1 9= o Tohd @ ¢

Ay =0729,D5=0,D, = 2282]
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(@) 16 HH GHHI W o< TH el HH Bl
AUEE JOT T | A IEE ST gidest e
3R T T AT 162°F 3 10°F 7, a9
Sl T8 I & THSE ALY qUH & [T 95%
Torgamerar sr=aue sAsT | W i T ame
AT JHHIG: Sied & | 3

5. (%) 500 Ysai HI Th Geash H AgosAT dfed 300
TAd BUTSAT 3 | gHehl WTRrekaT w1 <hifsw fob
fopeft fou 1w gee |
(i) Y QY TAd B9 B |
(i) 237 M TTeTd B B | 3

(@) Th B & MY A 4 AR B b 726
FHHATET H1 T R Y § Fafad Agosh
9 ¥ 3ihg THBA fhy 3t 3= frefefaa

grefl 1 fepie foma
-0
i
M I II III
Ian 50 69 89
e 99k 67 78 102
| 78 70 103

5% WYhal-ER W [y $ifse fs
FHeThE i gt FAE W enaRa g A A | 7
[31q Xio-05=9'49 =7-81 I YA
T Hhd & |
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6. (%) i 3cureq fafern gro wfa @ g fafa @

IcqTied SehTgl <hl TEd G § Hdeh 3= 3
I & TR W B & fou FmfeiRaa Atee
T fohg g

fafar 1 fafer 11 fafer 11

18 19 17

16 18 18

17 19 19

18 17 19

17 16
o1 Tl g Scunfed sehrsal & o9 sfat i
T S & TAT o = 0-05 ST T HIfST | 7
[3:|Tq F2, 11, 0-05 = 398, Fz, 9, 0-05 = 4-:24 <l
TN R Hehd B |

(@) ur= fua o & 8 — 8 fommfeRi & &g (Tt #)

% 3ffere = few mu § .

foeneff| sni1 |ant2 | i3 | a4 | o5

146 | 161 | 167 | 178 | 180
153 | 185 | 163 | 164 | 175
173 | 164 | 167 | 168 | 173
162 | 170 | 172 | 160 | 161
165 | 176 | 158 | 149 | 155
165 | 152 | 159 | 160 | 160
167 | 173 | 148 | 154 | 150
156 | 169 | 180 | 163 | 153

® || |on |k |w o |~

MY 2 hH JIH AT TR Y 6 hHl fod
JTEET o fohad Wfieel I ST Thd B ? Th
gfcest gHT | 3
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7. T=faRea o @ ®=99 w9 g7 § 3R FNAF
I & ? 3 IA I gfse HIfT | 5%2=10

(%) afe G 3-2, 58, 7-9 3R 4-5 T TUIAL WL
ITeh! TA SRERAT AT Y, (Y + 2), (Y — 8) 31
(Y+6) o |1 48768, A Y HIAH 5 8 |

(@) afg X 3 Y AFT 1 b IUH-319H TTe &
foae & TUHRA W AMHA I 7, 99 X 3R
Y o o9 Hggey UM FROMcH® B |

(1) feam e g T A, B 3R C o TR 19asi 3R
ﬁ‘&ﬁﬂwﬁ%aﬁIéP(C) - %P(A) - PB) 3,
HHP(B)=%T§THI

(9) Th I INHeTHT Bl SHHR HAT 96 I8 I

&l 7, TEY-1 e FHeard 7 |

(T) AGX FIRT 33 AN Y = 5X — 3, AH Y &l
T 52 |
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