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Give equations wherever necessary.
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1.

7020

The sales and payroll of a company is shown below. Draw a scatter diagram for the

data and comment on the correlation.

Sales ($ 100,000) Payroll ($100,000,000)
6 3
8 4
5 4
4.5 2
9.5 5 (Scores : 3)
A coin is tossed three times. Find the probability of getting
(a) exactly one head.
(b) atleast one head. (Scores : 2)
To which component of the time series the term recession is attached ?
(a) Secular trend (b) Cyclic variation
(¢) Seasonal variation (d) Irregular variation (Score: 1)

The mean of a random sample of size 20 from a normal population is N(u, 9) was

found to be 81.2. Find 90% confidence interval for population mean L. (Scores :

The statistical test used in ANOVA 1is

3)

(a) 2 test (b) t-test

(c) Z-test (d) F-test (Score : 1)
If the marginal revenue function is 9Y2 + 12Y — 10 = 0. Find the total revenue. (Scores : 3)
An estimator t; is more efficient than t,, if the variance of t, variance of t,.

(@) < (b) >

(c) = (d = (Score: 1)
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1. 80y snudles allejmweswle payroll-amdwle data @69 63:05)EG16e0)aM).

Scatter diagram ©al1c@ouila correlation-am &3)0la) ol

aflejm ($ 100,000) Payroll ($100,000,000)
6 3
8 4
5 4
4.5 2
9.5 5 (capodav’ : 3)

2. 80} coin @MAN (aI00IMDYe 0SS ©alPO@3, @IOY alOWIAMAIWAS  probability
BHeNBYalilSlon)d :
(@) By@y@00f 630) head

(b)  BoaTaleMo 30) head (capodav’ : 2)

3. Recession ag)am alBo Time series-003 a® component 200f snIMWweq Sl@leaan; ?

(a) Secular trend (b) Cyclic variation
(¢) Seasonal variation (d) TIrregular variation (eapod : 1)

4. 20 @GRo1EB IS 630) 003Wo MVIoallUd af)S)oBleeM® Mean L 9o variance 9-9o
@R BO) EMIBAGE Galda|icRleud@d alandem. Sample mean 81.2 @REEMEI@I

population mean-6a3 90% ¢3eM3adlaMAV EHABBOATI HeNE)a 1S1E6) .

(capodav : 3)
5. ANOVA @@ 9alcouilaman statistical test ag@oem ?
(a) x?test (b) t-test
(c) Z-test (d) F-test (eapod : 1)

6.  9Y? + 12Y — 10 = 0 ag)an® &0) marginal revenue function @rem. Total revenue

B6NR)aflS1B9) . (capodav : 3)

7.t af)am estimator t, af)aM estimator-6me9Ud efficient @RANM® caIBl@®BAV't,
UGB t, @IR)RNEMNIIUB @R)YEM.
@ < (b) >
(c) = (d = (capod : 1)
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10.

I1.

12.
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The marks of a set of students for a certain subject are approximately normally
distributed with mean 62 and standard deviation 3. Find P[X < 60]. (Scores : 3)

Which of the following statement is true ?

(a) For a Binomial distribution mean is always less than or equal to variance.
(b) Binomial distribution is always positively skewed.

(c) Mean and variance of a Poisson distribution are same.

(d) None of these (Score: 1)

Yield (in kgs) corresponding to 4 fertilizers applied to a crop are given below. Analyse
the given data and draw your conclusions. (Using ANOVA)

Treatments

F, | F, | F; | F,

209 237 132| 538
124 144| 102]| 6.1
10.1 9 51| 48

42 L5 (Scores : 4)

Choose the wrong statement :

(@) rx,y)=1(y,x)

(b) rlies between O and 1.

(¢) If XandY areindependent, then r =0.

(d) Scatter diagram is a graphical method of studying correlation. (Score: 1)

Calculate Fishers Index Number from the following data :

2014 2015
Price | Quantity | Price | Quantity
6 50 10 56
2 100 2 120
4 60 6 60
10 30 12 24
8 40 12 36 (Scores : 3)




10.

I1.

12.

7020

80} ?go allBPdn0leg)es 80) allau@olean) M0389)duwd Mean 62-9o Standard
deviation 3-9 @R B0} cMIBGAM AWlaVSININHMI@3 @RYem. P[X < 60] deney-
aflSlee)s:. (capodav : 3)

IO alOWAN AUV VBICV® ?

(a) oomicmoal®d alavElmigeuaad Mean @608 variance-¢m s Ud
61210)®061D.

(b) esmicmoal@d alavSleaniyleuad afeloealowio positively skewed @ryem:

(c) Poisson distribution-63 mean-9o variance-9o @}LJ§a06Mm:

(d) spaeoM2E) (eapod : 1)

830) allgeaiSiafled 4 eoIVAIgERUB DalcIUila]ca]ord SISl allgan®d @Iy
0>0s)odleeaM. Data  Analyse @a10Q" @om@0Mo  af)9) .  (ANOVA
DalCWIUTH9)M)

Treatments
F1 F2 F3 F4
209 237| 132| 58
124 144 102 6.1
10.1 9 51| 48
42 1.5

(capodav : 4)
HMYPOW (A ITHIAUM HDOOETTNS)HBNY) D>
(@) r(x,y) =1(y, x)
(b) 160 ;e angyeIMe BaIM) Hs@lenem.
() X-90 Y-90 independent @oy@o@3 r = 0 @ryem.

(d) Scatter diagram ¢3001¢RIcHOMENONa] aI0lEHIM DalcoUflamam).  (¢apod : 1)

®96)% al0@)aD data Daleouila] Fisher’s Index Number &6ng)allSlen)d :

2014 2015
Price | Quantity | Price | Quantity
6 50 10 56
2 100 2 120
4 60 6 60
10 30 12 24
8 40 12 36 (eapodav : 3)
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13.

14.

15.

16.

17.

18.

19.

7020

Data of sales from 2000 to 2005 is given below. Draw a straight line trend to the
following data by the method of semi averages.

Year 2000 2001 2002 2003 2004 2005

Sales (in Cr) 53 75 76 66 69 94 (Scores : 2)

If the line of regression Y on X is, Y =2X + 1 and of X on Y is 6X =Y — 3, then
correlation coefficient is

@ 0 (b) %

(c) % (d 1 (Score : 1)

The following is the probability distribution of the random variable X :
X 0 1 2 3 4 5 6 7 8
PX) k 2k 3k Sk 5k 4k 3k 2k k

(1) Find the value of k.
(i) Also find expectation of X. (Scores : 3)

Write down the relationship between t, F and %2 distributions. (Scores : 3)

Answer any one question from 17 and 18 :

Two lines of regressions are 4X —5Y +33 =0 and 20X - 9Y — 107 =0.

(a) Which one is the regression equation X on Y ?

(b) Find the estimated value of Y when X = 10. (Scores : 4)
OR

For 10 observations on price (x) and supply (y) the following data were obtained.
Tx = 130, Ty = 220, Xx? = 2288, Ty? = 5506, Xxy = 3467. Obtain the regression

equation x on y. (Scores : 4)
Match the following :

(a) Secular trend (i) Demand for woollen clothes

(b) Seasonal variation (i1))  Unforeseen and unpredictable factors

(¢) Cyclic variation (ii1)) Shows general tendency of data

(d) Irregular variation (iv) Has four defined periods (Scores : 2)
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13. 2000 m@mmd 2005 aeowmass afllejmes data @6y e@IS)EmIGlea)am). snal
Dalewousla) semi-average Al@I@3 trend line a1,

Year 2000 2001 2002 2003 2004 2005
Sales (in Cr) 53 75 76 66 69 94 (eapodav : 2)

14, owaeumd eoe1d Y on X, Y =2X + 189 XonY, 6X=Y - 3 @ @Goesns;ad

correlation coefficient @RY6.
1
(@ 0 (b) NG
1
(c) 5 (d 1 (capod : 1)

15, ©®20% 050s)emlaleam®  0oadwe caidlmilud X-0a3 probability distribution
@RYe
X 0 1 2 3 4 5 6 7 3

P(X) k 2k 3k 5k S5k 4k 3k 2k k
(i) k es allel @ene) allslen)d.

(i) E(X) 806m)d. (capodav : 3)

16. t@o F 9o % 9o ®212n8s nimo af)$)®)d:. (capodav : 3)

17, 18 ¢a103 68103 a@o@esle)o aom%‘{g@m1m'@mmo af) eI ¢
17. 4X-5Y+33=08020X-9Y - 107 = 0 9o 0ane al(au (1B 06103V @Ryerm.
(@) DUV aB@6N AW B DCHax B X on Y ?
(b) Xeodaller 10 @ydemioid Y @es alleioes estimate ag)am ? (capodav : 4)

GROEIN]O3
18, alleio)o (x) all@osmanaod (y) nirweals 10 snmemg)es data o6y 60,05 011 @l-
£MAaN) :
Tx =130, Ty = 220, Zx? = 2288, Ty? = 5506, Txy = 3467
OB ENCHIHAB X 0N Y hHeNBallSIee)ds. (capodav : 4)

19.  Gal®)palS] Gal@HN)d

(a) Secular trend (i)  Demand for woollen clothes

(b) Seasonal variation (i1))  Unforeseen and unpredictable factors

(¢) Cyclic variation (ii1)) Shows general tendency of data

(d) Irregular variation (iv) Has four defined periods (capodav : 2)
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20. Which of the following constants is used for the computation of control limits of mean
and range chart ?
(@) A (b) A,
(c) D, (d D, (Score: 1)
Answer any one question from 21 and 22 :
21. A researcher reports that the average salary of the school teachers in private sector is
T 4,200 per month. A sample of 30 teachers has a mean salary of ¥ 4,326. At o = 0.05,
test the claim that teachers earn more than I 4,200 per month. The standard deviation of
the population is I 523. (Scores : 4)
OR
22. From the following table showing the number of plants having certain character, test
the hypothesis that the flower colour is independent of flatness of leaves.
Flat leaves | Curled leaves | Total
White flowers 99 36 135
Red flowers 20 5 25
Total 119 41 160 (Scores : 4)
23 If X, X,, ... X, ~ N(O, 1). If these variables are independent, then what is the
distribution of X% + X; o + Xi ? (Score: 1)
24. The table given below reports the price of several food items for the years 1995 and

7020

2005. Construct an index for 2005 by using simple aggregate method.

Commodity 1995 2005

Bread 12 20

Egg 3 5

Milk 16 24

Apple 70 90

Coftee 90 130 (Scores : 2)



20.  ®20¢ a10@)aMaIi@3 mean and range chart A1OQIM)aIc@IUflB9HaM constant aB® ?
(@ A b A,
(c) D, (d D, (eapod : 1)
21, 22 ¢a1031B 88 afeo®eslel)o aoo%m”lm'@(omoo af) e} ®)d>.

21, 80)0lavda|0}es COaIEIHI0o TVIHI0} CAIRIVIORI APIUB @GRWaIRH0)S YOIV
vomigo 4,200 ©)a1@06m. 30 @RWIalRH01S Sample af)S)TMEa]o0d HIFIW VoEIVOG]
aUSo 4,320 @Y. BRWIIAIBH)OS VMG 4,200 ) IVITE ?H)S)HB3 @RYSHENAN
@AUB00001960 test Ha1Q . Population standard deviation 523 @)aioem. (o = 0.05)

GROEIB]3
22, alel (aIc®yd AVIEINIMBS aISIHSBIOS alSld: @Y OGHIS)OTITIHN)AN). al)HNBIOS
aloane LIRS ©)ala@0@] mimwale) ag)an hypothesis test 61a10))6.
Flat leaves | Curled leaves | Total
White flowers 99 36 135
Red flowers 20 5 25
Total 119 41 160 (capodav : 4)

23, If X, X,, ..., X, ~ N(O, 1) 9 0™ caiclomilg)sud independent-0o @yeemesl@d
X% +X§ o, +Xﬁ o distribution agg@oem? (eapod : 1)

24. 1995-ee10)0 2005-0L10)0 alLI®Oo EAHHUNIqNHNBIOS AlleIW)eS algld ®oeY
e20s)oildlean).  Simple Aggregate Method 9ale@ouila) Index Number
BB llSl o).

Commodity 1995 2005

Bread 12 20

Egg 3 5

Milk 16 24

Apple 70 90

Coffee 90 130 (capodav : 2)
7020 9 P.T.O.



6
25. fxn dx = = 4 C, then the value of n is

6
(@ 5 (b) 7
(c) 3 (d 4 (Score : 1)
26. Write any four properties of normal distribution. (Scores : 2)

27. The following data shows the values of sample mean and Range of 5 samples of size 5
each. Using the control limits for the mean and range chart of the data state whether the

process is under control or not.
Sample No.: 1 2 3 4 5
Average : 25 26 27 27 24

Range : 02 02 03 04 03 (Scores : 3)

28. Rejecting a true hypothesis when it is true is known as
(a) Size (b) Significance Level

(¢) Type I Error (d) Type II Error (Score: 1)

29. A sample from a binomial distribution has mean 6 and variance 3.6. Find P(X = 4).

(Scores : 3)

30. is used for attributes.
(a) X Chart (b) R Chart
(¢) np Chart (d) C-Chart (Score: 1)

7020 10
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26.

27.

28.

29.

30.
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6
(@ 5 by 7
(c) 3 (d 4 (eapod : 1)

6
fx“ dx = =4 C erosmsos n-608 alleiowam ?

Normal distribution-63 ago@eslene 4 properties ((IC@{HORHUB) af) 3@

(capodav : 2)

Size 5 @R 5 AVI0Al3)B83)0S Mean-9o Range-9o @6Y 6@,05)aNAGlLeM). Mean
and range chart-6ad control limit-&@)alca@ouflaf process control-@8 @wRyEEMO
@OLJEWI af)aN alOW)>.

Sample No.: 1 2 3 4 5

Average : 25 26 27 27 24

Range : 02 02 03 04 03 (capodav : 3)
U@l B3@) true hypothesis-om @loapdlamama@ilom af)am) al0QaM).

(a) Size (b) Significance Level

(c) Type I Error (d) Type I Error (capod : 1)

Binomial distribution-@3 afloams)om &0) sample-0a3 mean 6-9o variance 3.6 Qo

@e. P(X = 4) 3:6ne)allS1en)d». (capodav” : 3)
Attributes-ag3)2100 nINLOA|G1alcIUI LM @RYerN.

(a) X Chart (b) R Chart

(¢) np Chart (d) C-Chart (capod : 1)

11
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SH7 2007

Statistics — Scoring Key

Class X1) Subject : Statistics 702 O
Q No | Answer/Value point Scor | Total
e
1 Draw Scatter Diagram
o | o
LI
S o S 2
L © 1
2 .
e : E T T T T
5 8 7 8 o .
Sales
There is positive correlation
2. Sample Space = {HHH,HHT,HTH, THH,HTT, THT, TTH,TTT} 1
P{Exactly one head) = 3/8 2
Pl{at least one head)=7/8 1
3. Cyclic variation 1 1
4. Confidence Interval = ( X - (SD/YN ) X tusp, X + (SD/VA } xtuys ) 1
- =(81.2- (3/V20)x1.73,81.2 + (3/v¥20)x1.73)
=(81.2-({3/4.47)x1.73, 81.2+{3/4.47)x 1.73) 1%
=(81.2 - .6711x1.73,81.2 + .6711 x1,73} 3
=(81.2-1.16,81.2 + 1.16)
=(80.04, 82.36) 1/2
5. F- test 1 1
6. Total revenue = [ MR dy 1
= [(9Y? + 12Y - 10)dy
3 Z
=2+ aovec 13
=3Y + 6Y2-10Y + C 1
7. Lessthan £ ) 1 1
8. Plx< 601 = |¢=[2~:5°;"2 1=P[Z<-0.67] 2 |3
= 5..2486= 2514 1
9, Mean and variance of a Poisson Distribution are same. 1 1
10. | TotalSS =20.9° +23.7°+...15° - CF 1
CF =1428.14
Total 85 =532. 56
4762 an1? 28.52 18.27
Trs5s =ttt -CF "
= 16554 -1428.14
=231.33 a
Error5S =532.56-231.33 1
=301.23




Source SumofSquares DF Ms Calculated F Table
Treatment 231.33 3 77.11 2.56 371 1
Error 301.23 10 30,22
Total 532.56 i3
11. r lies between 0 and 1 1
12.
Fisher's Ideal Index number Py, = Lpigoimay X 100
Epogn Zrom 1
=[O 1%80 x 100 '
T 41350 1344
1
=139.79
13. Draw trend line
8 -
Fi s ° P 5
& e
" / b
8 -
? T T T F L]
2000 20 2002 2003 2004 2005
Year
14. 1 1
V3
15, 3Pk ) = K+ 2Kk+3k+5k+5k+dk+3k+2k+k 1.5
=26k
26k=1
K=1/26 2.5
= O 4 13 + 2% + 3x + A 45kt 4B + Tx= 4+ By
E(X)=E{x)=3kPk)= Oxo + lxzﬁ 2%+ 3xo + dx +5x26 +6:rt26 + T+ Bx—
=3.96
16. t= Y%, where Xis N{0,1) y is x’(n} and X and Y are independent. 1
F = ratio of two independent x2 variates, each divided by their corresponding 1
degrees of freedom
Square of a student’s t variate with n degrees of freedom is an F variate with (1,n) 1
degrees of freedom
17. a.The second equation 20X — 9Y — 107 is the regression eguation Y on X 2
b. 9y =20x-107
2
y o 20x10 107
9 9
=2222-11.88 =1033= 10
18 The regression equation Y on X is 1
- = =cov(x.y] &
Y-Y=bulx-X) e {x-X)
y =22, =13 )




3467

Covix,y) = I 13x22 = 60.7
2 1
ol =E .52 =ZF . 13225038
The regression lineis ¥-22=1.01{x-13) 1
15, a) Secutartrend ——__> Shows a generaltendency of data .5
b) Seasonal Variations—s Demand for woollen clothes .5
c) Cyclic Variations ——= Has four defined periods .5
d) Irregular Variations —> Unforeseen and unpredictable factors .5
20 b] A, 1
21 Hol it = 4200 vs Hy : yt > 4200 %
7 i—-pﬂ - 432;;4200 - 132 2
N~ /o
Z,atoa= 0.05 is 1.65 1
1.32 <1.645
Accept the null hypothesis Y
22 Formula %
3 _ (99-100)? . (36-353 4 (20—19)% , (5-6)2
T 100 35 19 3 1
=0.001+ 0.029 + 0.052 + 0.167 1
=0.249 . 1/2
DF=(2-1)(2-1)= 1, ¥ at5% level is 3.841 1/2
0.249 < 3.841 %
Flower colour is independent of the flatness of leaves
23, Chi- Square with n degrees of freedom
1
24. Simple aggregate price index = % x 100 1
1]
3P =191, ¥Py =269 1
Therefore simple aggregate price Index = % x 100 = 140
25, 5 1
26. Narmal distribution is mesokurtic. %
Normal Distribution is symmetric Eac
Mean = Median = Mode h
Normal distribution is bell shaped {or any other four)
27. ¥=258R=.28 1
From tables forn =5, A; =.58
UCL =X +A,R=2.58+ 58x.28=2.58+,1624 = 2.7424 15
CL =258
LCL =2.58-.1624=2.4176
The value 2.4 is outside the control limit. Therefore the process is out of 0.5
cantrol.
28. Type | Error 1
29. {a) Mean =6, variance = 3.6 1
np=& npg=3.6
q=32206, p=04, n=2=15 1
plx=4] = (D)eane)tt =.12s7 L
30. npchart 1






