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SECTION “A”

[10Q. x 1 =10 marks]

Fill in the blank space(s) by the most appropriate word(s) or symbol(s).

10.

In analysis of variance, the sum of squares measures the variability of the sample
treatment means around the overall mean.

Rank the score of 5 in the following set of scores:
9.3.5.10,8.5,9,7.3,4

If Pearson’s correlation coefficient between stress level and workload is .8, how much is
the R or the variance in stress level is accounted for by workload or?

Non parametric test for comparing two groups

Non parametric test for comparing more than two groups

If all the points of a scatter diagram lie on a straight line falling from left upper corner to
the right bottom corner, the correlation is called

Study of correlation among three or more variables simultaneously is called

While computing F ratio, customarily, the larger variance is taken as

Degrees of freedom for Chi-square test in case of contingency table of order (4x3) is

The control charts used for the number of defects per unit is

SECTION “B”
[10Q. x 1 =10 marks]

Encircle the most appropriate answer among the given options.

11

In analysis of variance, the sum of squares measures the variability of the observed
values around their respective treatment means.
a. treatment b. error c. interaction d. total



12.

13.

14.

13

16.

17.

18.

19.

20.

If the true means of the k populations are equal, then Mean sum of squares due to
treatment/Mean sum of square due to error should be:
a. more than 1.00  b. close to 1.00 ¢c. close to 0.00 d. close to -1.00

Which of the following sampling method is appropriate to study the prevalence of AIDS
amongst male and female in Nepal in 20237

a. Cluster sampling b. Systematic sampling

¢. Quota sampling d. Stratified random sampling

If the coefficient of determination R* is equal to 1 in a regression problem, then
a. Error sum of squares must be 0 b. Total sum of squares must be 0
c. Regression sum of squares must be 0 d. Residual sum of squares must be 1

For the chi-square goodness-of-fit-test, the calculated chi-square value is 7.21. If the
tabulated chi-square value is 10.645, what is the appropriate decision for this test?

a. Reject the null hypothesis

b. Fail to reject the null hypothesis

¢. Accept both the null and the alternative hypothesis

d. Itisimpossible to determine anything from the given information

Suppose that the estimated regression equation of a College of Business graduates is given
by: § = 32,000 + 4,000x + 1,800D, where y is the starting salary, x is the grade point
average and D is a dummy variable which takes the value of 1 if the student is a finance
major and 0 if not. An accountancy major graduate with a 3.5 grade point average would
have a starting salary of

a. Rs. 47,800 b. Rs. 46,000 c. Rs. 37,800 d. Rs. 32,000

Coefficient of determination equal to 0.78 means that

a. The model provides a poor fit

b. Most of the variation in y is unexplained by the regression equation

¢. Model has problems

d. Most of the variation in y is explained by the variation in the independent variables
used in the model

Which one among the following variables cannot be expressed in quantitative terms?
a. Numerical Aptitude b. Marital Status
c. Socio-economic Status d. d. Professional Attitude

The magnitude of the difference between observed frequencies and expected frequencies
is called .
a. F value b. Z value c. tvalue d. Chi-square value

is the simplest and most widely used non-parametric test
a. Sign test b. Kruskal Wallis H test
¢. Chi-square test d. Mann Whitney U test
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SECTION “C”

[3Q. X 9 =27 marks]

1. For the data given below fit a multiple linear regression model, Y = By + B1x1 + B2x2 €.

Construct and interpret the line of regression. Compute R2. Also compute ryxi x2 and Ry xie
[3+1+2+1.5+1.5]

Recovery (y) 0.740 |0.745 |0.718 |0.678 | 0.652
Flow Speed (Xi) 1 1.5 2 2.5 3
Type Furnace(X>) 1 1 1 1 |
2. What is statistical process control? Target weight for a box of cereal is 350g. Each day a
sample of 300 boxes is taken, and the number that are underweight, is counted. The number
of underweight boxes for each of the last 24 days is as follows: [2+3.5+3.5]

23 12 19 19 20 19 21 27 26 23 22 25 3030
22 25 27 29 35 39 43 41 39 29

a. Compute upper and lower control limits for p chart and np chart.

b. Draw the control chart. Is the process in control? If not, when is it first detected to be
out of control?

3. What are non-parametric tests? [2+4+3]
a. A chemical engineer is studying newly developed polymer to be used in removing toxic
wastes from water. The experiment was conducted in five different temperatures. The
response noted is the percent of impurities removed by the treatment. Test the null
hypothesis of equal treatment means at the a) 0.05 and b) 0.01 significance levels. Use
Kruskal-Wallis H test
Temperature | 40 35 42 48 50 51
Temperature [ 36 42 38 39 37 40
Temperature [II 49 51 53 53 52 50
Temperature [V 47 49 51 52 50 51

b. The sequence of 48 tools produced by a machine shows that the following sequence of

good (G) and defective (D) tools:
GGGGGGDDGGGGGGGGGGDDDDGGGGGGDGGGGGGGGGDDGGGGGDGG



SECTION “D”
[4Q. x 7 =28 marks]

Two quantities x and y are measured and corresponding values are given in the
following table.

X 20 40 60 80 100 120
y 3.5 9.1 14.9 22.8 333 46
Find a second-degree parabola Y on X to the data. Find the R%, [4+3]

A broth used to manufacture a pharmaceutical product has its sugar content, in mg/mL,
measured several times on each of three successive days.

Day 1:5.0 4.8 5.1 5.1 4.8 5.1 48 4.8 5.0 52 49 49 5.0

Day2:5.8 4.7 47 49 5.1 49 54 53 53 48 5.7 5.1 5.7

Can you conclude that the variability of the process is greater on the second day than on
the first day.

A model for predicting the extraction of manganese in % (y) from particle size in mm (x1),

the amount of sulfur dioxide needed (x2). and the duration of leaching in minutes (x3) is

given as

y = 56.145 — 9.046x; — 33.421x, + 0.243x3 — 0.5963x,x; — 0.0394x, x5 +

0.6022x,x5 + 0.6901x7 + 11.7244x3-0.0097x3

There were a total of n = 27 observations, with SSE = 209.55 and 55T = 6777.5

[3+2+2]

a. Predict the extraction percent when the particle size is 3 mm, the amount of sulfur
dioxide is 1.5 and the duration of leaching is 20 minutes.

b. Is it possible to predict the change in extraction process when the duration of leaching
increases by one minute, keeping the effect of other variables constant?

c. Compute the coefficient of determination R*

Four lighting methods were used in each of three rooms. The only effect of interest is the
lighting type; the room is a blocking factor. The following sums of squares were calculated;
sum of squares for blocks =11432, sum of squares for treatments = 9943 and total sum of
squares = 51376

a. Construct an ANOVA table

b. Isthere a difference in the lighting types?



Table II' Cumulative Standard Normal Distribution

)

o= e

.z 0.00 0.01 0.02 0.03 0.04 z
0.0 0.500 00 0.503 99 0.507 98 0.51197. 051595 0.0
0.1 053983 054379 0.547 76 QssLE2 0.55567 0.1
0.2, 0.57926 0.583 17 0.587 06 0.590 95 059483 02
0.3 0.617 91 0.621 72 0.625 51 0.629 30 063307 03
0.4 0.655 42 0.659 10 0.662 76 0.666 40 0.67003 04
0.5 0.691 46 0.694 97 0.698 47 0.701 94 0.705 40 0.5
0.6 0.72575 0.729 07 073237 0.735 65 073891 06
0.7 0.758 03 0.761 15 0.764 24 0.767 30 077035 0.7

0.8 0.788 14 0.791 03 0.793 89 079673 " 079954 08
0.9 0.8159% 0.818 59 0.82121 0.823 81 082639 09
1.0 0.841 34 0.84375 0.846 13 0.848 49 0.85083 1.0
sy 0.864 33. 0.866 50 0.868 64 0.870 76 087285 L1
1.2 0.884 93 0.886 86 0.888 77 0.890 65 0.892 51 1.2
1.3 0.903 20 0.904 90 0.906 58 0.908 24 0.909 88 13
1.4 091924 092073 092219 0.923 64 092506 1.4
1.5 093319 0.934 48 093574 0.93699 093822 15
1.6 0.945 20 0.946 30 0.947 38 0.948 45 094950 1.6
1.7 0.95543 0.956 37 0.957 28 0.958 18 0.959 07 1.7
1.8 0.964 07 0.964 85 0.965 62 0.966 37 0.967 11 1.8
1.9 097128 097193 097257 0.97320 097381 1.9
2.0 097725 097778 0.978 31 0.978 82 097932 20
2.1 0982 14 0.982 57 0983 00 0983 41 098382 2.1
22 0.986 10 0.986 45 098679 0987 13 098745 22
23 0.989 28 0.989 56 0.989 83 0.990 10 09903 23
24 0.991 80 0.992 02 0.99224 099245 099266 2.4
2.5 - 099379 099396 ~ 099413 0.994 30 099446 25
26 - .099534 0.995 47 0.995 60 099573 099585 26
23 0.996 53 0.996 64 0.996 74 099683 099693 27
2.8 099744 . 099752 0.997'60 0.997 67 099774 28

2.9 0.998 13 0.998 19 0.99825 . 0.998 31 099836 29

3.0 98-”“ 0.998 69 0.998 74 0.99878 099882 30

3.1 0.999.03° 0.999 06 0.999 10 0999 13 099916 3.1

32 099931 099934 099936 0.99938 099940 32

33 .. 099952 0.999 53 0.999 55 0.999 57 099958 33

34 0.99966 0.999'68 0.999 69 0.999 70 099971 34

35 099977 0.999 78 099978 - 099979 099980 35

36 0.999 84 099985 .  0.99985 0.999 86 099986 36

37 0.99989 0.99990 0.999 90 0.999 %0 0.99991 17

38 . 099993 0.999 93 0.999 93 0.999 94 099994 38

39 0.99995 0.999 95 0.999 96 0.999 96 09999 39
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Table XINT  Factors for Quality-Control Charts

X Chart R Chart \
Factors for Factors for Factors for
Control Limits Central Line Control Limigs
n A:’ 3 Az dz DJ D4 s AR
2 3.760 1.880 1.128 0 3.267 P
3 2.394 1.023 1.693 0 2.575 ‘
4 1.880 0.729 2.059 0 2.282
s 1.596 0.577 2.326 0 - 2115
6 - 1410 0483 2.534 0 2.004
7 1.277 0.419 2.704 0.076 1.924
8 1.175 0373 - 2.847 0.136 1.864
5 1.094 0337 2.970 0.184 1816
10 1.028 0.308 3.078 0223 1777
11 0.973 0.285 3.173 0.256 1.744
12 0.925 0.266 3.258 0.284 1716
13 0.884 0.249 3.336 0.308 1.692
14 - 0.848 0.235 3.407 0.329 1671
15 0.816 0.223 3.472 - 0.348 1652
16 0.788 0212 - 3.532 0.364 1636
17 0.762 0.203 3.588 0.379 1621
18 0.738 0.194 3.640 0.392 1.608
19 0.717 - 0.187 3.689 0404 1506
20 0.697 0.180 3.735 | 0.414 1.586
21 0.679 0.173 3.778 0.425 1.575
22 0.662 0.167 3.819 0.434 1.566
23 0.647 0.162 - 3.858 0.443 1.557 '
24 0.632 0.157 3.895 0.452 1.548
25 0.619 0.153 3.931 0.459 1.541

n>25; A = 3Vn - = number of observations in sample.






Table V Percentage Points of the F Distribution (continued)

mo.Ov. ]
v, Degrees of freedom [or the numerator (v,)

vy 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 -

1 1614 1995 2157 2246 2302 2340 2368 2389 2405 2419 2439 2459 2480  249.1 250.1 2511 2522 2533 2543

2 18.51 19.00 19.16 19.23 19.30 19.33 19.35 19.37 1938 19.40 19.41 19.43 19.45 19.45 19.46 19.47 19.48 19.49 19.50

3 1013 - 955 9.28 9.12 9.01 . 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.57 8.55 8.53

4 7.7 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 591 5.86 5.80 5.1 5.75 5.72 5.69 5.66 5.63
5 6.61 5.79 541 5.19 3.05 4.95 4.88 4.82 4 4.4 4.68 4.62 4.56 4.53 4.50 4,46 443 4.40 4.36

6 5.99 5.14 4.76 4.53 439 4.28 4.21 4.15 410 4.06 4.00 394 .87 .84 3.81 377 374 3.70 3.67

7 5.59 4.4 4.35 4.12 397 3.87 3719 n 3.68 364 3.57 351 34 341 3.38 3.34 3.30 3 3.23

8 5.32 4.46 4.07 3.84 3.69 3.58 150 34 339 335 3.28 3.22 3.15 3.2 3.08 3.04 3.01 2.97 2.93

9 5.12 4.26 3.86 3.63 348 337 3.29 3.23 318 3.14 3.07 3.01 294 2.90 2.86 2.83 2.79 2.75 271

10 4.96 4.10 i 3.48 333 22 314 307 3.02 298 291 285 21 2.74 2.70 2.66 2.62 2.58 2.54

z N 4.84 3.98 3.59 3.36 320 3.09 3.01 295 2.90 2.85 2.79 2.712 2.65 2.61 2.57 2.53 249 2.45 2.40
o iR 4.75 3.89 349 3.26 3.1 3.00 291 2.85 280 2.75 2.69 2.62 254 2.51 247 243 2.38 2.34 2.30
m 13 4.67 3.81 341 318 3.03 292 283 2.7 271 2.67 2.60 2.53 246 242 2.38 234 230 2.25 2.21
‘E 14 4.60 3.74 3.34 in 296 2.85 2.76 2.70 265 2.60 2.53 2.46 239 235 231 2.27 222 2.18 2.13
g 1s 4.54 3.68 3.29 3.06 290 2.79 2.7 2.64 259 254 2.48 240 233 2.29 2.25 2.2 2.16 2.11 2.07
.m 16 4.49 3.63 3.24 3.01 2,85 2.74 2.66 2.59 2.54 249 242 235 2.28 2.24 2.19 2.15 2.11 2.06 2.0)
.m 17 445 3.59 3.20 2.96 281" 2.70 2.61 2.55 249 245 2.38 2.31 223 2.19 2.15 2.10 2.06 2.01 1.96
2 s 441 3.55 3.16 293 27 2.66 2.58 2.51 246 241 234 2.27 2.19 2.15 2.11 2.06 2.02 1.97 1.92
.M 19 4.38 1.52 3.13 2.90 2.74 2.63 2.54 2.48 242 2.38 231 223 2.16 211 207 2.03 1.98 1.93 1.88
¢ 2 4.35 349 3.10 2.87 271 2.60 251 245 239 235 2.28 2.20 2.12 2.08 2.04 1.99 1.95 1.90 1.84
.:..m 21 432 347 3.07 284 2.68 2.57 249 2.42 237 232 2.25 2.18 2.10 2.05 2.01 1.96 1.92 1.87 1.81
g 22 4.30 3.4 3.05 2.82 2.66 2.55 2.46 240 234 2.30 223 215 2.07 2.03 1.98 1.94 1.89 1.84 1.78
W 23 4.28 342 3.03 2.80 264 2.33 244 2.37 232 2.21 2.20 213 2.05 2.0l 1.96 1.91 1.86 1.81 1.76
a 24 4.26 3.40 .ol 278 2.62 2.51 242 2.36 230 225 2.18 2.11 2.03 1.98 1.94 1.89 1.84 1.79 1.73
25 424 339 299 2.76 2.60 249 2.40 234 2.28 224 2.16 2.09 201 1.96 1.92 1.87 1.82 1.7 1.71

26 4.23 337 298 2.74 2.59 247 2.39 2,32 2.27 222 215 2.07 1.99 1.95 1.90 1.85 1.80 1.75 1.69

n 4.21 135 2.96 273 257 246 237 231 225 220 213 2.06 1.97 1.93 1.88 1.84 .79 1.73 1.67

28 4.20 334 295 2.7 256 245 2.36 2.29 2.24 2.19 2.12 2.04 1.96 1.91 1.87 1.82 L7 1.7 1.65

29 4.18 1.3 293 270 255 243 235 2.28 222 218 210 2.0 1.94 1.90 1.85 1.81 175 170 1.64

30 4.17 132 2.9 2.69 2.53 242 233 2.27 2.21 2.16 2.09 2.01 1.93 1.89 1.84 1.79 1.74 1.68 1.62

40 4.08 323 2.84 2.61 245 2.4, 225 2.18 212 2.08 2.00 1.92 1.84 1.79 1.74 1.69 1.64 1.58 1.5)

60 4.00 KN B 276 153 237 225 .21 210 2.04 1.99 1.92 1.84 175 1.70 1.65 1.59 1.53 1.47 1.39

120 iv2 3.07 2.68 2.45 2.29 2.17 2.09 2.02 1.96 1.91 1.83 1.75 1.66 1.61 1.55 1.55 1.43 1.35 1.25

- 184 3.00 2.60 237 221 2.10 2.01 1.94 1.88 1.83 1.75 1.67 1.57 1.52 1.46 1.39 1.32 1.22 1.00
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