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Instructions:
e Part A is Compulsory
— Provide short answers in given space.
— Do not need to show any workings.
Answer five (05) questions only from Part B. :
— Provide answers in separate sheets (answer booklet) which will be given in the

examination. _

— Show all your workings.
Number of pages in the paper is Seven (07).
All the symbols are in standard notation unless they are defined.
All the relevant statistical tables are attached with this paper.
Do not need to use graph shects in this paper.
Attach the Part A to the Answer script of the Part B.
This is a closed book test and do not use red color pen.

Part A
Provide short answers in the given space. Do not need to show any workings or

e &6 6 o © o

works. Please attach this part to your answer script.

1. Explain the difference between a Interval scale variable and a Ratio scale variable.
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..................................................................................................................... (Marks 10)

2. What can you say about the shape of the distribution, which is represented by the fol-

lowing stem-and-leaf diagram?
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10.

.

In a statitical analysis it was found that the null hypothesis of a test was accepted at
5% significant level. If the same statistical analysis is done at 1% significant.level, then

explain about the result of the test.

J N Ty L SO SO OO PO PO P R PP PO OR ORI TP
....................................................................................................................... (Marks 10) -
An quality assurance officer inspects a box of 5 tomatoes until they found a defective v
tomato, Write down the sample space for this quality assurance inspection.
ADSWEr:..oveveiieiiiiiiieeeen e
...................................................................................................................... (Marks 10)
Let A and B be two mutually exclusive events such that P(A) = —é— while P(AUB) = 3
What is the value of P(B)?

ANSWET oo s (Marks 10)

In a study of a random sample of 100 coconut trees to identify whether there is any
relationship between their harvested coconuts and their age, the correlation coeflicient is

given as r = —0.03. Explain the meaning of the value of r here.

AATISWET L. e oot e e et e e e e e e a e e
...................................................................................................................... (Marks 10)
What is the meaning of the level of significance in hypothesis testing?

ATISWET L.t eee ettt e e,
...................................................................................................................... (Marks 10)
Suppose that you want to calculate the 90% confidence interval for the mean value of a

normally distributed population with a known variance ¢? = 4 with a sample of 36 units.
Find the margin of error in this calculation. ’

(Marks 10)

......................................................................................................................

The 99% confidence interval for the mean length of frog jumps is given as (12.64, 14.44)ém.

Interpret this confidence interval in a meaningful way.

F Y ey RO OSSP P PRSP RPRPRT
OO PU OSSR SPUPO OO PPTS T TP PROTRS (Marks 10)
A software engineer claims that the average number of faults obtain in a certain software

development is morc than 4. Write down the corresponding null and alternative hypoth-
esis for the above claim. |

AL S WO Tttt e e,
(Marks 10)
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Part B
1. (a) The following table provide the data regarding number of faults with their sizes
received from two different software development teams with in the three month

period.

Size of the fault Number of Faults
Team A Team B

Small 36 44
Medium 72 65
Large 24 15

Draw an appropriate graph to present the above data and interpret your graph in
appropriate way. (Marks 25)
(b) The expected hours of completing a certain task in the process of software tool de-
velopment for a sample of 15 software tools are given in the following data list. Here
it is assumed that each of these software tool are having same kind of characteristics
until they complete the given task.
81 84 85 87 87
87 90 90 91 92
92 94 95 95 95
i. Compile a table showing the frequency distribution and the relative frequency
distribution where it is given that the number of classes is 5. (Marks 80)
ii. Draw the histogram for the above frequency distribution. (Marks 25)
iii. Draw the frequency polygon for above frequency distribution on the same dia-
gram of the part ii.
(Marks 10)
iv. Comment about the shape of the distribution of the sample data. (Marks 10)

2. A block of 29 tomatoes were sent for a quality test and provide a value for the quality
in a scale from 0 to 50.The findings results are presented using an ordered stem-and-leaf

diagram.

2
6

1. 6,88
3.3,3,4,5,7,9,9
1.2,3,4,4.5,6,9,9
0.0.0.0.0,0

Ut o W = O

Page 3 of 7




(a) Determine the central tendency measures (Mean, Median and Mode) of the above

sample. ' (Marks 20)

(b) What are the best suited measures for the central tendency. Explain your answer.
(Marks 10)
(c) Find the range and inter-quartile range for the sample data. (Marks 30)
(d) Draw the box-whisker plot for the above data. (Marks 20)
(e) Are there any outliers in the given data set? Justify your answer. (Marks 20)

3. In an experiment, it was found that the number of failures occurs in a process of develop-
ing new mobile application, follows the probability mass function given in the following
table.

Let X be the random variable which represent the number of failures in the developing

process of new mobile application.

X =z 1 2 3 4 5 | Otherwise
P(X=2z)|01]02]02{03]02}. O

(a) Identify the set of all possible outcomes that the random variable X can has.
(Marks 10)

(b) Find the probability that it can be having more than three failures within the
developing process of new mobile application. (Marks 20)

(¢) Find the probability that it can be having more than two failures and less than or
equal four failures within the developing procéss of new mobile application.
(Marks 30)
(d) Find the expected number of failures it can be occur in the developing process of
new mobile application.
(Marks 40)

4. Every morning, Saman plans to catch the train in order to transport his farm’s vegetables
to a certain buyer. The train is scheduled to depart at 6:30 AM. The number of minutes
after 6:30 AM in which the train departs can be modelled by the random variable X,

which has a continuous uniform distribution over the interval [, (], where 0 < o < 8.

(a) If the mean and the variance of the random variable X is 4 and 3, show that oo = 1

and f = 7.(Hint: E [X] = <2 and V [X] = (—?—I-;X) (Marks 30)

(b) Obtain the probability that Saman will catch the train if he is 5 inutes, late at
6.30 AM. ‘ (Marks 20)
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(c¢) The probability that Saman completes tl'rle packing on time each morning is, 0.96.

- If Saman does not complete packing on time, he will definitely lose the buyer. If he

- completes the packing on time, he will catch the train on time, but he will lose the
buyer if the train departs after 6.35 AM.

i. Find the probability that Saman will lose the buyer. (Marks 30)

ii. Given that Saman loses the buyer, determine the probability that he did not

completed the packing on time. (Marks 20)

[
—~

®
~—

Define the following terms.

i. Interval estimate (Marks 10)

ii. Standard crror of the statistic (Marks 10)

(b) A software development company has developed a new tool for banking mobile app
which having new features. In a survey which was done at the introductory session
of the new app, it was observed that 40% of the bankers are willing to purchase
this app within next six month. 100 banking companies were participated for this

introductory session.

i. Give an estimate for the true proportion of bankers that are likely to purchase
new banking app over the next six month period. (Marks 10)
ii. Find the standard error of the true proportion of bankers that are likely to
purchase new banking app over the next six month period. (Marks 15)
iii. If the software company wants to find a 90% confidence interval for the true
proportion of bankers that are likely to purchase new banking app over the next

six month period, then
A. Find the margin of error for this calculation. (Marks 20)

B. Find the confidence Interval and interpret it in a meaningful way.
(Marks 35)

6. A electronic machine is programmed to packet the bkg rice packets. However, rice com-
pany owner had complained to the programmer that the weight of the rice packets which
are packets by the said machine are greater than to bkg. So, the programmer collected
data of the weight of rice per packets from a sample of 36, 5kg packets of rice which are
packets by the said machine, and identified that the sample mean weight of rice is 5.2kg
and sample variance is 0.25kg per packet. Then the programmer use hypothesis testing

to see the validity of the rice company owners claim.
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(a) State the corresponding null and alternative hypothesises that the programmer of
the rice packeting machine test to see the validity of the rice company owners
complain. (Marks 20)

(b) Find the test statistics associated with this hypothesis testing. (Marks 20)

(c) If the owner wants to test this hypothesis at 5% significant level, then what is the

critical value/s associates with this test? (Marks 15)

(d) Explain why did you choose the corresponding table when finding critical value/s
in part (c). : (Marks 10)

(e) Test the hypothesis at 5% significant level and state your decision regarding the
hypothesis. Explain your conclusion regarding the claim of the rice company owner.
(Marks 35)

7. An owner of a tea estate interested in the correlation between the harvested tea amount(Kg)
per plant and the age(years) of the plant used. The data gathered from a sample of 20
tea plants and data was used to determine whether the model follows a simple linear
regression model. Following R output were obtain within this study.

Call:

In{formula = HarvestedTea ~ Age)

Coefficients:
{Intercept) Age

26,2503 -2.369¥
Call:

Im{formula = HervestedTes ~ Age)

Residuals: -
#in 1§ Hedian 3G Max
-2.331F -B.5228 8.2883 9.6619 1.9600

Coefficients:

’ Estimate Std. Error t value Pr{>|t])
{Inte?ceét} 26.2583i Q.45327 57.31 € Z2e-1E wEe
Age -0.36970 G.82%55  -12.47 2.72e-1@ ®®¥

signif. codes: @ ' @.pe1 '**' g.61 "7 @@ L0 0.1 ' T L
fesidual standsrd error: @.9981 on 18 degrees of freedom

Hultiple R-sgquared: ©.89%62, Adjusted 8-squared: @.8%04
F-statistic: 155.4 on 1 and 18 DF, p-vélue: 2.734e-10
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(a) Identify the estimated slop and intercept coefficients of the fitted model. Hence
express the fitted model for harvested tea amount and age of the plant, then interpret
the model. : (Marks 25)

(b) Discuss about the accuracy level of the fitted model. (Marks 15)

(c) Following table represent the ANOVA which is used to test the accuracy of the

model coefficients.

Source Df | Sum Sq | Mcan Sq | F valuc P-value

Age A | 152.345 B C | 2.724e-10 ***
| Residuals | 18 | 17.644 0.98

Total 19 D

i. State the null and alternative hypothesis for this ANOVA. (Marks 10)
ii. Find the values of A, B, C and D. (Marks 20)
iii. At 5% significant level discuss the conélusion of the ANOVA. (Marks 20)
(

(d) State the assumptions that you have to make within this analysis. Marks 10)

End.
Copyright Reserved.
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Standard Normal Cumulative Probability Table

3

Cumulative probabilities for POSITIVE z-values are shown in the following table:

0.03

0.07

Z 0.00 0.01 0.02 0.04 0.05 0.06 0.08 0.09
0.0 0.5000 0.5040 0.5080 0.5120 © 0.5160 0.5199 0.5239 0.5279 0.5319 0.56359
0.1 - 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
11 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8044 0.8962 0.8980 0.8997 0.9015
1.3 0.9032 0.9049 0.9066 0.9082 0.9099° 0.9115 0.9131 0.9147 0.9162 0.9177
1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406  0.9418 0.9429 0.9441
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599  0.9608 0.9616 0.9625 0.9633
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.97006
1.9 0.9713 0.9719 0.9726 0.9732 0.9738  '0.9744 0.9750 0.9756 0.9761 0.9767
2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 - 0.9857
2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887  0.9890
23 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
2.8 0.9974 0.9975 0.9976 0.9977 = 0.9977 0.9978 0.9979 0.9979 0.9980  0.9981
2.9 0.9981 0.9982 0.9982 0.9983 0.9084 0.9984 0.9985 0.9985 0.9986 0.9986
3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
3.1 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993
3.2 0.9993 0.9993 0.9994 0.9094 0.9994 0.9994 0.9994 0.9905 0.9995 0.9985
3.3 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997
3.4 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998




F Digtribution: Criticd Values of F (4 significance lavel )
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509 514 476 453 439 428 421 415 410 406 400 395 382 FQ0 37
559 474 435 412 397 387 37D 373 368 3464 357 353 349 347 34
532 446 407 384 359 358 3350 344 339 335 328 324 220 217 315
9 512 426 3Ig6 363 3A8 33T 329 393 318 314 307 303 299 296 294
10 496 410 371 348 333 322 314 307 302 298 281 286 283 280 W7

11 484 398 359 336 320 3I09 301 295 290 285 179 24 2T0 267 245
1@ 475 38% 349 326 311 300 291 285 280 275 2169 264 260 257 254
1¥ 467 381 341 318 303 283 283 2T 271 2467 260 255 251 248 246
I4 450 374 334 311 286 285 276 270 265 260 253 248 QA4 241 230
15 454 368 329 306 280 279 271 254 259 254 248 243 238 235 233

16 449 363 324 301 285 174 256 259 254 24% 0 242 237 233 230 2138
17 445 359 330 296 281 270 261 255 248 245 238 233 22 226 2233
18 441 355 316 29% 23T 266 258 251 246 241 234 339 325 232 219
1% 433 352 313 2980 274 263 254 248 242 3% 231 2326 221 218 21l
435 349 310 287 271 260 251 245 239 235 228 222 218 215 212

21 433 347 307 284 268 25T 249 242 237 2332 225 230 216 213 210
¥ 430 344 305 282 266 255 246 240 234 230 223 217 213 210 207
¥ 428 242 303 280 2/4 253 244 237 232 2327 220 215 211 208 205
4 426 340 301 278 262 251 242 236 230 225 218 213 209 205 203
35 424 339 206 276 260 249 240 234 228 224 2al6 211 207 204 201

6 422 337 298 274 259 247 239 232 227 222 215 209 205 202 199
¥ 431 335 296 493 257 246 237 231 225 220 213 208 204 200 197
¥ 420 334 295 271 256 245 236 229 224 218 212 206 202 190 195
e 418 333 2903 270 255 243 235 2328 232 218 210 205 201 19T 14
30 417 333 202 269 253 243 233 227 221 216 209 204 189 19 183

F5 413 327 287 2464 249 237 229 222 216 211 20 199 1M 191 138
48 408 323 284 261 245 234 225 213 212 208 200 195 1800 187 184
506 403 318 279 256 240 229 220 213 207 203 1985 189 185 181 178
60 400 315 276 253 23F 225 217 210 204 19% 182 186 182 178 175
T0 388 303 274 250 235 223 214 207 202 197 1gp 1ed 179 175 172

80 386 301 272 24¢ 233 221 213 206 200 195 188 182 137 133 170
99 3985 310 271 247 233 220 211 204 199 194 1B6 180 176 172 149
100- 384 309 270 246 231 21e 210 203 187 183 185 179 175 171 168
X0 392 307 2468 245 229 218 208 02 196 1%l 183 178 173 169 146
150 390 306 266 243 237 216 207 200 194 1% 132 176 171 167 164

MO 329 304 265 242 226 14 206 198 193 138 180 174 168 166 162
B0 388 303 244 241 225 213 205 198 192 187 17% 193 168 165 101
0 3BT 303 263 240 224 213 2p4 147 191 166 1¥e: 172 168 1464 161
400 386 302 263 239 224 212 203 186 190 185 1F¥E 172 167 163 160
500 386 301 242 239 223 212 203 196 180 185 17T 171 14A6 162 159

600 385 301 262 239 223 211 202 195 180 185 177 171 166 162 159
TR0 385 301 263 238 223 211 202 195 189 184 137 170 166 162 158
1006 385 300 261 2338 222 211 202 195 139 1% 1F6 170 165 161 1.8




F Digtribution: Criticd Values of F (5% significance level |
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15 228 225 223 2 218 216 214 212 210 210

16 223 219 217 215 212 211 209 207 205 2.04
17 21% 215 212 210 208 206 204 202 200 198
1§ 214 211 208 206 204 202 200 198 186 195
1% 211 207 205 203 200 198 196 194 122 19
Moo207 204 201 199 187 195 183 191 180 188

$1 aps 201 198 196 194 152 190 188 186 1.84
rr o202 188 1986 184 181 189 187 185 183 l.eld
o200 198 183 191 188 186 184 182 180 179
187 1M 151 189 186 184 182 180 17 177
5106 192 189 187 184 182 180 178 1% LTS5
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1982 L& 1R6  Le4 1Bl L7 176 1M 1R 171
¢ 191 187 184 182 179 1Y 175 173 1R0 149
¥ 18% 185 183 18l 177 LIS 173 LTl 169 167
& 188 184 181 L17¢ 176 174 172 170 157 166

¥5 182 179 176 174 170 168 166 143 161 160
40 178 174 172 16% 166 164 161 159 156 1.55
&0 173 169 156 163 160 158 155 152 150 148
60 169 165 162 15 156 153 151 148 145 144
T O166 182 159 157 153 150 148 145 142 140

g0 164 160 157 15 151 148 145 143 130 138
a0 163 159 155 153 1498 146 - 144 141 138 136
WH 153 1AT 154 152 148 145 142 139 136 134
e 1600 155 152 150 146 143 140 137 133 133
S0 158 154 150 148 144 141 138 134 131 129

0 156 152 148 146 141 139 135 132 128 136
0 155 150 147 144 140 137 134 131 127 125
W0 154 150 146 143 139 136 133 130 130 1.3
400 153 149 145 142 1385 135 132 12 1M 1:
S0 153 148 145 142 13§ 135 131 1238 133 13l

GO0 153 148 144 141 137 13 131 1.7 1323 120
AR 152 147 144 141 137 134 130 1326 132 1.0
wop 152 147 143 141 136 133 130 126 1aa 0 119
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