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A
Answer 5 out of 8 questions.
1 Taking an example of a sample research problem, explain (15
A ’E.r;eufolltlowing terms concerning statistical inference
i) Uni

(i) Experiment
(iii) Survey
(iv) ParameterStatistic

B) In a study on patients, the following data were obtained. (3
Find the arithmetic mean.
Age (in 10- 20- 30- 40- 50- 60- 70- 80-
years) 19 29 39 49 59 69 79 89

Numberof . o 1 19 17 38 9 3
Cases

2) Consider the following natality statistics for the U.S. (16)
population in 1992. According to these data, the

probabilities that a randomly selected woman who gave

birth in 1992 was in each of the following age groups are

as follows:

Age Probability
<15 0.003
15-19 0.124

20 - 24 0.263

25 -29 0.290

30 - 34 0.220

35 -39 0.085

40 - 44 0.014

45 - 49 0.001

Total 1.000
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(i) What is the probability that a woman who gave birth in
1992 was 24 years of age or younger?

(il) What is the probability that she was 40 or older?

(iii) Given that the mother of a particular child was under
30 years of age, what is the probability that she was not
yet 207?

(iv) Given that the mother was 35 years of age or older,
what is the probability that she was under 407

Suppose that you are interested in monitoring air pollution )
in Los Angeles, California, over a one-week period. Let X be

a random variable that represents the number of days out

of the seven on which the concentration of carbon

monoxide surpasses a specified level. Do you believe that

X has a binomial distribution? Explain.

According to the Behavioral Risk Factor Surveillance (10)
System, 58% of all Americans adhere to a sedentary
lifestyle.

(i) If you selected repeated samples of size twelve from the
U.S. population, what would be the mean number of
individuals per sample who do not exercise regularly?
What would be the standard deviation?

(ii) Suppose that you select a sample of twelve individuals
and find that ten of them do not exercise regularly.
Assuming that the Surveillance System is correct, what is
the probability that you would have obtained results as bad
as or worse than those you observed?

Explain Poisson distribution and its applications in (10)
Biostatistics.

Write down the probability distribution for a binomial (20)
random variable with n=6 and p=0.15. That is, Calculate
the probabilities from P(X=0) to P(X=6).

Consider the standard normal distribution with mean =0 (13
and standard deviation = 1. Use the table provided at the

end to answer the following.

(i) What is the probability that an outcome z is greater than
2.607?

(ii) What is the probability that z is less than 1.35?

(iii) What is the probability that z is between -1.70 and

3.107?

(iv) What value of z cuts off the upper 15% of the standard
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6)

normal distribution?What value of z marks off the lower
20% of the distribution? (Standard Normal Distribution
table may be used)

Areas of a standard mormal distributicn

: 0 T R B M B 06 m | ®
0 000 040 2 DED M 0 080 019 089 [N (B9 (BN
1 Mo  DEE  MIE BT 557 O0WG  DB6 065 074 0TS
2 o3 0832 08Tl (910 08dE  OET 106 1064 1M 14l
5 7w 117 155 I1%8 131 1368 1406 148 4@ 1517
4 154 1wl PR 1% 10 17§ ITR I8E 184 IEM
3 1015 150 1985 019 Ns4 e8I 21 210
5 DI N1 T4 BE T30 MY 454 4B 3517 1S40
T 290 M1l 6P NGB0 MNB 2E4 TR I IR IS
i | X0 W WE M5 305 35l 07 316
9 315 3186 3112 3 36 39 3315 330 365 B[

10 313 @R M6l M85 3s€ 31 35 357 359 3@
11 385 3665 3485 3IME  3IMO  3M9 3TM 30 380 30
12 330 380 3888 3907 3605 3044 30O 3080 3007 4015
13 AB2  4M0 4066 40 A9 4115 4151 417 4l 41T
14 41 P T P £S5 P65 OB DD BK B10
15 43 B 8T BN S0 40 06 44 MN 4
15 A ME O ME MM M5 4505 4515 455 485 458
17 45 456 ASB AD 4W1 4T 460 465 405 483
18 4611 4880 4656 4680 S6T1  4G7E 46D 4603 4800 4TS
19 ATI3  4TIO 4T 4732 ABE 4™ 470 476 A6l 4N
20 4T 4T 418  4MS 4W3  4M3 48 4RE 4810 4407
21 411 4D6 0 A4S0 4934 4BT 4B 4846 480 4859 4857
27 48] 4364 A4S 4871 4575 4578 4SMl 4884 48%7  4m00
23 43 4805 4308 4000 4004 4005 4000 4011 4013 4016
24 4018 40 A9 405 407 49N 4031 408 4034 4036
25 4038 4840 4041 443 8045 4G 4048 400 5] 402
25 4053 4055 4955 4057 405D 4DAD 4041 4D 4G 408
27 4065 4086 4067  4D6E &80 40T0 40Tl T 4T3 40T
28 474 475 W% W7 &7 47 4% &% &8 48
b1 4081 4087 400 40R3 4084 40B4  40RS  4ORS  40BS 4086

Assuming that the height of adult males has a normal
distribution, what proportion of males will be more than
two standard deviations above the mean height?

What is the need of having a working hypothesis?

Explain the types of errors in hypothesis testing and
provide examples.

In a school, a health awareness program was conducted
among high school students. A researcher wants to study if
the awareness of the students has increased after the
program (using a cutoff value of 500). The awareness
levels of 12 students randomly selected were scored as
550, 570, 490, 615, 505, 580, 570, 460, 600, 580, 530 and
526. Can the researcher conclude at a 5 percent
significance level that the awareness levels have increased
due to training? Write the hypothesis and test it using an

(5)

(10)

(10)

(15)

Page #3



appropriate parametric test. (t-distribution table is

provided below)

Level of significance for tero-tailed test

af oo | ow | o5 | om ol df
Level of siznificance for one-tailed test
0w | os [ s | em | oms
1 3078 6314 12706 31821 G3ATT 1
2 1986 2000 4303 .05 0025 2
3 1638 2353 31 4541 5841 3
4 1533 2132 277 317 4504 4
5 1476 2015 2571 3365 4132 5
5 1440 108 2447 3143 3707 6
7 1415 L5 2365 2008 3400 7
g 1307 1850 2305 2906 3355 g
9 135 153 2767 181 3250 o
0 130 1812 278 2764 3160 n
I 136 1796 2901 1718 3106 1
B 1356 L7 2179 2681 3055 i
B 1330 1771 2160 2650 3012 E
M 1345 1761 2145 2604 2077 u
5 130 L753 271 260 2047 5
15 1337 1746 2170 2583 2071 16
i} 1333 1740 2110 2567 2708 17
1’ 1330 L34 2101 2587 2878 B
B 138 170 2003 2530 2851 1]
0 1335 L5 2085 1508 2845 0
n 138 171 2080 2518 2831 n
» 131 1717 207 25 2810 »
B 1319 1714 2060 2500 2807 B
n 1318 L711 2064 2400 2707 M
e 1316 1708 2060 2485 2787 ®
® 1315 1706 2056 247 27T %
il 1314 LB 2057 1473 2771 7
B 1313 1701 2048 2467 276 ®
® 1311 1600 245 2460 2756 »
iy 1282 1645 1960 2326 1576 Infimity

The probability of patients A, B, C
1/3, 2/7, 3/8 respectively. If all three are simultaneously
administered the drug, find the probability that exactly one

of them will respond to it.

Explain any three non-probability sampling techniques
explaining their advantages and disadvantages. Provide
suitable examples.

In a particular country, the average number of suicides
reported each month is 2.75. Assume that the number of
suicides follows a Poisson distribution.

(i) What is the probability that no suicides, will be reported

during a given month?

(ii) What is the probability that at most four suicides will be

reported?

(iii) What is the probability that six or more suicides will be

reported?

responding to a drug are ©)

(10)

(10)
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