UNIVERSITY OF RUHUNA
2016/2017 Academic Year BA ( Special) Degree - 2000 Level
2" Semester Examination - May 2018
STS 22613 — Inferential Statistics
Use of Calculators are allowed Time: 03 Hours.
Answer any six (06) questions only
1.
a. Define the term “inferential Statistics” with an example.
[03 Marks]
b. “A sample statistic is a random variable”. Comments the given statement.
[04 Marks]
c. How do you distinguish between “Parameter” and “Statistic”?
[03 Marks]
2.
a. A statistics class has six students and their ages are given below below.
Ages: 18 18 19 20 20 21
Construct a sampling distribution of the mean age for samples of size (n = 2) without
replacement.
[07 Marks]
b. What are the components you should know to form a sampling distribution?
[03 Marks]
3. .
a. Describe the term following terms with relevant examples
i), Point estimator
i), Interval Estimation
ii1), Estimate
[06 Marks]
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b. A researcher has collected data on student’s marks at final examination and has
analyzed using Minitab software. The following output is an illustration of a part of

the data analysis.

Statistics

Varable Mean SEMean StDev Variance CoefVar Sum Minimum Q1 Median Q3

e | 5217 392 21.10 44529 4045 1513.00 23.00 35.00 5400 6700
N for

Variable Maximum Range IOR Mode Mode

1 95.00 7200 3200 36 3

Idéntify the estimates for
i). Population Mean

ii). Population variance

[02 Marks]
c. Give Minitab command path to obtain the above results.
[02 Marks]
a. What do you mean by efficient estimator?
[02 Marks]
b. Let X; X5 X3 oo eveuv v ... X5 is random sample from a Poisson distribution with

p.df X~Po(x; A). Show that sample mean X is a minimum variance unbiased

point estimator for population parameter A.

[08 Marks]

a. State whether the following expressions are true or false

). “X,” and “n-X” are less than five is one assumption underlying the
construction of confidence interval estimate for the proportion using the

normal distribution.

ii). The Z-critical values used when computing confidence intervals for the

proportion vary by degrees of freedom.
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iii). | The confidence interval estimate of the population mean is constructed

around the sample mean

iv). | The confidence interval obtained will always correctly estimate the true

population parameter.

v). | A 100% confidence interval can be calculated for large samples such that

the resulting interval is guaranteed to contain the population parameter.

[05 Marks]

b. A random sample of 30 households was selected as part of a study on electricity

usage, and the number of kilowatt-hours (kWh) was recorded for each household in

the saiimple for the March»_quarter of 2006. The average usage was found to be
375kWh. In a very large study in the March quarter of the previous year it was
found that the standard deviation of the usage was 81kWh. Assuming the standard
deviation is unchanged and that the usage is normally distributed, calculate and

l

interpret a 99% confidence interval for the mean usage in the March quarter of 2006.

[05 Marks]
a. What do you mean by an unbiased estimator?

[02 marks]
b. Give three examples for unbiased estimators

[03 Marks]

c. Let X1, X», X3, X4 be a random sample from a population with mean p and
variance o2. Show that the sample mean of the above sample is an unbiased

estimator for the population mean p.

[05 Marks]

Page 3 of 4



a. An engineer wishes to show that the new formula that was just developed results in

a quicker-drying paint. State the null and alternative hypotheses.
[02 Marks]

b. An e-commerce research company claims that 60% or more graduate students have
bought merchandise on-line. A consumer group is suspicious of the claim and thinks
that the proportion is lower than 60%. A random sample of 80 graduate students
show that only 22 students have ever done so. Is there enough evidence to show that

the true proportion is lower than 60%? Conduct the test at 10% Type I error rate.

[08 Marks]

8. Describe following concepts using relevant examples and diagrams whenever necessary
a. Shape of the sampling distribution of sample proportion
b. The width of the confidence interval
c. Test statistic in hypothesis testing
Ad. Margin of error

[10 Marks]
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\ Areas Under the One-Tailed Standard Normal Curve

growingknowing.comlGKStatsBookNormaITab!e1 .html

This table provides the area between
the mean and some Z scare.

For exanppte, whenZ scare=1.45

the areat: 0.4265. o
,‘ z p=0 145

F 4 §.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.0000 | 0.0040 | 0.0080 | 0.0120 | 0.0160 | 0.0199 | 0.0233 0.0279 | 0.0319 | 0.0359
0.1 0.0398 | 0.0438 | 0.0478 | 0.0517 | 0.0557 | 0.0596 | 0.0636 | 0.0675 | 0.0714 0.0753
0.2 0.0793 | 0.0832 | 0.0871 | 0.0910 | 0.0948 | 0.0987 | 0.1026 | 0.1064 | 0.1103 | 0.1141
0.3 01179 | 01217 | 0.1255 | 0.1293 | 0.1331 | 0.1368 | 0.1406 | 0.1443 | 0.1480 | 0.1517
0.4 01554 | 0.1591 | 0.1628 | 0.1664 | 0.1700 | 0.1736 | 0.1772 | 0.1808 | 0.1844 | 0.1873
0.5 01915 | 0.1950 | 0.1985 | 0.2019 | 0.2054 | 0.2088 | 0.2123 | 0.2157 | 0.2180 | 0.2224
0.6 0.9757 | 0.2291 | 6.2324 | 0.2357 | 0.2389 | 0.2422 | 0.2454 | 0.2486 | 0.2517 | 0.2549
0.7 0.9580 | 0.2611 | 0.2642 | 0.2673 | 0.2704 | 0.2734 | 0.2764 | 0.2794 | 0.2823 | 0.2852
0.8 0.7881 | 0.2910 | 0.2939 | 0.2967 | 0.2995 | 0.3023 | 0.3051 | 0.3078 | 0.3106 | 0.3133
0.9 0.3159 | 0.3186 | 0.3212 0.3238 | 0.3264 | 0.3289 | 0.3315 | 0.3340 | 0.3365 | 0.3389
1.0 0.2413 | 0.3438 | 0.3461 | 0.3485 | 0.3508 | 0.3531 | 0.3554 | 0.3577 | 0.3599 | 0.3621
1.1 0.3643 | 0.3665 | 0.3686 | 0.3708 | 0.3729 | 0.3749 | 0.3770 | 0.3750 | 0.3810 | 0.3830
1.2 0.3349 | 0.3869 | 0.3888 | 0.3907 | 0.3925 | 0.3944 | 0.3962 | 0.3980 | 0.3997 | 0.4015
1.3 0.4032 | 0.4049 | 0.4066 | 0.4082 | 0.4099 | 0.4115 | 0.4131 | 0.4147 | 0.4162 | 0.4177
1.4 0.4192 | 0.4207 | 0.4222 | 0.4236 | 0.4251 | 0.4265 | 0.4279 | 0.4292 | 0.4306 | 0.4313
1.5 04332 | 0.4345 | 0.4357 | 0.4370 | 0.4382 | 0.43%4 | 0.4406 | 0.4418 | 0.4425 | 0.4441
1.6 0.4452 | 0.4463 | 0.4474 | 0.4484 | 0.4495 | 0.4505 | 0.4515 | 0.4525 | 0.4535 | 0.4545
1.7 0.4554 | 0.4564 | 0.4573 | 0.4582 | 0.4591 | 0.4599 | 0.4608 | 0.4616 | 0.4625 | 0.4633
1.8 0.4641 | 0.4649 | 0.4656 | 0.4664 | 0.4671 | 0.4678 | 0.4686 | 0.4693 | 0.4689 | 0.4706
1.9 0.4713 | 0.4719 | 0.4726 | 0.4732 | 0.4738 | 0.4744 | 0.4750 | 0.4756 | 0.4761 | 0.4767
2.0 0.4772 | 0.4778 | 0.4783 | 0.4788 | 0.4793 | 0.4798 | 0.4803 | 0.4808 | 0.4812 | 0.4817
2.1 0.4821 | 0.4826 | 0.4830 | 0.4834 | 0.4838 | 0.4842 | 0.4846 | 0.4850 | 0.4854 | 0.4857
2.2 0.4861 | 0.4864 | 0.4868 | 0.4871 | 0.4875 | 0.4878 | 0.4881 | 0.4884 | 0.4887 | 0.4830
23 0.4893 | 0.4296 | 0.4898 | 0.4501 | 0.4904 | 0.4906 | 0.4509 | 0.4511 | 0.4913 | 0.4916
2.4 0.4918 | 0.4920 | 0.4922 | 0.4925 | 0.4927 | 0.4925 | 0.4931 | 0.4932 | 0.4334 | 0.4336
2.5 0.4938 | 0.4940 | 0.4941 | 0.4943 | 0.4945 | 0.4946 | 0.4948 | 0.4945 | 0.4551 | 0.4952
2.6 0.4953 | 0.4955 | 0.4956 | 0.4957 | 0.4959 | 0.4960 | 0.4961 | 0.4962 | 0.4863 | 0.4964
2.7 0.4965 | 0.4966 | 0.4967 | 0.4968 | 0.4969 | 0.4970 | 0.4571 | 0.4972 | 0.4973 | 0.4974
2.8 0.4974 | 0.4975 | 0.4976 | 0.4377 | 0.4977 0.4978 | 0.4579 | 0.4979 | 0.4980 | 0.4981
2.9 0.4981 | 0.4982 | 0.4982 | 0.4983 | 0.4984 | 0.4984 | 0.4985 | 0.4985 | 0.4586 | 0.4386
3.0 0.4987 | 0.4987 | 0.4987 | 0.4988 | 0.4988 | 0.4383 0.4989 | 0.498% | 0.4990 | 0.4930
33 0.4990 | 0.4991 | 0.4991 | 0.4991 | 0.4992 | 0.4992 | 0.4992 | 0.4992 | 0.4993 | 0.4993
3.2 0.4993 | 0.4993 | 0.4994 | 0.4994 | 0.4994 | 0.4994 | 0.4994 | 0.4995 | 0.4995 | 0.49395
3.3 0.4995 | 0.4995 | 0.4995 | 0.4996 | 0.4996 | 0.4596 | 0.4996 | 0.4996 | 0.49396 | 0.4557
3.4 0.4997 | 0.4997 | 0.4997 | 0.4957 | 0.43%7 0.4997 | 0.4997 | 0.4897 | 0.4997 | (.4998
3.5 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4598 | 0.4338 0.4998 | 0.4998 | 0.4958
3.6 0.4998 | 0.4998 | 0.4999 | 0.4995 | 0.4959 | 0.4533 | 0.4333 0.4985 | 0.4599 | 0.499%
3.7 0.4999 | 0.4999 | 0.4939 | 0.4999 | 0.4935 | 0.4935 | 0.4333 0.4999 | 0.4995 | 0.4598%
3.8 DAESS 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.499% | 0.4999 | 0.4999
3.9 0.5000 | 0.5000 | 0.5000 | 0.5000 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000

This table is
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referenced in the following topics:
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Tables T-11

Table entry for p and Cis Probability p
the critical value t* with
probability p lying to its
right and probability C lying
between —t* and t*.

= TABLE D o

Upper-tail probability p

df 25 .20 .15 .10 .03 .025 .02 .01 .005 .0025 .001 .0005

60 0.679 0.848 1.045 1.296 1.671 2.000 2.099 2.390 2.660 2:915 3.232 3.460
80 0.678 0.846 1.043 1.292 1.664 1.990 2.088 2.374 2.639 . 2.887 3.195 3416
100 0.677 0.845 1.042 1.290 1.660 1.984 2.081 2.364 2.626 2.871 3.174 3.390
646 1.962 2.056 2.330 2.581 2.813 3.098 3.300
645 1.960 2.0534 2.326 2.576 2.807 3.091 3.291

50% 60% 70% 80% 90% 95% 96% 98% 99% 99.5% 99.8% 99.9%

Confidence level C




