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. Learning Objectives

Understand . . .
The two premises on which sampling theory Is based.
The accuracy and precision for measuring sample
validity.
The five questions that must be answered to develop a
sampling plan.

The two categories of sampling techniques and the
variety of sampling technigues within each category.

The various sampling techniques and when each Is
used.




ldea of Sampling

The basic idea of
sampling Is that by
selecting several
elements from a
population, we can
make an inference
about the entire
population.
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i ' The Nature of Sampling

Population

Population Element
Sample
Sample subject
Sampling frame

Census
Parameter
Statistics
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| Parameter and Statistics: Example




Why Sampling is Needed?

Cost

Time

Destruction of Test unit
More accurate
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When Is a Census Appropriate?

Feasible Necessary




What Is a Valid Sample?

Accurate ! ; Precise
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Sampling Design
within the Research Process

Management-FResearch
Cuestion Hierarchy

Define Relevant
Population

Select Sample Type
Mon probakility Frobability

Identify Existing
Sampling Frames

Select the Sampling
Technique

Evaluate
Sampling Frames

Select
Sampling Frame

Modify or Construct
Sampling Frame

Probability

Nonprobability
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Types of Sampling Designs

Element Probability Nonprobability
Selection
Unrestricted Simple random Convenience

Restricted Complex random Purposive
Systematic Judgment
Cluster Quota
Stratified Snowball

Double
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Some basic terms

* Representativeness
* Probabllity Sampling

— Randomly selected, each element has a known probability of
being chosen which is not equal to 0

* Non Probability Sampling

— Non random, unknown probability of being chosen



Steps in Sampling Design

What is the target population?

What are the parameters of
Interest?

What is the sampling frame?

What is the appropriate sampling
method?

)
v What size sample is needed?
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| When to Use Larger Sample Sizes?

Population
variance

Number of B g B Tk Desired

subgroups For_ abwe g 2V | precision

Confidence — Small error
level range




Selecting a random sample

 Numbered paper/ball
 Random number tables
« Computer generated
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TABLE 1
37751 04998
50915 64152
99142 35021
70720 10033
18460 64947
65763 41133
83769 52570
58900 78420
54746 71115
56819 27340
34990 62122
02269 22795
43042 53600
92565 12211
67424 32620
04015 77148
85226 19763
03360 07457
72460 99682
66960 55780
14824 95631
34001 05618
77718 83830
60930 05091
94180 62151

RANDOM DIGITS

66038
82981
01032
25191
32958

60950
60133
98579
78219
07200

38223
87593
45738
06868
60841

09535
46105
75131
27970
71778

00697
41900
29781
35726
08112

63480
16796
57907
62358
08752

35372
26211
33665
64314
52663

28626
81830
00261
87786
86848

10743
25289
41209
25632
52629

65462
23303
72917
07414
26646

98442
27102

80545

03784
96366

06782
87384
10718
11227
57864

37006
95383
31100
59576
85000

97871
26714
50451
34096
51692

24815
10928
10840
49211
07617

Y. T s i

22245
71635
54112
74377

89092

814561
90182
39342
41702
85159

22774
67823
67239
61382
04835

55919
73253
23472
17656
71442

13930
60755
74182
69586
42954

M"™INrsr

83538
34470
15150
88150
23697

78764
84990
46346
54517
15460

46026
20196
02004
33972
48576

45274
85922
07438
12736
36130

02938
61404
08293
20226
225211

"o A

62351
13608
36856
25567
74308

52645
26400
14401
87676
97564

16981
54850
70698
13161
33884

38304
21785
08375
27476
70425

54619
56947
62588
08274
09395

sletplolay

74514
26360
03247
87457
00881

19841
39128
13603
14078
29637

87291
46779
53597
47208
10101

93125
42624
29312
21938
39874

28909

91441
99625
28167
43561

Q2111

90497
76285
40392
49512
88976

50083
97043
46525
45317
27742

56946
64519
62617
96604
84129

91847
92741
62264
673056
62035

53950
19299
22088
65279
45692

RO2M0
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Advantages Disadvantages

e Easy to implement Requires list of
with random dialing population elements

Time consuming

Uses larger sample
sizes

Produces larger
errors

High cost




Advantages
Simple to design

Easier than simple
random

Easy to determine
sampling distribution of
mean or proportion

Systematic

Disadvantages

Periodicity within
population may skew
sample and results

Trends in list may bias
results

Moderate cost




« Population is divided
Into sub-population or
stratum and the
subjects selected

randomly.
* Proportionate.
= Disproportionate




Advantages

« Control of sample size in
strata

Increased statistical
efficiency

Provides data to
represent and analyze
subgroups

Enables use of different
methods In strata

Stratified

Disadvantages

Increased error will result
If subgroups are selected
at different rates
Especially expensive if
strata on population must
be created

High cost




Clustered Sampling

« Population is
divided into
clusters, the
cluster is
randomly

v ,.a'ig AL
selected % : ﬁ %{ i fﬁ % i fsw




Advantages

* Provides an unbiased
estimate of population
parameters if properly
done

Economically more
efficient than simple
random

e Lowest cost per sample
« Easy to do without list

Cluster

Disadvantages

Often lower statistical
efficiency due to
subgroups being
homogeneous rather
than heterogeneous

Moderate cost
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. Stratified and Cluster Sampling

Stratified Cluster

« Population divided « Population divided
Into few subgroups INto many subgroups

 Homogeneity within * Heterogeneity within
subgroups subgroups

* Heterogeneity  Homogeneity
between subgroups petween subgroups

 Choice of elements Random choice of
from within each subgroups
subgroup




Area Sampling

)" T wee P T
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Double Sampling

Advantages

« May reduce costs If
first stage results in
enough data to
stratify or cluster the

population

Disadvantages

 |Increased costs If
iIndiscriminately used




Nonprobability Samples

No need to
generalize

Limited

Feasibility objectives




Nonprobability
Sampling Methods

Convenience

Judgment
—sg
= o
3 | Quota
-4 W Snowball
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What Is Important in this chapter?

Basic terms
Why sampling is needed?
Characteristics of a good sample

Probability and non probability samples
When each should be used
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Exercise 1

* A medical inspector desires to estimate
the overall average monthly occupancy
rates of the cancer wards In eighty
different hospitals that are evenly located
In the northwestern, southeastern, central,
and southern suburbs of New York City.
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i Exercise 2

Carbondale is a university town with about 24,000 students — a
number of whom come from various parts of the world. For
Instance, there are about 200 Indian and 600 Malaysian students —
about half of each category being women — and a further 1000
students attend Southern lllinois University at Carbondale coming
from over 55 other countries.

Martha Ellenden, a talented and adventurous seamstress, desires
to open a tailoring shop (so rare these days!) in Carbondale, close
to the University Mall, where she lives. She has a good sewing
machine and would start her business immediately if she knew
there was a demand for her services. To assess the market
potential, Martha would like to talk to a few women to estimate how
many clients she might attract. While the American women buy
ready-made clothes from the University Mall, she knows that the
International women, particularly the Indians and the Malaysians,
buy plain material from the Mall and either stitch their own blouses
or send them to their native homes to have them stitched. Martha
would like to talk to forty-five or so individuals to estimate what
demand might exist. How would Martha go about selecting the
forty-five individuals?




Exercise 3

* The Director of University Women'’s

how effective they perceived UW

Professional Advancement (UWPA), appointed
oy the President of SIUC to enhance the status
of women on campus some two years ago, was
Istening to a speech made by the President of

the Women's Caucus. It suddenly
the Director that it would be a great idea to get
the opinion of members of this vocal group on

occurred to

PA to be In

enhancing the status of women on campus. She

thought she could ask a few quic

K questions as

the audience left the meeting room. What
should be her sampling design and how should

she proceed?
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Exercise 4

* A consultant has administered a
guestionnaire to some 285 employees
using a simple random sampling
procedure. As he looked at the responses,

he felt that two of the items In the
guestionnaire might not have been clear
to the respondents. He would like to know
If this true.




Exercise 5

 The McArthur Company produces special vacuum

cleaners that can be conveniently used to clean the
Inside of cars. About a thousand of these are produced
every month with serial numbers attached to them and
stored serially in a stock room. Once a month an
Inspector comes and does a quality control check on
fifty of the units. When he certifies them to be of a
acceptable quality, the units are released form the stock
room for sale. The production and sales managers,
however, are not satisfied with the quality control check
since, quite often, many of the units sold are returned by
customers for various types of defects. What would be
the most useful sampling plan to test the fifty units?
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