
SAMPLING & INFERENTIAL 
STATISTICS

Sampling is necessary to 
make inferences about a 
population.



SAMPLING

• The group that you observe or 
collect data from is the sample.

• The group that you make 
generalizations about is the 
population.

• A population consists of members of 
a well defined segment of people, 
events, or objects.



REASONS FOR SAMPLING

• Important that the individuals 
included in a sample represent 
a cross section of individuals in 
the population.  

• If sample is not representative 
it is biased -- you cannot 
generalize to the population 
from your statistical data.



STEPS

• Identify the population.
• Determine if population is accessible.
• Select a sampling method.
• Choose a sample that is 

representative of the population.
• Ask the question -- can I generalize to 

the general population from the 
accessible population? 



PROBABILITY SAMPLING

• Type of sample in which "every 
person, object, or event in the 
population has a nonzero chance of 
being selected."

• When probability sampling is used, 
inferential statistics allow 
estimation of the extent to which the 
findings based on the sample are 
likely to differ from the total 
population.



PROBABILITY SAMPLING 
TYPES

• Random sample
– All members of the population have an 

"equal and independent" chance of 
being included in the sample.  

– Must use a table of random numbers to 
select the sample.  

– Assign each member of the population a 
distinct number then use the table of 
random numbers to select the members 
of the population for the sample.



PROBABILITY SAMPLING 
TYPES

• Random sample (continued)
– Random selection for small samples 

does not guarantee that the sample will 
be representative of the population.

– The main advantage: the sample 
guarantees that any differences 
between the sample and its population 
are "only a function of chance" and not 
due to bias on your part.



PROBABILITY SAMPLING 
TYPES

• Stratified sample
– Define subgroups, or strata, of interest 

then select a specified number of 
subjects from each subgroup.  

– Improves representativeness & allows 
you to study differences between 
subgroups of the population.  

– Major advantage is guaranteeing 
inclusion of the defined population 
groups.



PROBABILITY SAMPLING 
TYPES

• Cluster sample
– You take the sample from naturally 

occurring groups in your population.  
– These natural groups are called 

clusters. 
– A requirement of a cluster sample is 

inclusion of all the members of the 
cluster.  

– Sampling error is greater than with
ramdom sampling.  



PROBABILITY SAMPLING 
TYPES

• Cluster sample (continued)
– As example, students at ASU are a 

cluster of occupants of Tempe.  If you 
wanted to study student shopping 
patterns in Tempe you could select a 
cluster sample using ASU.  

– The data from this example of a cluster 
sample could not be generalized for the 
total population of Tempe.



PROBABILITY SAMPLING 
TYPES

• Systematic sample
– Selection of every kth person, 

event or object from a list of the 
population.  

– First determine number required 
for sample (n), then determine 
total N in population.  

– N/n yields the sampling interval to 
use for the entire list. 



PROBABILITY SAMPLING 
TYPES

• Systematic sample (continued)
– First member randomly selected from 

the first k members of the list.  
– Every kth member then selected.
– Only the first member of sample is 

selected independently.
– All remaining automatically selected.  
– Cannot use lists that are not random --

no alphabetical list.



NON-PROBABILITY 
SAMPLING

• Used when probability methods 
for sampling are not possible.  

• Main reason is you cannot 
enumerate the population 
elements.



NON-PROBABILITY 
SAMPLING TYPES

• Accidental sample
– Weakest of all sampling 

procedures.  
– As example, if I wanted to know 

about the lighting in this classroom 
I would turn to the first person I 
see in the classroom to interview.  

– No way to estimate sampling error 
without repeating the study using 
probability sampling technique.



NON-PROBABILITY 
SAMPLING TYPES

• Purposive sample
– You select sample elements that 

you judge to be typical or 
representative of the selected 
population.  

– Used for attitude and opinion 
surveys.  

– Sample elements may be typical 
now not but not typical in the 
future.



NON-PROBABILITY 
SAMPLING TYPES

• Quota sample
– Select quota based on known 

characteristics of the population.
– For example, age breakdown of a 

population  Sample would be proportional 
to the size of each age segment.

– You do not know whether the individuals 
that you select from each characteristic 
are representative of that characteristic.  

– Systematic bias can result.



SAMPLE SIZE

• Size needed depends on the 
precision that you need in your 
research.

• Best idea is to use as large a sample 
as possible because the larger the 
sample, the smaller the standard 
error.  

• The standard error of a sample mean 
is inversely proportionate to the 
square root of the sample size.  



SAMPLE SIZE

• To double precision you would 
have to quadruple the sample n.

• Use no less than 30 subjects if 
possible.  

• If you use complex statistics, 
you may need a minimum of 100 
or more in your sample (varies 
with method).



SAMPLE SIZE

• Representativeness, not size, is 
the more important consideration.  

• Can't eliminate bias through 
sample size!



SAMPLING ERROR

• Error can occur often with 
sampling.  

• Sampling error is the difference 
between the mean of the 
population and the mean of the 
sample.  

• Since you don't know the mean 
of the population, you must 
estimate variability. 



SAMPLING ERROR

• Sampling errors of the mean 
have predictable laws; see any 
statistics book for details.

• There are two possible 
consequences with sampling 
error:  Type I & Type II errors.



SAMPLING ERROR
• Type I errors

– You declare that there is a relationship 
between your dependent and 
independent variables.  

– Follow-up research shows that your 
suggested relationships do not actually 
occur.

– Your results aren't replicated.  
– Type I errors lead to changes that are 

unwarranted.  
– Much more serious than type II.



SAMPLING ERROR

• Type I errors (continued)
– The type I error is the rejection of 

a true null hypothesis.
– If the null hypothesis is true, you 

are correct in retaining it & in 
error in rejecting it.



SAMPLING ERROR

• Type II errors
– You conclude that the difference 

between two groups is attributed 
to chance & your null hypothesis 
is true depending on how you state 
it.  

– Later research rejects your null 
hypothesis.



SAMPLING ERROR

• Type II errors (continued)
– Type II errors lead to status quo 

when a change may be warranted 
based on the findings.

– The retention of a false null 
hypothesis is a type II error.  

– If the null hypothesis is false, you 
are in error in retaining it and 
correct in rejecting it.



NULL HYPOTHESES

• Your two choices in using a null 
hypothesis are differences occurred 
by chance or were the result of the 
relationship between the variables.

• Remember that the null hypothesis 
states that there is no actual 
relationship between variables & 
that any observed relationship is 
only a function of chance.



LEVELS OF SIGNIFICANCE

• You should establish a 
predetermined level of significance, 
below which you will reject the null 
hypothesis.  

• The generally accepted levels are 
0.05 and 0.01. 

• Five chances out of 100 of being a 
chance occurrence vs. 1 out of 100.  

• Be as rigorous as possible.



TESTS FOR INFERENTIAL 
STATISTICS

• T-Test
– Can be used as an inferential method to 

compare the mean of the sample to the 
population mean using z-scores and the 
normal probability curve.  

– You use t-curves for various degrees of 
freedom associated with your data.   

– Degrees of freedom are the number of 
observations that vary around a constant.  

– You can only compare two means with 
the T-test.



TESTS FOR INFERENTIAL 
STATISTICS

• ANOVA
– Analysis of variance is a ratio of observed 

differences between more than two 
means.  

– It is more versatile than a T-test and 
should be used in most cases in lieu of the 
T-test.  

– The analysis allows comparison of means 
of the samples and testing of the null 
hypothesis regarding no significance 
difference between means of the samples.



TESTS FOR INFERENTIAL 
STATISTICS

• Chi-square
– An index used to find the 

significance of differences between 
the proportions of subjects, events, 
objects that can be stratified into 
different categories.  

– Compares observed to expected 
frequencies.



DISCUSSION
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