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SAMPLING by Ed See

Module 1. Sampling Concepts

Learning Objectives:

1. Define sampling

2. Distinguish probability sampling from non probability sampling

3. Discuss the connection between probability sampling and the z-score

4. Describe the role of sampling in inferential analysis

Sampling is the process of obtaining a sample. It involves sample size determination and sample selection.

Sample is a representative portion of the population. It is a group of any number of observations selected from a population as long as it is less than the total population.

Population is the entire number of persons, things or events (observations) having at least one trait in common. Populations may be limited (finite) or unlimited (infinite).

Reasons for sampling

1. Embracing the entire population will be very expensive (studying all Philippine voters)

2. Involving the entire population could be deadly (examining all the blood of Mr. X)

3. Engaging the entire population will be impractical (Spilling all the contents of one sack of rice)

4. Containing the entire population could be very costly (Tasting all the 1,000 pieces of suman)

Descriptive statistics refers to statistical tools or data that describe a sample or a population.

Inferential statistics refers to statistical tools or data that enables a sample data to describe a population. 

Statistic refers to the descriptor of a sample (sample size, n, sample variance, s2, sample standard deviation, s)

Parameter refers to the descriptor of a population (population size, N, population variance, δ2,population standard deviation, δ)

Probability sampling is the only one general approach that allows the researcher to use the principles of statistical inference to generalize from the sample to the population (Frankfort- Nachmias & Leon-Guerrero 2002), its characteristic is fundamental to the study of inferential statistics (Davis, Utts & Simon, 2002). It is the sampling technique that uses the probability theory to calculate the likelihood of selecting a particular sample and allows the drawing of conclusions about the population from the sample.(Pelosi, Sandifer, & Sekaram 2001) and it has the advantage of projecting the sample survey results to the population (McDaniel & Gates 2002). Inferential statistical analyses are based on the assumption that the samples being analyzed are probability samples (Burns & Grove 1997). 

Sampling distribution is the probability distribution of a sample statistic that is formed when samples of size n are repeatedly taken from a population. If the sample statistic is the sample mean then the distribution is the sampling distribution of sample means.

Sampling distribution of a sample mean is the probability distribution of the sample mean. It is the distribution made up of measures taken on successive random samples. When all samples in an entire population are measured, the resulting sampling distribution is assumed to approximate normality (refer to Central Limit Theorem). It is important because inasmuch as the sampling distribution approximates normality, it allows us to use the percentage on the normal curve from the Z table. This puts us in a convenient position to make probability statements concerning the distribution of measures, just as we could with the distribution of normal scores. Our proceeding probability sampling formulae will demonstrate its importance.

SAMPLING DESIGNS

Probability sampling

Simple random sampling is a design that provides each element or item in the total population an equal probability or chance of being studied in the sample of that population.


Systematic sampling is a design intended for situations where a complete list of the elements of a population is available. It one case, this is done by deciding what sample size is wanted, dividing the total number in the population by the sample size, and using this number as the basis for systematic selection. For example, our population size is 100 and our sample size is 5, we divide 100 by 5 to arrive at 20. We randomly select a number between 1 and 20, say 4. We get the samples starting with 4 and every 20th number hence, i.e., 4, 24, 44, 64, and 84. 

Stratified sampling is a design that allows each stratum to have a/ randomly selected sample element/s for the population. In this design, the population is first broken down into strata.

Proportionate stratified sampling is a design where each stratum sample size is proportionate to the population size of the stratum.

Disproportionate stratified sampling is a design where all stratum sample sizes are equal regardless of their proportion in the population size.

Optimal allocation stratified random sampling is a design that includes variance as a basis in the allocation.

Cluster sampling is one where the population space or area is divided into a number of parts called clusters. Some parts are then randomly selected, and then all the members of the chosen parts are picked as sample elements. In this design a cluster is drawn randomly and all its members become samples. In most cases this design fits to situations when it is difficult or impractical to prepare an accurate list of the elements that make up a target population.

Double (sequential, multiphase) sampling is one that involves collecting data from a sample using a previously defined technique and based on the information found, selecting a subsample for further study.

Non-probability sampling

Convenience sampling (accidental sampling) is a design that consists of simply taking the cases that are available and continuing the process until a designated sample size is reached. 

Quota sampling is a design where a specific size (quota) for each sample is set. In one case, the researcher begins by describing the population in terms of the dimensions assumed to be pertinent to the research problem. The researcher then determines the proportion of the population falling into each of the relevant classes, usually using data taken from a recent census. This specifies the quota for the sample so that the percentage of subjects in each class of the total sample will contain the same percentage of individuals making up the corresponding subset of the population.

Purposive sampling is a design that involves handpicking the cases to be included so that they appear to be representative of the population in which the researcher is interested.

Snowball sampling is a design where the researcher starts with a few known cases and then selects additional subjects by asking sample participants to identify others with the characteristics in question. Each of the later subjects requested to name others, and the process is repeated until a satisfactory sample size is achieved. This process is similar to a chain letter. This is used when the list of all persons in a population is unavailable (such as those hiding), e.g. victims of domestic violence, parent of stillborn babies, drug users, corruptors.

Module 2. 
Sample size formula for estimating population mean; population size, 

variance and confidence level given

Learning objectives

1. Define/describe the formula 

2. Explain and illustrate the computational process

a. Manually

b. Using a software

Definition/description


The formula is designed for estimating population parameters, especially population arithmetic mean, whose variable measures are interval/ratio. The formula presupposes a knowledge of the population variance (maybe taken from previous research on similar population). It also requires a given confidence level and a margin of error which must be interval/ratio measure and of similar unit of measure  

Computational process

Sample size for estimating the population mean 

Case 1(Sample size for estimating the population mean, with finite 



population)


Mr. Virgil Yu, a doctoral student, has for his dissertation a study on the income of Vee U students. Inasmuch as the university’s 15,000 student population is too large, he intends to do a probability random sampling (so he can make an inferential analysis). 

Past undergraduate theses on Vee U student biographical data show that the students have an average family income of P10,000 per month and the standard deviation of their incomes is P8,000. 


Mr. Yu’s adviser advised him to consider a margin of error of P500 per month and a 95 percent confidence level. 

What must be Mr. Yu’s sample size? 

Davis, Utts and Simon’s formula 1

n = __N δ2_  

       (N-1) e2    +  δ2 

           z2 

N = Population size

δ2 = Variance of the variable being measured based on past research

e = Margin of error in terms of the value of the variable being measured

z = Standard score based on an assumed confidence level 

N = 15,000

δ2 = (8,000)2 
e2 = (500)2 

confidence level  = 0.95, alpha = 1-0.95 = 0.05, Area = 0.5-0.05/2 = 0.5 -0.025 = 0.475 (from the z-table, at A =0.475, z = 1.96)

z2 = 1.962
By substituting these values to the formula, we get the sample size to be

n = __N δ2_  

=            15,000(8,000)2 
 
= 923


       (N-1) e2    +  δ2     (15,000-1) (500)2 +(8,000)2  

           z2 


1.962
Module 3. 
Sample size formula for estimating population proportion; population size, 

proportion and confidence level given

Learning objectives

1. Define/describe the formula 

2. Explain and illustrate the computational process

a. Manually

b. Using a software

Definition/description

The formula is designed for estimating population parameters, especially population proportion (in decimals), whose variable measures are categorical and dichotomous. The formula presupposes a knowledge of the population proportion (maybe taken from previous research on similar population). It also requires a given confidence level and a margin of error which must be in decimals.  

Computational process

Sample size for estimating the population proportion 

Case 2 (Sample size for estimating the population proportion, with finite 


population)


Mr. Virgil Yu, a doctoral student, has for his dissertation a study on the student acceptability of changing the name of the university from Vee U to Y U (whether it is acceptable or not acceptable). Inasmuch as the university’s 15,000 student population is too large, he intends to do a probability random sampling (so he can make an inferential analysis). 

Mr. U suspects that the change will be acceptable to seventy percent of the students. 


Mr. Yu’s adviser advised him to consider a 95 percent confidence level and a margin of error of five percent.

What must be Mr. Yu’s sample size? 

Davis, Utts and Simon’s formula 2

n = __NPQ__ 

       (N-1) e2  +  PQ

           z2 

P= proportion between two variables of nominal measure in decimal form

Q = 1-P

e = margin of error as ratio in decimal form

z = standard score based on an assumed confidence level 

N = 15,000

P = 0.7

Q = 1-0.7 = 0.3

e2 = 0.052
z2 = 1.962 (at confidence level of 95 percent)

n = __NPQ__ 

=          15,000(0.7)(0.3)

= 316

       (N-1) e2  +  PQ
     (15,000-1)0.052+ (0.7)(0.3)


           z2 


     1.962
Module 4. A simplified formula derived from the “categorical dichotomous” formula

Learning objectives

1. Define/describe the formula 

2. Explain and illustrate the computational process

a. Manually

b. Using a software

Definition/description

The formula is designed for estimating population parameters, especially population proportion (in decimals), whose variable measures are categorical and dichotomous. The formula presupposes a population proportion of 0.5, a confidence level of 95.44 percent and a huge value of population size to render 1 in (N-1) negligible. It also requires a given margin of error which must be in decimals.  

Computational process


The Anti-social Climate Station was contracted by Longevity Givers, Inc. to survey the senior citizens (aged 50 and above) of the Philippines of their willingness to buy the firm’s longevity potion. The firm wants a probability sample of such citizen’s stratified by income level and at a margin of error of 0.01. The population of the senior citizens is broken down as follows:

Income level

Population,  in million/s
Very poor

4

Poor


3

Middle class

2.48

Rich


0.5

Very rich  

0.02

Total

         10

Activity
Using Slovin’s formula, compute for the total sample size and the proportionate stratified 

sample sizes.

n = ___N__
(This assumes P = 0.5, z = 2 or confidence level of 95.44 percent, 

      1 + Ne2 
  and 1 in N-1 is negligible because N is so large)

N =   ____10,000,000_____ = 9,990

        1 + (10,000,000)(0.01)2  

Module 5. 
Sample size formula for estimating population mean; population size, 

variance and confidence level given. Population size is unknown

Learning objectives

1. Define/describe the formula 

2. Explain and illustrate the computational process

c. Manually

d. Using a software

Definition/description


The formula is designed for estimating population parameters, especially population arithmetic mean, whose variable measures are interval/ratio where population size is unknown.. The formula presupposes a knowledge of the population variance (maybe taken from previous research on similar population). It also requires a given confidence level and a margin of error which must be interval/ratio measure and of similar unit of measure  

Computational process

Sample size for estimating the population mean (with infinite or unknown population)

n = z2 δ2    = (1.962) (80002) = 964

       e2                5002 
Module 6. 
Sample size formula for estimating population proportion; population 

proportion and confidence level given; population size unknown

Learning objectives

1. Define/describe the formula 

2. Explain and illustrate the computational process

c. Manually

d. Using a software

Definition/description

The formula is designed for estimating population parameters, especially population proportion (in decimals), whose variable measures are categorical and dichotomous. The formula presupposes a knowledge of the population proportion (maybe taken from previous research on similar population). It also requires a given confidence level and a margin of error which must be in decimals. Here, population size is unknown.  

Computational process

Sample size for estimating the population proportion (with infinite or unknown population)

n =  z2PQ  = (22)(0.7)(0.3) = 336

          e2             0.052
ACTIVITIES TO PERFORM/ QUESTIONS TO ANSWER

1. 
Mr. Virgil Yu, a doctoral student, has for his dissertation a study on the income of AU students. Inasmuch as the university’s 25,000 student population is too large, he intends to do a probability random sampling (so he can make an inferential analysis). 

Past undergraduate theses on AU student biographical data show that the students have an average family income of P 5,000 per month and the standard deviation of their incomes is P 1,000. Mr. Yu’s adviser advised him to consider a margin of error of P200 per month and a 95 percent confidence level. What must be Mr. Yu’s sample size?

2. 
Mr. Virgil Yu, a doctoral student, has for his dissertation a study on the student acceptability of changing the name of the university from AU to UA (whether it is acceptable or not acceptable). Inasmuch as the university’s 25,000 student population is too large, he intends to do a probability random sampling (so he can make an inferential analysis). Mr. U suspects that the change will be acceptable to fifty percent of the students. 


Mr. Yu’s adviser advised him to consider a 95 percent confidence level and a margin of error of five percent. What must be Mr. Yu’s sample size? 

3. 
The Anti-social Climate Station was contracted by Longevity Givers, Inc. to survey the senior citizens (aged 50 and above) of the Philippines of their willingness to buy the firm’s longevity potion. The firm wants a probability sample of such citizen’s stratified by income level and at a margin of error of 0.01. The population of the senior citizens is broken down as follows:

Income level

Population,  in million/s
Very poor

4

Poor


3

Middle class

2.48

Rich


0.5

Very rich  

0.02

Total

         10

Using Slovin’s formula, compute for the total sample size and the proportionate stratified 

sample sizes.

	Income level
	Sub-population proportion
	Multiplied by computed total sample size
	Proportionate sample size

	Very poor
	0.4
	9,990
	3,996

	Poor
	0.3
	
	

	Middle class
	0.248
	
	

	Rich
	0.05
	
	

	Very rich
	0.002
	
	

	Total
	1.000
	
	


n = ___N__
(This assumes P = 0.5, z = 2 or confidence level of 95.44 percent, 

      1 + Ne2 
  and 1 in N-1 is negligible because N is so large)

n =   ____10,000,000_____ = 9,990

        1 + (10,000,000)(0.01)2  

4.
Mr. Virgil Yu, a doctoral student, has for his dissertation a study on the income of Mountaineers whose actual population nobody knows. Past undergraduate theses on these mountaineers show that the students have an average family income of P 5,000 per month and the standard deviation of their incomes is P 1,000. 


Mr. Yu’s adviser advised him to consider a margin of error of P200 per month and a 95 percent confidence level. What must be Mr. Yu’s sample size? 

5. Mr. Virgil Yu, a doctoral student, has for his dissertation a study on the mountaineers’ acceptability of changing their name from mountaineers to valleyers (whether it is acceptable or not acceptable). From their population that nobody knows, he intends to do a probability random sampling (so he can make an inferential analysis). 

Mr. U suspects that the change will be acceptable to fifty percent of the students. 
Mr. Yu’s adviser advised him to consider a 95 percent confidence level and a margin of error of five percent.

What must be Mr. Yu’s sample size? 

6. Prove that at a confidence level of 95.44 percent, a proportion, P equal to 0.5, and assuming 1 in (N-1) is zero because of a very larger N value 

     __NPQ__ 

       (N-1) e2  +  PQ

           z2 

is equal to 

     ___N__


      1 + Ne2
