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Sampling Design & 
Measurement
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Review

¨ Concepts:
– Population
– Sample
– Subjects/elements

– Parameters vs. statistics
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Today’s Topic
¨ Sampling design

– Probability sampling
– Nonprobability sampling
– Sampling geographic distribution
– Sampling error
– Sample size

¨ Measurement scales
– Nominal
– Ordinal
– Interval/ratio

¨ Dataset creation
¨ Introduction to Excel and SPSS
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Sampling Design

¨ Randomization:
– Fairness, equal chance; ensuring adequate sample for 

inference

¨ Probability sampling
– Can specify the probability of any particular sample

¨ Nonprobability sampling
– Impossible to specify the probabilities, inferences are 

hence of unknown reliability

¨ Samples based on experimental designs
– Rare in social science
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Sampling Design

¨ Probability sampling methods
– (Simple) random sampling

• All individual subjects initially have equal chances 
of selection

• Any set of elements of size n has an equal chance of 
selection

• Need a complete list of all subjects in the population
– Called “Sampling frame”

• Computer generated random number table
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Sampling Design
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Sampling Design
¨ Probability sampling methods

– (Simple) random sampling
– Systematic random sampling

• k=N/n, skip number
• Select a subject at random from the first k subjects
• Select every kth subject listed after that one
• But, two adjacent subjects can never appear at the same time in 

the sample
• Bias may occur if data is cyclical, and the cycle =k

– Stratified random sampling
• Divide the population into separate groups (strata)

– Race, gender, rural vs. urban, education level, occupation…
– We are interested in comparing these strata

• Select a simple random sample from each stratum
• Proportional vs. disproportional
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Sampling Design
¨ Probability sampling methods

– (Simple) random sampling
– Systematic random sampling
– Stratified random sampling
– Cluster sampling

• Divide the population into a large number of clusters
• Randomly select clusters
• Every subject in selected clusters is included in the sample
• Geographical cluster:

– Facilitate interviews by reducing travel time
– Spatial autocorrelation

– Multistage sampling
• Combination of various sampling methods

Need a complete Need a complete 
list of populationlist of population
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Sampling Design

¨ Probability sampling
– (Simple) random sampling
– Systematic random sampling
– Stratified random sampling
– Cluster sampling
– Multistage sampling

¨ Nonprobability sampling
– Volunteer sampling
– Often unrepresentative, leading to misleading 

conclusions
– E.g. internet poll, street corner interview
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Sampling Design

¨ Sampling geographic distribution
– Spatially and statistically random
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Sampling Design

¨ Sampling error and bias
– Errors that occurs when we use a statistic based 

on sample to predict the value of a population 
parameter

• Approval rating: 63-68% by different polling 
agencies; population 66% (unknown)

– Random sampling: �f 3% (margin of error)
– Nonprobability sampling: sampling bias

• E.g. internet survey
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Sampling Design

¨ Response Bias
– Due to the way a question is asked or worded
– Incorrect response (characteristics of interviewees 

(race); lying)
– E.g. CBS News poll in 2006

• favor for a gasoline tax, 12%

• Favor for a gasoline tax to reduce dependence on foreign oil , 
55%

• Favor a gasoline tax to help reduce global warming, 59%

¨ Nonresponse bias: missing data
– Unreachable; refuse to participate; fail to answer Qs
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Sampling Design

¨ Sample size (n)
– No rule can be provided
– Cover the variability
– 3% of population
– > 30 obs
– Finance and time may dictate sample size
– Pilot study
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Unit of Analysis
¨ Casual definition:  The type of things which 

we are collecting information about
¨ Common units of analysis:

– Person (most common), family/household
– Organization, firm, school…
– Country, state, county, city…
– Tree, bird, car…
– …
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Measurement

¨ The task of gathering information that 
characterizes or represents a social 
phenomena
– People’s opinions on gun control
– The severity of unemployment in a country
– The typical wages offered in a given industry
– Number of children desired
– …
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Ways to Measure
¨ Topic:  Opinions on Gun Control
¨ Option #1:  In-depth interview

– Spend 4 hours interviewing each of you
– Transcribe 25 pages of interview text per person
– Develop a rich understanding of views

¨ Pros
– 1.  Creates very detailed knowledge

¨ Cons:
– 1.  Hard to gather information on many people
– 2.  Complexity makes comparisons difficult
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Ways to Measure
¨ Option #2:
¨ Ask people a very pointed question

– Ex:  “Do you approve of gun control or not?” Yes/No

¨ Pros
– 1. Fast, easy.  You can “measure” thousands of people
– 2. Information is in a comparable form – making 

comparison easy

¨ Cons
– Result in simplification of information.  Much detail is 

lost.
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Measurement Scales

¨ Measurement can involve different scales
– E.g., the difference between measuring 

temperature in degrees versus a labeling days as 
“hot” and “cold”

– Nominal
– Ordinal
– Interval /Ratio
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Measurement Scales: Nominal

¨ A set of “unordered” categories
– Nominal = latin for “name” or “label”
– Even if number is used to label (1=female, 2=male)

¨ Categories are “homogeneous”
– All people in that category must have a commonality

¨ “Mutually Exclusive”
– People can’t fit into more than one category

¨ “Exhaustive”
– There should be a category for everyone
– Even if it is “none of the above” or “other” 

¨ Often called “qualitative” data
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Measurement Scales: Nominal

¨ Problem:  Suppose you are interested in measuring 
“religion”, but, a person is both Protestant and 
Jewish

¨ Solution: 
– Design a better survey that can cope with this.  E.g. add 

category for “Prot/Jewish”, or “multi-religion”
– “Destroy” information by forcing the person to choose 

(or by choosing for them)

¨ E.g. 2000 census race
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Measurement Scales: Nominal

¨ Examples:
– Gender:  male, female
– Race: white, black, Asian, Hispanic
– Country of residence:  US, Japan, Mexico, etc.
– Religion:  Protestant, Catholic, Hindu, etc…
– Country’s regime:  democratic vs. non-

democratic
– Mode of transportation: car, bus, bike…
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Measurement Scale: Ordinal
¨ Similar to nominal, but “ordered” categories
¨ Don’t specify “distance” between categories
¨ Example:

– Lower Class, Middle Class, Upper Class
– Geography department rankings
– Elementary school, middle school, high school
– Small, medium and large city

¨ Ordinal Scales are:
– Homogeneous
– Mutually exclusive
– Ordered
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Measurement: Interval/Ratio
¨ A set of numerical values, also “quantitative data” 

– Homogeneous; Ordered
– Measured in comparable units, meaningful “distance”

¨ E.g. # of children a person has, age, income…
¨ May be “discrete” or “continuous”

– Can no longer subdivide the basic unit (e.g. number of 
children, integers)

– Infinite possibility, infinite precision (hours of work: 
41.2354566)

¨ Interval: no natural zero (temperature in Celsius);
– Compare by difference, not ratio

¨ Ratio: has natural/intrinsic zero (income)
– Compare by both difference and ratio
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Different Ways of Classification
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Measurement Scale

¨ Different scales
– Nominal
– Ordinal
– Interval/ratio

¨ Different statistical methods for different scales 
(gender vs. income)

¨ Quantitative variables can be treated as qualitative, 
but lose information 
– e.g. age: <20, 21-30, 31-40…
– Years of schooling� elementary, middle, high 

school…
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Geographic Data

PointPoint

LineLine

AreaArea
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From Design to Datasets
¨ Choose appropriate sampling methods, & n
¨ Choose appropriate measurement

– Choose an unit of analysis
– Choose a measurement scale

¨ Take measurements on relevant subjects
� sets of measurements on a group of cases 

¨ Data entry, creating a database
¨ Data is often organized in a spread sheet format:

– Rows contain all measurements on each subject
– Columns reflect sets of measurements or “variables”

Datasets
¨ Suppose we measured 5 people regarding 

views on gun control and gun ownership:

Person Views on 
Gun Control

# Guns 
owned

1 Favor 0

2 Oppose 3

3 Favor 0

4 Favor 1

5 Oppose 1

Rows contain all 
info on each 

person (a case)

Columns contain 
all measurements 
on a particular 

topic (a variable)
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Dataset

¨ Data
– A collection of information, through survey, 

experiments, observation…

¨ Variable
– A characteristic that can vary in value among 

subjects: sex, race, income, occupation, GPA…

¨ Observation/case
– All information about one subject

GOG502/PLN504   Youqin Huang 32

Datasets
¨ How many variables (or records) are there 

in this dataset?

Person Views on 
Gun Control

# Guns 
owned

1 Favor 0

2 Oppose 3

3 Favor 0

4 Favor 1

5 Oppose 1
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Summary
¨ Sampling design

– Probability Sampling Methods
• (Simple) random sampling
• Systematic random sampling
• Stratified random sampling
• Cluster sampling
• Multistage sampling

– Nonprobability Sampling Methods
– Sampling geographic data
– Sampling error, sample size

¨ Measurement scale
– Nominal, ordinal interval/ratio

¨ Dataset creation


