
Population = Census

Sample = Survey

Inference
Prediction about POPULATION  

based on SAMPLE data



[           ]Stratified 
RANDOM SAMPLING

SAMPLE
FROM EACH 
STRATA

= SRS

STRATA: 
SAME WITHIN; 
DIFFERENT 
BETWEEN



[        ]Cluster 
SAMPLING

SAMPLE
OF THE 

CLUSTERS

= SRS

CLUSTERS: 
DIFFERENT WITHIN; 
SAME BETWEEN



Simple Random Sample

#’s randomly 
generated 

All samples of size 
“n” are equally likely 

to be selected.

Sample =



Voluntary Response 
B I A S  S a m p l i n g  M e t h o d  

V o l u n t e e rs  

Bias… volunteers may be more passionate 

S a m p l e  =



Convenience Sample 
B I A S  S a m p l i n g  M e t h o d  

E a s i e s t   
t o  re a c h  

Bias… sample may not be representative

Sample =



Sampling BIAS 

Consistent 
under or 

overestimate 
of the value 
measured

Do you 
prefer 
cats to 
dogs?



Observational Study 
Does work out

Doesn’t work out

Measure 
energy level

NO treatment 
is imposed

Measure 
energy level



Subjects

Experiment
Treatment #1  

Treatment #2

Ra
nd

om
 A

ss
ig

nm
en

t

Measure 
response

Measure 
response

Treatment 
is imposed



Randomized Block Design
Subjects Block

1

Block

2

Treatment 
(A) 

Treatment 
(B) 

Treatment 
(A) 

Treatment 
(B) 

Measure 
response

Measure 
response

Measure 
response

Measure 
response

A
ss

ig
nm

en
t

R
an

do
m

Block based on 
variable that 

will affect 
response.



(A) (B) 

(A) (B) Pair

Pair

Pair

Matched Pairs Design
Subjects

Pair (A) Measure 
response

Measure 
response

Measure 
response

Measure 
response

Pair similar 
subjects

(B) 

(A) (B) 

Randomly 
assign 

treatments 
within pairs



Scope of Inference

Random 
SAMPLE

Random 
ASSIGNMENT

Inference about 

POPULATION
Inference about  

CAUSE & 
EFFECT


