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Basics

Descriptive vs. inferential statistics
Sampling distribution and standard 
error
Central limit theory
Bias and efficiency

Statistics vs. parameters:
descriptive vs. inferential statistics

σ (sigma)sStandard 
deviation

µ (mu)
_
Y

Mean

Population ParameterSample Statistic
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Standard error

σΥ = σ/ n

Standard error estimate
(if don’t know population σ)

σΥ = s= ∑(Y- Y)2

n-1
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Bias and efficiency

• Bias (want sample distribution 
centered around µ)

• Efficiency (small standard 
deviation of the sampling 
distribution)

• Want:  unbiased and efficient 
estimate (Y or b)

Simple regression
(parametric statistics)

• George Murdock ethnographic data on 
societies—to illustrate simple regression

• Ordinal data on political integration and 
degree of stratification (range 0 to 4)

• Use of parametric statistics for ordinal data
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Simple regression
(Murdock data)

2401900009

1201724007

1201533005

0001323003

1101112001

Stratification 
(Y)

Political 
integration 

(X)
CountryStratification 

(Y)

Political 
integration 

(X)
Country

Simple regression

Ŷ = a + b X

Where, a = intercept, b = slope ∆Y
∆X
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Step 1: calculate b
(unstandardized regression coefficient)

byx = cov (x,y)
var (x)

or, byx = ∑ (Xi – X) (Yi – Y)

∑ (Xi – X)2

i=1

i=1

n

n

Step 1: calculate b
(unstandardized regression coefficient)

Computational formula:

= n ∑ XiYi - (∑Xi) (∑Yi)

n∑Xi
2 – (∑Xi)2
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Step 1: calculate b
(how does stratification change relative to 

integration)

Computational formula:
= 10 (38) - (21) (13)

10 (63) – (21)2

= 107
189

b
yx

= .566

Step 2:  find a

Y = a + bX
Y – bX = a
or,  a = Y – bX
a=1.3 – (.566) (2.1)
a=.111
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Step 2:  prediction equation

thus,
Ŷ = .111 + .566X

Step 2:  standardized coefficient

Βyx = byx (sx/sy)

= .566 (sx/sy)
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Interpretation

• byx (unstandardized coeff.) = 1 unit 
change in political integration produces 
a .566 change in stratification

• Βyx (standardized coeff.) = relative 
effect, or strength of association (= ryx
in 1 variable case)

Predicting

Ŷ = .111 + .566X
Ŷ = .111 + .566 (1)
Ŷ = .677  (i.e., 1, .677)
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r2: how good is prediction?

SSE = ∑ (Yi – Ŷi)2

TSS = ∑ (Yi – Y)2

r2= TSS – SSE  
TSS

i=1

n

n

i=1

total SS – residual  SS

total SS

r2: how good is prediction?

r2 interpretation:

“Proportion of variance in 
dependent variable “explained” 
by knowing X”
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How good is prediction?

r = measure of goodness of fit

r = cov (x, y)

var x   var y

How good is prediction?

Computational formula:

r = n ∑XiYi – (∑Xi)(∑Yi)

[n ∑Xi
2 – (∑Xi)2] [n ∑Yi

2 – (∑Yi)2]
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How good is prediction?

r = 10 (38) – (21) (13)

[10 (63) – (21)2] [10 (25) – (13)2]

Characteristics of r’s

1) Symmetrical (rxy = ryx)
2) Standardized 
3) Range:  -1 to +1
4) r has same sign as b and Β
5) Larger absolute value, stronger 

the association
6) r not appropriate if nonlinear
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How good is prediction?

r = .865
= Βyx in simple regression 

case
Interpretation:  suggests strong 
+ relationship between political 
integration and stratification

How good is prediction?

r2 = .748 

Interpretation:  75% of the 
variance in social stratification 
is explained by political 
integration


