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Chapter 6 part II

Extensions of the Two-Variable Linear 
Regression Model

Functional Forms of Regression 
Models

The log-linear model
Semilog models
Reciprocal models
The logarithmic reciprocal model

The log-linear model
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The exponential regression model:

Which may be expressed alternatively as
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The log-linear model

The log-linear model

The slope coefficient       measures the 
elasticity of Y with respect to X, that is, the 
percentage change in Y for a given 
percentage change in X

Example Price elasticity of demand 

2β The model assumes that the elasticity coefficient 
between Y and X remains constant throughout
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Percentage change vs. Percentage point change

Example –The unemployment rate
The unemployment rate of 6%, if this rate goes to 
8%, we say that the percentage point change in 
the unemployment rate is 2

The percentage change in the unemployment 
rate is (8-6)/6, or about 33%

Example 

Expenditure on durable goods in relation to total 
personal consumption expenditure 

We wish to find the elasticity of expenditure on 
durable goods with respect to total personal 
consumption expenditure. 
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The elasticity of EXPDUR with respect to PCEX is 
about 1.63, suggesting that if total personal 
expenditure goes up by 1 percent, on average, the 
expenditure on durable goods goes up by about 1.63 
percent 

Semilog Models

Log-Lin model

Lin-Log model
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The Log-Lin model
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2
relative change in regressand
absolute change in regressor

β =

2 is known as the semielasticity of Y with respect to Xβ
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If we multiply the relative change in Y by 100, it 
will give the percentage change in Y for an 
absolute change in X

2100* is known as the semielasticity of Y with respect to Xβ

Example 

We want to find out the growth rate of personal 
consumption expenditure on services for the data 

The regression results over time (t) are as follows:
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Over the quarterly period 2003-I to 2006-III, 
expenditures on services increased at the (quarterly) 
rate or 0.705 percent. Roughly, this is equal to an 
annual growth rate of 2.82 percent.   
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Since 8.3226 = log of EXS at the beginning of the 
study period, by taking its antilog we obtain 4115.96 
(billion dollars) as the beginning value of EXS    

Lin-Log models

The absolute change in Y for a percentage change in X
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The absolute change in Y for a percentage change 
in X

If                   changes by 0.01 unit or 1%, the 
absolute change in Y is 

20.01*β

/X XΔ

Example

Engel expenditure – the total expenditure that is 
devoted to food tends to increase in arithmetic 
progression as total expenditure increases in 
geometric progression

Food expenditure in India
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Example 
Food expenditure in India example

The slope coefficient of about 257 means that an 
increase in the total food expenditure of 1 percent, 
on average, leads to about 2.57 rupees increase in 
the expenditure on food of the 55 families 
included in the sample 
(Note: we have divided the estimated slope 
coefficient by 100)

Reciprocal models

As X increases indefinitely, in term              
approaches zero and Y approaches the limiting or 
asymptotic value 
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The slope

if         is positive, the slope is negative throughout

is negative, the slope is positive throughout
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Example

Child mortality and per capita GNP – 64 countries
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As per capita GNP increases indefinitely, child 
mortality approaches its asymptotic value of about 
82 deaths per thousand.

The positive value of the coefficient of  
implies that the rate of change of CM with respect 
to PGNP is negative
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The logarithmic reciprocal model
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The logarithmic reciprocal model

Initially Y increases at an increasing rate and then 
it increases at a decreasing rate 

E.g. short run production function
Microeconomics – if labor and capital are the 
inputs in a production function and if we keep the 
capital input constant but increase the labor input, 
the short-run output-labor relationship will 
resemble in the logarithmic reciprocal model
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Choice of Functional Form

The underlying theory 
Rate of change  and the elasticity of the regressand
with respect to the regressor
The coefficients of the model chosen should 
satisfy certain a priori expectations
Sometimes more than one model may fit a given 
set of data reasonably well 

Comparing r-squared? (dependent variable of the 
two models must be the same)

Example 

Inflation Rate and Unemployment Rate
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Model (1) shows that if the unemployment rate 
goes down by 1 percentage point, on average, the 
change in the inflation rate goes up by about 0.64 
percentage points 

Model (2) shows that even if the unemployment 
rate increases indefinitely, the most the change in 
the inflation rate will go down will be about 3.07  
percentage points


