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Abstract 

This paper looks to understand the impact of household income on national imports. Cross-sectional 

data in this study is obtained for the year of 2018 from 214 countries. Data is collected on national 

imports, household income, government spending, foreign investments, household savings rate, rural 

share of population, elderly share of population, unemployment rate, imports share of GDP, and import 

lead time. A positive relationship between national imports and household income is hypothesized and 

supported by the linear regression models constructed in this study. 
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I. INTRODUCTION 

 

Purpose 

This paper looks to understand the impact of household income on national imports. Specifically, this 

paper quantifies the relationship between national imports and household income. 

 

Importance 

 This quantification is important for businesses and governments alike. Businesses need to adjust their 

import and/or export volumes in response to fluctuations in household income. Governments need to 

adjust their fiscal and monetary policies in response to fluctuations in import and export activity, which 

is affected by the fluctuations in household income. 

Take a business in the United States with a supply chain highly depended on imports. After receiving a 

forecast on household income for the United States, the business would need to translate that forecast 

on household income into a decision on how much volume to import in order to maintain inventory 

levels.  

Take another business in China with revenues highly depended on exports. After receiving the same 

forecast on household income for the United States, this business would need to translate that forecast 

on household income into a decision on how much volume to produce in order to match the export 

demand coming from the United States. 

 

Hypothesis 

It is expected that national imports increase as household income increases due to the globalization of 

modern-day supply chains. As household incomes rise, consumption is expected to increase in 

accordance with conventional economic theory. As consumption rises, national imports are expected to 

increase in response to domestic businesses sourcing inventory from non-domestic sources. While a 

business may source a large amount of its inventory from domestic sources, those domestic sources 

may source their own inventory from non-domestic sources. Thus, a positive relationship between 

national imports and household income is hypothesized.  
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II. LITERATURE REVIEW 

 

Literature 1 

In 1960, Polak and Boissonneault examined the relationship between income and imports. They looked 

at Australia, Austria, Belgium, Luxembourg, Burma, Canada, Colombia, Costa Rica, Cuba, Denmark, 

Dominican Republic, Ecuador, Egypt, Finland, France, Germany, Guatemala, Honduras, India, Iraq, 

Ireland, Italy, Japan, Mexico, Netherlands, New Zealand, Nicaragua, Norway, Peru, the Philippines, 

Portugal, Sweden, Switzerland, Thailand, South Africa, United Kingdom, and Venezuela. Their data came 

from the 1950s. They looked at exports, capital flows, and the ratio of imports to income. Unfortunately, 

they prepared a separate model for each country in their sample instead of producing a consolidated 

model to reflect the aggregate impact on imports. In addition, they used time-series data instead of 

cross-sectional data. 

 

Literature 2 

In 1975, Khan and Ross also examined the relationship between income and imports. Their paper looked 

at United States, Canada, France, Germany, Italy, United Kingdom, Japan, Belgium, Netherlands, Austria, 

Switzerland, Denmark, Norway, and Sweden. Their data came from the 1960s. They looked at domestic 

price levels as measured by the Wholesale Price Index in local currency terms. They also looked at 

income as measured by real Gross National Product. Unfortunately, they also prepared a separate 

model for each country in their sample instead of producing a consolidated model to reflect the 

aggregate impact on imports. In addition, they also used time-series data instead of cross-sectional data. 

 

Contribution 

Literature covering the relationship between national imports and household income are dated by 

several decades. Therefore, this paper provides an up-to-date study into the subject at hand by using 

recent data. In addition, this paper looks to build a comprehensive model to aggregate the impact of 

household incomes on national imports from multiple countries. Lastly, this paper will apply a heavier 

set of control variables to isolate the impact of household income more effectively on national imports.  
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III. DATA 

 

Data and Variable Selection 

Cross-sectional data is obtained for the year of 2018 from 214 countries. The list of observed countries is 

available under Appendix A. The source of the data is the World Bank. Data is collected on the following: 

(A) national imports in millions of US dollars, (B) household income represented by GDP per capita in US 

dollars, (C) general government spending in millions of US dollars, (D) net foreign direct investment 

inflows in millions of US dollars, (E) household savings rate as a percentage, (F) rural share of population 

as a percentage, (G) elderly share of population as a percentage, (H) unemployment rate as a 

percentage, (I) imports share of GDP as a percentage, and (J) the median import lead time in days. 

 

Table 1 – Data and Variable Descriptions 

 

  

Note that household income is represented by GDP per capita due to limitations in retrieving data on 

household disposable income for an acceptable number of countries. Government spending and foreign 

investments are control variables to account for the influence of other economic players. Household 

savings rate is a control variable to isolate money intended for consumption from household income. 

Rural share of population and elderly share of population are control variables to account for 
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consumption behavior according to demographics. Unemployment rate is a control variable to isolate 

economic conditions among countries. Imports share of GDP and median import lead time are control 

variables to account for a country’s dependency on imports. 

 

Data Analysis 

Each variable is represented by an acceptable number of observations. Given the varying number of 

observations among the variables, it is expected that linear regression models built on this collection of 

data will utilize less than the total 214 countries collectively observed throughout the data. Each linear 

regression model built on this collection of data must be inspected to ensure an acceptable number of 

observations.  

There are relatively high levels of deviations in the data for the dependent variable (national imports, 

imp) and the primary independent variable (household income, inc). A logarithm transformation applied 

to both variables seems appropriate in this circumstance. 

  

Table 2 – Data Descriptive Statistics 

 

 

 

As anticipated in the hypothesis, a positive relationship between national imports and household 

income is visualized through the scatter plot of the dependent variable (national imports, imp) and the 

primary independent variable (household income, inc). Note that logarithm transformations are applied 
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to better interpret the relationship in terms of elasticities. In addition, the logarithm transformations 

create an acceptable linear manipulation. 

  

Figure 1 – Scatter Plot of Dependent Variable and Primary Independent Variable 

 

 

Gauss-Markov Assumptions 

1. Linear Parameters. All models in the following sections are linear in parameters since no 

transformations are applied to the parameters of the models. 

2. Random Sampling. All data is obtained from random sampling since data is sourced from over 

200 countries in a manner to fairly represent all regions of the world. See Appendix A for a list of 

countries organized by region. 

3. No Perfect Collinearity. No perfect collinearity exists between explanatory variables as 

confirmed by a correlation matrix. See Appendix B for the correlation matrix. 

4. Zero Conditional Mean. Results from the models in the following sections should be taken with 

caution since other factors not included in this paper may influence the results. 

5. Homoskedasticity. Results from the models in the following sections should be taken with 

caution since the variance of the error term may not remain constant for scaling values for any 

explanatory variable. 
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IV. RESULTS 

 

The Simple Linear Regression Model 

The simple linear regression model is built on the relationship between the logarithm transformation of 

national imports (imp) and the logarithm transformation of household income (inc). Logarithm 

transformations are used to better interpret the model in terms of elasticities. 

 

Model 1: Equation for the Simple Linear Regression Model 

log(𝑖𝑚𝑝) =  𝛽𝑜 + 𝛽1 log(𝑖𝑛𝑐) +  𝑢 

 

Table 3: Results for the Simple Linear Regression Model 

 

 

The simple linear regression model results in a coefficient of 0.6648 for the primary independent 

variable. Given that this model uses a log-log transformation, this model suggests that national imports 

increase by approximately 0.6648% for every 1% increase in the average household’s income. Likewise, 

national imports decrease by 0.6648% for every 1% decrease in the average household’s income. 

The simple linear regression model reports a r-squared value of 0.1983, meaning that the model can 

explain 19.83% of the variation in the dependent variable. This r-squared value may improve by adding 

control variables through a multiple linear regression model. 
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The Unrestricted Multiple Linear Regression Model 

The unrestricted multiple linear regression model is built on the relationship between the logarithm 

transformation of national imports (imp) and the logarithm transformation of household income (inc)  

while controlling for (A) government spending, (B) foreign investments, (C) household savings, (D) rural 

population, (E) elderly population, (F) unemployment, (G) dependency on imports, and (H) import lead 

time. 

 

Model 2: Equation for the Unrestricted Multiple Linear Regression Model 

log(𝑖𝑚𝑝) =  𝛽0 + 𝛽1log(𝑖𝑛𝑐) + 𝛽2𝑔𝑜𝑣 + 𝛽3𝑓𝑑𝑖 + 𝛽4𝑠𝑎𝑣 + 𝛽5𝑟𝑢𝑟 + 𝛽6𝑒𝑙𝑑 + 𝛽7𝑢𝑒𝑚 + 𝛽8𝑖𝑚𝑟 + 𝛽9𝑙𝑑𝑡 + u 

 

Table 4: Results for the Unrestricted Multiple Linear Regression Model 

 

 

The unrestricted multiple linear regression model results in a coefficient of 0.2857 for the primary 

independent variable. Given that this model uses a log-log transformation, this model suggests that 

national imports increase by approximately 0.2857% for every 1% increase in the average household’s 
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income in an isolated environment. Likewise, national imports decrease by 0.2857% for every 1% 

decrease in the average household’s income in an isolated environment. 

The unrestricted multiple linear regression model reports an adjusted r-squared value of 0.4907, 

meaning that the model can explain 49.07% of the variation in the dependent variable. The adjusted r-

squared value is appropriate to use in evaluating a multiple linear regression model in order to account 

for the impact of the additional independent variables. 

 

Model Comparison 

Moving from the simple linear regression model to the unrestricted multiple linear regression model, 

the coefficient of the primary independent variable is noticeably reduced. This reduction implies that 

there is positive omitted variable bias in the simple linear regression model, meaning that the simple 

linear regression model overestimates the impact of household income on national imports. 

The unrestricted multiple linear regression model dramatically improves the goodness-of-fit 

measurement of the simple linear regression model. This improvement is expected when adding 

additional independent variables to a linear regression model. The next step is to evaluate the statistical 

significance of the unrestricted multiple linear regression model to ensure that the control variables 

truly add value to the model. 

Note that the unrestricted multiple linear regression model has 65 observations, a large reduction in 

sample size compared to the 214 countries on which data is collected. This reduction in the number of 

observations is due to gaps throughout the data. When building a model on a limited selection of 

control variables, the gaps in the data are not concerning. However, the gaps become concerning when 

a large selection of control variables is applied to a model as done in the unrestricted multiple 

regression model. As control variables are removed due to statistical insignificance, the number of 

observations in the resulting models should be inspected to ensure an acceptable level is reached once 

again. 
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Model Significance 

Fortunately, the primary independent variable is statistically significant at the the 1% significance level 

in the simple linear regression model. However, it is no longer statistically significant at any level in the 

unrestricted multiple linear regression model. This circumstance may be corrected by removing 

unnecessary control variables. Most control variables are not statistically significant at any level. Thus, 

the multiple linear regression model can be restricted to those control variables that are statistically 

significant.  

 

Table 5: Model Results and Statistical Significance 
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V. EXTENSIONS 

 

Restricted Multiple Linear Regression Models 

The restricted multiple linear regression model is built on the relationship between the logarithm 

transformation of national imports (imp) and the logarithm transformation of household income (inc)  

while only controlling for (A) government spending, (B) unemployment, and (C) dependency on imports. 

These control variables are kept in this model because they are statistically significant in the unrestricted 

multiple linear regression model. 

  

Model 3: Equation for the Restricted Multiple Linear Regression Model (Round 1) 

log(𝑖𝑚𝑝) =  𝛽0 + 𝛽1log(𝑖𝑛𝑐) + 𝛽2𝑔𝑜𝑣 + 𝛽3𝑢𝑒𝑚 + 𝛽4𝑖𝑚𝑟 + u 

 
  

The removed control variables are foreign investments, household savings, rural population, elderly 

population, and import lead time. These control variables were not statistically significant in the 

unrestricted multiple linear regression model. Confirming that the removal of these control variables is 

warranted, an F-test ran against these control variables shows that that they are not jointly significant at 

any acceptable significance level. See Appendix E for the STATA F-test output. 

Fortunately, the restricted multiple regression model results in the primary independent variable 

becoming statistically significant once again at the 1% significance level. The control variable related to 

government spending remains statistically significant at the 1% significance level while the control 

variable related to unemployment becomes statistically significant at the 5% significance level. The 

control variable related to import dependency no longer remains statistically significant at this stage.  

The multiple linear regression model can be restricted further by removing any control variable that 

loses its statistical signficance. Through this pruning process, two more rounds can be conducted until all 

independent variables are statistically significant at the 1% significance level.  
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Model 4: Equation for the Restricted Multiple Linear Regression Model (Round 2) 

log(𝑖𝑚𝑝) =  𝛽0 + 𝛽1log(𝑖𝑛𝑐) + 𝛽2𝑔𝑜𝑣 + 𝛽3𝑢𝑒𝑚 + u 

 

Model 5: Equation for the Restricted Multiple Linear Regression Model (Round 3) 

log(𝑖𝑚𝑝) =  𝛽0 + 𝛽1log(𝑖𝑛𝑐) + 𝛽2𝑔𝑜𝑣 + u 

 

After fully pruning the multiple linear regression model as far as possible, the resulting model is built on 

the relationship between the logarithm transformation of national imports (imp) and the logarithm 

transformation of household income (inc)  while only controlling for government spending. However, 

the goodness-of-fit measure for the multiple linear regression model can be slightly improved by 

reversing the last round of pruning where all independent variables are either statistically significant at 

the 1% or the 5% significance levels. In either case, the coefficient of the primary independent variable 

remains relatively the same. 

  

Table 6: Restricted Model Results and Statistical Significance 
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VI. CONCLUSION 

 

Purpose Revisited 

This paper looks to understand the impact of household income on national imports. Specifically, this 

paper quantifies the relationship between national imports and household income. 

 

Hypothesis Confirmed 

It is expected that national imports increase as household income increases. As this paper shows, there 

is a positive relationship between national imports and household income. In addition, this relationship 

is statistically significant at the 1% significance level under four of the five linear regression models 

developed in this paper.  

 

Model Structures 

This paper attempted to built on the relationship between the logarithm transformation of national 

imports and the logarithm transformation of household income while controlling for (A) government 

spending, (B) foreign investments, (C) household savings, (D) rural population, (E) elderly population, (F) 

unemployment, (G) dependency on imports, and (H) import lead time. Several of these control variables 

are found to be individually and jointly insignificant. Thus, those control variables are removed to 

improve the multiple linear regression model. After cleaning the multiple linear regression model, 

government spending and unemployment are the only control variables found to remain statistically 

significant alongside the primary independent variable (household income).  

 

Final Results 

All things considered, the linear regression models give a coefficient ranging from approximately 0.5 to 

0.7 for the primary independent variable. Given that these models use log-log transformations, these 

models suggest that national imports increase by approximately 0.5% to 0.7% for every 1% increase in 

the average household’s income. Likewise, national imports decrease by approximately 0.5% to 0.7% for 

every 1% decrease in the average household’s income.  



The Impact of Income on Imports  Anthony Marteniuc | ECON 3161 

14 
 

REFERENCES 

 

Hummels, David, and Kwan Yong Lee. “The Income Elasticity of Import Demand: Micro Evidence and an 

Application.” Journal of International Economics, July 2018 

Khan, Mohsin S., and Knud Z. Ross. “Cyclical and Secular Income Elasticities of the Demand for Imports.” 

The Review of Economics and Statistics, vol. 57, no. 3, The MIT Press, pp. 357–61 

  

Polak, J. J., and Lorette Boissonneault. “Monetary Analysis of Income and Imports and Its Statistical 

Application.” Staff Papers - International Monetary Fund, no. 3, Springer Science and Business Media 

LLC, Apr. 1960, p. 349 

 

Richard L. Sprinkle, W. Charles Sawyer. “The Demand for Imports and Exports in the U.S.: A Survey | 

SpringerLink.” Journal of Economics and Finance, Mar. 1996 

 

  



The Impact of Income on Imports  Anthony Marteniuc | ECON 3161 

15 
 

APPENDIX 

 

Appendix A: List of Observed Countries 

 

 

 

 

 



The Impact of Income on Imports  Anthony Marteniuc | ECON 3161 

16 
 

Appendix B: Correlation Matrix 

 

 

 

Appendix C: STATA Output of the Simple Linear Regression Model 
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Appendix D: STATA Output of the Unrestricted Multiple Linear Regression Model 

 

 

 

Appendix E: STATA F-Test Output 
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Appendix F: STATA Outputs of the Restricted Multiple Linear Regression Models 

 

 Round 1 

 

  

Round 2 

  

  

Round 3 

 


