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I. Introduction 

 

Automobiles are the main method of transportation for the majority of Americans. A major variable factor 

in the cost of driving is the price of gasoline. Gasoline prices can fluctuate vastly from year to year, state 

to state, or even station to station. There has always been speculation that when gas prices decrease or 

remain lower than usual, consumers take the extra savings at the pump and use it for personal savings. It 

is unclear just how much of that additional savings is actually making it to their personal savings and how 

much ends up being spent as consumption. The JP Morgan Chase Institute claims that “consumers spend 

more of their gas savings than initially estimated” (Farrell, 2017), but just how much is considered 

“more…than initially estimated”? Since the personal saving rate has a large impact on long run economic 

growth, this paper will look at what effects the average annual gas price has had on the U.S. personal 

saving rate. We begin by looking at the statistical significance of the historical average gas price per year, 

along with a selection of other theoretically important variables, to the U.S. personal saving rate using 

regression analysis. We then examine the effects of adding lags to the model, and decide whether to leave 

all of the variables, or to remove some in an attempt to improve the model. From this, we determine what 

effect gas prices have had on the U.S. personal saving rate. 

 

II. Literature Review 

 

Personal saving is not a new topic of study. Economists have been analyzing it in order to try to predict 

various factors and fluctuations in the long run economic growth of the economy. Gough (2011) 

specifically looked into the various determinants of the U.S. household saving rate due to its significant 

contribution to the U.S.’s aggregate saving. He references Carroll’s (2001) theory of consumption 

behavior, where it is argued that the only reason households will change their consumption behavior is if 

“they expect a permanent change in their future income” (Gough, 2011, pg.28). Gough uses this as a basis 

for his choice of relevant variables in his regression model. He analyzes the effects of real personal 

disposable income, household net worth, real interest rate, and a proxy for household uncertainty on the 

household saving rate for their potential impact on future income. He also looks at the retired, youth, 

dependent youth, and college populations, since the time of life a person is in will also drastically affect 

what their future income will be – if an individual is in college, their future income expectations will be 

much different than an individual who is retired and living on a presumably fixed income. Due to 

Gough’s study of the U.S. household saving rate, his results are likely to be affected by similar, if not the 

same, factors as our dependent variable: the U.S. personal saving rate. 

 

Franz (2011) took a different approach to the one of the variables in this study, where she researched the 

effects of gas prices on single mothers’ time use. She analyzed whether or not the price of gas had an 

effect on how much time a single mother would have to care for her child. Since a child’s development is 

largely impacted by how much time he spends with his parents, a single mother’s time would be that 

much more important since she is the only parent giving attention and care to the child. Franz suggested 

that a single mother would have to allocate her time between caring for the child and working to earn 

money. The amount that she would have to work was hypothesized to be contingent upon the gas price – 

the higher the price, the more time the mother would have to spend at work, thus less time is available to 

be spent caring for the child. Through her regression analysis, however, she found that gas prices were 

insignificant even at a .10 level. So, while the idea was good in theory, she could not find significant 

correlation between gas prices and how much time a mother has to spend on her child. This could have 

been, in part, due to a relatively small sample size. Even though her work did not result in statistical 
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significance of her gas price variable, her approach has given insight on how we will include our gas price 

variable in our model. 

 

Another component to the U.S. personal saving rate that was examined was consumer sentiment. Ewing 

and Payne (1998) looked into this relationship and determined that “households reduce their savings rate 

when consumer sentiment is high, but the two variables do not drift arbitrarily far apart” (pg. 94). They 

then focused on what implications this had for financial planners and counselors. They saw that financial 

planners and counselors would have to take into account that their customers would be making 

investment and saving decisions based on how they perceived their future would occur. This results in 

them keeping most of their financial assets as the more-liquid money instead of investing it. This will 

effectively lower the personal savings rate. While our model does not explicitly include consumer 

sentiment as a variable of interest, it is important to still consider its implications on the variables we do 

include. 

 

III. Model Specification and Variable Definitions 

 

We will use an Ordinary Least Squares Regression to examine the statistical significance of relationships 

between the U.S. personal saving rate and the hypothetically impactful variables. Our initial hypothesis is 

that the most impactful variable will be disposable personal income. The data is a time-series set from 

1960-2015. The following is our original model: 

 

(1)        𝑆𝐴𝑉𝑅𝑇𝑡 =  𝛽0 +  1𝐺𝐴𝑆𝑃𝑅𝑡 +  2𝐼𝑁𝑇𝑅𝑇𝑡 + 3𝑇𝐴𝑋𝐿𝑂𝑊𝑡 + 4𝑇𝐴𝑋𝐻𝐼𝐺𝐻𝑡 +  5𝑈𝑁𝐸𝑀𝑃𝑡

+ 6𝑅𝐸𝑇𝑃𝑂𝑃𝑡 + 7𝐷𝐼𝑆𝑃𝐼𝑁𝐶𝑡 

 

SAVRT = U.S. Personal Saving Rate 

GASPR = Average U.S. Gas Price 

INTRT = U.S. Interest Rate 

TAXLOW = Personal Income Tax (lowest tax bracket) 

TAXHIGH = Personal Income Tax (highest tax bracket) 

UNEMP = U.S. Civilian Unemployment Rate 

RETPOP = Retired U.S. Population (% of U.S. Population 65 or older) 

DISPINC = Disposable Personal Income 

 

IV. Data Description 

 

For this study, we will compare the average annual gas price in the U.S., along with other relevant 

variables, to the U.S. personal saving rate. We will be referencing the years 1960-20151 for all of our 

datasets and regressions, and it is all annualized data from the United States – no other countries are 

examined in this study. The personal saving sate, interest rate, income tax rate, unemployment rate, and 

disposable personal income data was retrieved from the St. Louis Fed’s database. The average personal 

saving rate for the period we are looking at was 8.48%. The data for the average annual gas price was 

found on the U.S. Department of Energy’s website, specifically the Vehicle Technology Office. It is 

measured in “constant 2015 dollars per gallon”, meaning it is measured by the dollar amount it cost in 

2015 after inflation is considered. With this said, the average annual gas price was $2.16 per gallon. The 

retired population data is the percentage of U.S. citizens that are aged 65 or older and comes from the 

World Development Indicators database. Table 2 shows descriptive statistics for all of the included 

variables. 

                                                      
1 1960-2015 is the range where data is available for all variables, producing the most 
comprehensive results 
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Table 1 

Variable Units 
Hypothesized Effect on 

Personal Saving Rate 

Personal Saving Rate 
% of total income added to 

personal saving 

N/A 

Average Gas Price Constant 2015 dollars per gallon Negative 

Interest Rate % per annum Positive 

Tax (lowest tax bracket) Percent Negative 

Tax (highest tax bracket) Percent Negative 

Unemployment Rate Percent Negative 

Retired Population % of total Negative 

Disposable Income Billions of dollars Positive 

 

 

 

  

Table 2 
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V. Model Estimation and Specification Testing 

 

As mentioned before, we used an Ordinary Least Squares regression with a Newey-West adjustment to 

account for heteroscedasticity. From the initial model, the following regression results were achieved 

(Table 3). Only the disposable income variable was significant in this first model, with a p-value of 

0.0000. Item A in the Appendix shows the variance inflation factors for the initial model, with no 

variables showing initial signs of multicollinearity. As Table 4 shows, a ramsey reset test also concluded 

that there was not an issue with the original model with a p-value of .1826. A unit root test was run on 

each of the variables, and after necessary adjustments for seasonality and trends, are all showing 

stationarity in the regression’s variables (see B through I in Appendix). 

 

 
 

Table 3 
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Due to only one of the independent variables being statistically significant, we ran a 

correlation/covariance analysis on the variable group (Table 5). In doing this, we found the DISPINC 

variable to have a .639548 correlation with the personal saving rate. This was the only relatively high 

correlation that was found and it will not affect the model. 

 

 

 

Table 4 

Table 5 
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We then introduced lags to the variables INTRT, RETPOP, and UNEMP_RATE in an attempt to improve 

the significance in the model. The resulting model brought us closer, but had insignificant lags that had to 

be removed (Table 6). After removing various combinations of lags to find the best fit, we also removed 

the variable TAX_HIGHEST, as it was insignificant and it improved our model by being left out. Seeing 

the improvement, we also removed TAX_LOWEST since it was insignificant as well. This landed us with 

our final version of the model, Table 7, and improved the statistical significance of all variables. The new 

model is a better fit for the data, as shown by its AIC and SIC values of 3.1633 and 3.4948 respectively. 

This is in comparison to Table 6’s 3.2855 AIC and 3.8859 SIC, and the original model’s 3.4374 AIC and 

3.7294 SIC. Since both the final model’s AIC and SIC values are lower, it is the better model for our data. 

Its .6231 R-squared and .5561 adjusted R-squared are also higher than the original models’ values .4784 

R-squared and .4007 adjusted R-squared. Even though these are slightly lower than Table 6’s values, the 

final model is still the best since all of its lags are significant. Also, by having more variables such as the 

two tax rates and the insignificant lags, Table 6’s regression would show higher R-squared and adjusted 

R-squared values simply because it has more variables. A residual analysis for each of the explanatory 

variables showed that there were no abnormalities with the final model. Each residual plot can be found in 

J through N in the Appendix. 

 

 

 

  

Table 6 
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VI. Results 

 

(2)        𝑆𝐴𝑉𝑅𝑇𝑡 =  𝛽0 + 1𝐺𝐴𝑆𝑃𝑅𝑡 + 2𝐼𝑁𝑇𝑅𝑇𝑡 + 3𝐼𝑁𝑇𝑅𝑇𝑡−1 +  4𝑈𝑁𝐸𝑀𝑃𝑡 + 5𝑈𝑁𝐸𝑀𝑃𝑡−1

+  6𝑅𝐸𝑇𝑃𝑂𝑃𝑡 + 7𝑅𝐸𝑇𝑃𝑂𝑃𝑡−1 + 8𝐷𝐼𝑆𝑃𝐼𝑁𝐶𝑡 

 

The various alterations to the original model resulted in the model shown above – the final model. In the 

final model, the only variable that is not statistically significant is the interest rate, with a p-value of 

.1885. The unemployment rate is significant at a 10% level with a p-value of .0642, the interest rate lag 

(p-value of .0195) is significant at a 5% level, and all of the remaining variables are significant at a 1% 

confidence level. This makes this final version a much more substantial model. From the final model’s 

regression results (Table 7) we can see that for every one dollar change in the average price of gasoline in 

the U.S., the personal saving rate increases by 1.90%. This goes against the hypothesized effect of a rise 

in gas prices reducing the rate of personal saving. This is most likely due to the fact that the personal 

saving rate has been increasing in the U.S. over time at the same time that gas prices have also been 

increasing. Even though the interest rate variable was not statistically significant, the results from the lag 

on the interest rate show that a one percent increase in the U.S. interest rate today will decrease the 

personal saving rate next period by approximately .46% – which is also against the hypothesized positive 

effect. The unemployment rate’s short run multiplier shows that with every one percent increase, the 

unemployment rate increases the saving rate by .28%. However, the long run multiplier shows the 

hypothesized negative effect, where every one percent increase in the interest rate today results in a .35% 

decrease in the saving rate next period. The retired population’s short run multiplier was 5.55, meaning 

that for every 1% increase in the retired population, it increases the personal saving rate by 5.55%. This 

goes against the hypothesized effect as well, and while the long run multiplier of .29 still shows that the 

Table 7 
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retired population has a positive effect on the saving rate, it is much closer to what we estimated it would 

be. Finally, every one billion dollar increase in disposable income for the U.S. is shown to increase the 

saving rate by only .006%. As mentioned before, the final model has an R-squared value of .6231 and an 

adjusted R-squared value of .5561. 

 

VII. Conclusion 

 

In the end, we found that the average price of gasoline in the U.S. has a positive correlation with the 

personal saving rate. However, since the average gas price and the personal saving rate have been rising 

slightly throughout the time range that has been observed due to a growing economy, that could have 

caused this positive correlation. It could also be the case that rising gas prices are a sign of improving 

economic times, which would, in fact, yield a higher average personal saving rate. A time frame that is 

more recent and includes newer data might correct for this and cause gas prices to have the hypothesized 

negative effect on the personal saving rate. We also believe that if we could get the tax rates to be 

significant, it would further benefit the model. If we made the adjustment to only include more recent 

years in the study, this could potentially bring the tax rates into significance since it would not have to 

account for the large fluctuations in the personal income tax rate experienced from the 1930’s to the early 

1980’s. A possible extension of this research could be to add more relevant variables such as consumer 

sentiment and consumption to see how they affect the model and if they begin to change the effects the 

other variables seem to have on the personal saving rate. 

 

Nonetheless, the results show that the gas price, interest rate, unemployment rate, retired population, and 

disposable income all have significant effects on the personal saving rate. Even though the variables do 

not all have the effect that we originally hypothesized they would, their significance means that they are 

still possible triggers that can alter the average personal saving rate in the United States. For instance, if 

we observe that the interest rate is beginning to increase, we can expect to experience an overall decrease 

in the personal saving rate in the coming periods and better prepare for it. According to the regression 

results, we could also look at the average gas price – which is already monitored – and know that during 

times when it is rising we will also see a rise in the personal saving rate. Knowing what triggers to look 

for can help in identifying when we will be entering periods of higher or lower saving.  
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