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The Effects of Gas Prices on the U.S. Personal Saving Rate
Alec Zorbaugh, West Chester University

l. 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.

1. 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.

I1. 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)  SAVRT, = By + fB,GASPR, + B,INTRT; + B,TAXLOW, + B,TAXHIGH, + B,UNEMP;
+ B.RETPOP; + f3,DISPINC,

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

V. 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 1960-2015" 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.

11960-2015 is the range where data is available for all variables, producing the most
comprehensive results

61



Gas Prices and Savings

Table 1

Variable

Units

Hypothesized Effect on
Personal Saving Rate

Personal Saving Rate

Average Gas Price

Interest Rate

Tax (lowest tax bracket)
Tax (highest tax bracket)
Unemployment Rate
Retired Population
Disposable Income

% of total income added to
personal saving

Constant 2015 dollars per gallon

% per annum

Percent
Percent
Percent

% of total
Billions of dollars

N/A

Negative

Positive
Negative
Negative
Negative
Negative
Positive

Table 2
PERS_SAVING INTEREST_ RETIRED_
_RATE GAS_PRICE |RATE TAX_LOWEST |TAX_HIGHEST [UNEMP_RATE [POPULATION | DISPOSABLE_INCOME
Mean 8.480357 2.161964| 4.906964 13.32143 52.53438 6.094643 11.69841 4924.138
Median 8.75 1.9 4.875 14 39.6 5.85 12.26259 3758.85
Maximum 14.4 3.8 12.87 20 91 10.8 14.64034 13801.5
Minimum 2.8 1.47 0.5 10 28 3.4 9.125636 378.4
Std. Dev. 3.188184 0.625429| 2.929254 2.777226 19.30308 1.6047 1.377468 4187.042
Skewness -0.107197 1.294658( 0.574931 0.56791 0.509193 0.662564 -0.345003 0.653507
Kurtosis 1.833017 3.538461| 3.394833 3.139819 1.872216 3.333814 2.328617 2.120607
Jarque-Bera 3.2849 16.32051| 3.448841 3.055821 5.387685 4.357262 2.16268 5.790437
Probability 0.193505 0.000286| 0.178276 0.216989 0.067621 0.113196 0.339141 0.055287
Sum 474.9 121.07 274.79 746 2941.925 341.3 655.1111 275751.7
Sum Sq. Dey 559.0484 21.51388 471.929 424.2143 20493.48 141.6284 104.358 9.64E+08
Observation| 56 56 56 56 56 56 56 56
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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

Dependentvwariahle: PERS_SAVING_RATE_DIF

mMethod: Least Squares
Date: 12417 Time: 17:59
Sample {adjusted): 1961 20145

Included obhservations: 55 after adjustments
HAC standard errors & covariance (Bartlett kernel, Mewey-West fixed

handwidth = 4.0000)

ariahle Coefficient Std. Errar t-Statistic Frob.
GAS_FPRICE_DIF 0599433 05032002 1191710 02394
INTEREST_RATE_DIF 0272357 0173648 -1.471303 01227
TAH_LOWEST -0.01104949 00610745 01817245 0.8566
T _HIGHEST 00065327 0011262 052304230 05644
UMEMP_RATE 0.00zo71 011908245 00173495 09862
RETFOF_DT -0210614 04429323 -0.4745510 06366
DISP_INCOME_DIF_DT 00060545 0001071 . 652283 a.aaoo
o= -0.3023281 1.029047 -0.27TEAE 07825
R-squared 0.478414 Mean dependent var -0.083636
Adjusted R-squared 0.400731 5.0 dependent var 1.630583
S5.E. of regression 1.262275 Akaike info criterion 3437431
Sum squared resid T4 88684 Schwarz criterion 2.729407
Log likelihood -86.92936 Hannan-2uinn criter. 3.59450340
F-statistic 6.15928542 Durbin-atson stat 1.7849740
PrabifF-statistic) 0000029 Wald F-statistic 12.34200
Prabdald F-statistic) 0.00o00on
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Table 4

Ramsey RESET Test

Equation: E20O1

Specification: PERS_SAVIMNG_RATE_DIF GAS_FPRICE_DIF
INTEREST_RATE_DIF TaA_LOWYEST TARX_HIGHEST UNMEMP_RATE
RETFROP_DT DISP_IMNCOME_DIF_DT

Omitted Wariables: Powers of fitted walues from 2o 7

wWalue of Probahbility
F-statistic 1.8627145 (6, 413 01826
Likelihood ratio 11. 32717 5] 00788
F-test summanry:

Sum of S4. of Mean Squares

Test S5R 13.93832 5] 2.323053
Restricted SS5R F4.88684 47 1.593337
Unrestricted S5R EO0.94852 41 1.4286549
LR test sumimary:

Walue df
Restricted LogL -85 924936 47
Unrestricted Logl -80.2868577 41

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 5

Covariance Analysis: Ordinary

Date: 12001417 Time: 18:56

Sample; 1961 2015

Included ohservations: 54

Balanced sample {listwise missing value deletion)

Covariance
Carrelation PERS_SAV]... GAS_PRICE.. INTEREST .. TAX LOWEST TAX HIGHE.. UMEMFP_RA.. RETPOP_DT DISP_INCO..
PERS_SAVING_R... 2610460
1.000000
GAS_FPRICE_DIF 01009387 0.093218
0.204741 1.000000
INTEREST_RATE_... -0.2284587 0.093016 2129467
-0.097376 0.208775 1.000000
TAX_LOWEST -0.041455 0.036000 0678727 B.887273
-0.008777 0.044830 0177230 1.000000
TAX_HIGHEST 0.267836 -0.057364 5110785 27.89164 3452177
0.008922 -0o1o12 01854498 0572010 1.000000
UNMEMP_RATE 0.005147 -0.053031 -0.895638 -1.164364 -4 4THTE4 2570334
0.001987 -0.10834 -0.382827 -0.2767349 -0.160388 1.000000
RETROF_DT -0.100806 -0.041701 -0.027106 0144961 -1.611136 02114594 0.245314
-0.1254970 -0.275764 -0.037504 0111523 -0175075 0.266343 1.000000
DISP_INCOME_DI... 1820213 10.33967 4395746 3140504 -95.74934 -26.08415 -3.276253 31029.83
0639548 0192252 0171004 0.017609 -0.028255 -0.088856 -0.037551 1.000000
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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

Dependent Variahle: PERS_SAVING_RATE_DIF
hethod: Least Squares

Date: 1211417 Time: 19:02

Sample (adjusted): 1964 2015

Included obgserations: 82 after adjustments

Wariahle Coeflicient Std. Error t-Statistic Frob.

GAS_PRICE_DIF 217227 0.712760 24970461 0.0053
INTEREST_RATE_DIF -0.2720145 0150122 -1.811955 0.0753
INTEREST_RATE_DIF{-1) -0.466044 0171110 -2.723643 0.00949
INTEREST_RATE_DIFi-2) -0.234651 0.149760 -1.5668449 0.1254
INTEREST_RATE_DIF(-3) 0.135008 0131541 1.026350 0.3116

TAX_LOWYEST 0117992 0134267 0878780 0.3853
TaX_HIGHEST -0.0026949 0.013139 -0.205457 0.8384
LINEMP_RATE 0377109 0.202880 1.858778 nov1z
LUNEMP_RATE-1) -0.897424 0.312760 -2 BEH3TA 00068
LUNMEMP_RATE:2 0248313 0310231 0.800413 04287
LINEMP_RATE-3) 0.09145845 0.240353 0381043 07054
RETFOP_DT -¥.223754 13.40415 -0.58384914 05833
RETPOP_DTi-13 20650449 2693392 0.76EY09 0.4483
RETFOP_DT-2) -14.04204 14134490 -0.993431 0.3271
DISP_INCOME_DIF_DT 0006485 0.000s90 7.2885492 0.o00a
9 -0.489911 2365212 -0.20713z2 0.83a71
R-squared 0626965 Mean dependentvar -0.092308
Adjusted R-squared 0.856533 S5.0. dependent var 1.658495345
5 E. ofregressian 1108139 Akaike info criterion 3.2858480
Sum squared resid 4396799  Schwarz criterion 3.885862
Log likelinood -69.42247  Hannan-Quinn criter. 3.81aB42
F-statistic A 266865 Durbin-Yatson stat 2. 06056G
Prab{F-statistic) n.oo0oz2z
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Table 7

Dependent Yariable: PERS_SAYING_RATE_DIF

hMethod: Least Squares

Date: 121417 Time: 17:349

Sample (adjusted); 1962 2015

Included abservations: 54 after adjustments

HaAC standard errars & covariance (Bartlett kernel, Mewey-YWest fixed
handwidth = 4.0000%

Wariable Coefficient Std. Error t-Statistic Prab.

GAS_PRICE_DIF 1.902655 NEaTET 2893018 n.0059
INTEREST_RATE_DIF -0.1458649 0109241 -1.3352498 01885
INTEREST_RATE_DIF{-1) -0.4597045 0189784 -2.422252 0.01945

LIMEMP_RATE 0283456 0149377 18974683 00642
IIMEMP_RATE-1) -0.633871 0164198 -3.860417 0.0004
RETFOFP_DT 552806 1.544681 3894740 n.ooos
RETFPOP_DT{-13 -5 262687 1.4627649 -3.897746 n.ooosg
DISP_IMCOME_DIF_DT 0006412 0000628 10.20816 o.oooo
= 1.877874 0.B2225 27128186 0.0094
R-sguared 0.623093 Mean dependentwvar -0.105556
Adjusted R-sgquared 05856088 5.0 dependentwvar 1. B3TRY5
S.E. of regression 1.091143  Akaike info criterion 3163240
Sum squared resid 53.876ARE  Schwarz criterion 3494838
Log likelihood -TE41019  Hannan-zdinn criter. 3291186
F-statistic 9299112 Durbin-WWatson stat 2071988
Probi{F-statistic) 0000000  wWald F-statistic 3292678
Probdald F-statistic) o.o0ooon
VI. Results

(2)  SAVRT, = By + B,GASPR, + fB,INTRT; + B,INTRT,_; + ,UNEMP; + S.UNEMP,_,
+ B,RETPOP, + ,RETPOP,_, + S,DISPINC,

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

66



Issues in Political Economy, 2018(1)

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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VIIIL.  Appendix

A.

Variance Inflation Factars
Date: 121417 Time: 18:01
Sample: 1960 2014
Included ohservations: 85

Coefficient  Uncentered Centered
Wariahle YWariance WIF WIF

GAasS_PRICE_DIF 0.253011 1.525362 1.91723
INTEREST_RATE_DIF  0.0301454 2.0042488 1.936757

Th_LOWEST 0.003730 38.66147 1.781641

TaH_HIGHEST 0.000127 227mM27 2419955

LINEMP_RATE 0014181 26.46338 2.007355

RETPOP_DT 0196180 2257748 2208745

DISP_IMNCOME_DIF_DT  1.15E-06 1.808700 1.806631
C 1186024 61.113497 A

B.
CAUgETIULS, MNUTIE
Lag Length: 0 (Automatic - hased on SIC, maxlag=10)

t-Statistic FProb.*

Augmented Dickey-Fuller test statistic -5.857184 0.000o
Test critical values: 1% level -2.608440

8% level -1.946996

10% level -1.612934

*Mackinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DiGAS_PRICE_DIF)
Method: Least Squares

Date: 12114117 Time: 18:04

Sample (adjusted); 1962 2014

Included observations: 54 after adjustments

Yariable Coefiicient Std. Error t-Statistic Prah.

GAS_PRICE_DIFG-1)  -0.8309145 0150389  -5.857184 0.0000

R-squared 0.391827 Mean dependent var -0.016852
Adjusted R-squared 0.391827 S.D. dependentvar 0.396543
S.E. of regression 0.309285  Akaike info criterion 0.509237
Surm squared resid 5.069829  Schwarz criterion 0.546070
Log likelihood -12.74940  Hannan-Quinn criter. 0523442
Durhin-vatsan stat 1.793157
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Exogenous: Mone
Lag Length: 10 {Automatic - based on SIC, maxlag=10)
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t-Statistic FProb.*
Augmented Dickey-Fuller test statistic -4 196605 0.0001
Test critical values: 1% level -2.6185749
9% level -1.948495
10% level -1.612135
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ODISP_INCOME_DIF_DT)
Method: Least Squares
Date: 1152917 Time: 19:46
Sample {adjusted): 1972 2015
Included observations: 44 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DISP_INCOME_DIF_DT({-1) -3.514513 0. 837466 -4 196605 0000z
D{DISP_INCOME_DIF_DT{-13) 2137274 0.770340 2774457 0.0080
DEDISP_INCOME_DIF_DT{-23) 1.960012 0. 708800 2765254 0.0092
DiDISP_INCOME_DIF_DT-30) 2045731 D.6E88975 2.969240 0.005%5
DiDISP_INCOME_DIF_DT{(-4)) 1.734506 D.652205 2.6594451 0.0120
D{DISP_INCOME_DIF_DT{-53) 1.706781 0573075 2978282 00054
D{DISP_INCOME_DIF_DT{-6)) 1.509634 0.510703 2.955995 0.0057
DEDISP_INCOME_DIF_DT{-71) 1.257275 0.478836 2625688 0.01320
DIDISP_INCOME_DIF_DTC-8)) 2.448302 0.432845 5.656303 o.0000
D{DISP_INCOME_DIF_DT{-9)) 1.549308 0483878 3.201857 0.0030
D{DISP_INCOME_DIF_DT{-103  0.873131 0.383002 2.279706 0.0292
R-squared 0926245 Mean dependent var -0.362121
Adjusted R-squared 0.803395 S.D. dependent var 3408701
S5.E. Dfreg_]ressmn 10567232 Akaike info criterion 12.37088
Sum squared resid 3684990 Schwarz criterion 1281693
Log likelihood -261.1594 Hannan-Quinn criter. 12.53630
Durhin-Y“atson stat 1.927164
D.
Exogenous: Mone
Lag Length: 1 {Automatic - based an SIC, maxlag=10)
t-Statistic Frob.™
Augmented Dickew-Fuller test statistic -6.3275494 a.00an
Test critical values: 1% level -2 609324
A% level -1.9471149
10% level -1.612867
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent “ariable: D{JMNTEREST_RATE_DIF)
Method: Least Squares
Date: 1152917 Time: 19:51
Sample (adjusted): 1963 2015
Included observations: 53 after adjustments
“ariable Coefficient Std. Error t-Statistic Frob.
INTEREST_RATE_DIF(-1) -0.9890900 01586600 -6.3275494 o.oooo
CiIMTEREST_RATE_DIF-11 0.369330 0120171 2837247 0.0065
R-sgquared 0.448701 Mean dependent var 0004717y
Adjusted R-squared 0437891 S.0D. dependent var 1.8058749
S.E. ofregression 1.353938  Akaike info criterion 3.480918
Sum squared resid 93.49059 Schwarz criterion 3.5955268
Log likelihood -90.24432  Hannan-Cuinn criter. 3.8095049
Durbin-watson stat 2138178
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E.

MNMull Hypothesis: RETPOP_DT has a unit root

Exogenous: Mone

Lag Length: 2 fAutormatic - based on SIC, maxlag=10)

t-Statistic Frob.*
Adgmented Dickew-Fuller test statistic -3.890161 o.oooz
Test critical values: 1% lewvel -2 B09324
5% level -1.9471149
10% lewvel -1.612867
*Mackinnon {1996 one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D{RETROP_DT)
Method: Least Squares
Date: 1173017 Time: 09:07
Sample {adjusted): 1963 2015
Included obhservations: 53 after adjustments
Wariable Coefficient Std. Error t-Statistic Praob.
RETPOP_DTi-1) -0.023115 0.005942 -3.890161 0.0003
D{RETPOP_DT{-13) 1.346075 0128478 1047709 0.oo0o0
D{RETPOP_DT{-21) -0.208117 0.144039 -2139116 00373
R-squared 0980345 Mean dependent var 0022714
Adjusted R-squared 09749559 S.D. dependentwvar 0. 10585845
S.E. of regression 0015096 Akaike info criterion -5.493357
Sum squared resid 0011394  Schwarz criterion -5.3238231
Log likelihood 1485872 Hannan-2wdinn criter. -5.4504970
Durbin-WWatson stat 21275492
F.
Mull Hypoathesis: TAS_LOWEST has a unit root
Exogenous: Mone
Lag Length: 0 iautamatic - based an S1C, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1. 6759490 0.0283
Test critical values: 1% level -2. 607686
2% level -1.946878
10% level -1.6129499
*Mackinnon {1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependentvariahle: D{TAX_LOWYEST)
Method: Least Squares
Date: 1152917 Time: 20:03
Sample {adjusted): 1961 2014
Included ohservations: 55 after adjustments
Wariable Coeflicient Std. Error t-Statistic FProb.
TAX_LOWEST-1) -0.017833 0.010640 -1.67599490 0.0995
R-squared 0.022518  Mean dependent var -0.181818
Adjusted R-squared 0.022518 S.D. dependentvar 1.090207
S.E. ofregressian 1.077863  Akaike info criterion 3.005853
Sum sgquared resid B2.73660 Schwarz criterion 3.042350
Log likelihood -81. 66094 Hannan-Guinn criter. 3.019966
Durhin-Vwatson stat 1.753740
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G.

MHull Hypothesis: TAY_HIGHEST has a unit root

Exogenous: Mone

Lag Length: 0 (Autormatic - based on SIC, maxlag=10)
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t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2221102 00266
Test critical values: 1% level -2 B60TE36
5% level -1.946878
10% level -1.612999
*Mackinnon {1996) one-sided p-values.
Augrmented Dickey-Fuller Test Equation
Dependent Variable: DiTAX_HIGHEST)
Method: Least Squares
Date: 1152917 Time: 20:02
Sarmple (adjusted): 1961 2015
Included obhservations: 55 after adjustments
Wariable Coefficient Std. Error t-Statistic Frob.
TAH_HIGHEST-1) -0.0223258 0.1 0051 2221102 0.0306
F-squared 0039017  Mean dependentwvar -0.934545
Adjusted R-squared 0029017 5.0, dependentwvar 4. 270540
S E. ofregression 4 186399  Akaike info criterion 5719574
Sum squared resid 946, 4006 Schwarz criterion a.756070
Log likelinhood -186.2883  Hannan-zinn criter. 5 73368Y
Durhin-YWatson stat 1.6247820
H.
HMull Hypothesis: LMEMP_RATE has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 {Automatic - based on SIC, maxlag=10)
t-Statistic Frob.>
Augrmented Dickey-Fuller test statistic -3.775610 0.0256
Test critical values: 1% level -4.137279
A% lewvel -3.495295
10% level -3176E18
*Mackinnon (1996) one-sided p-values.
Augrmented Dickey-Fuller Test Equation
Diependent Variable: D{UNEMP_RATE)
Method: Least Squares
Date: 1172917 Time: 20:05
Sample (adjusted) 1962 2014
Included observations: 54 after adjustments
Wariahle Coefficient Std. Error t-Statistic Prab.
LIMNEMP_RATE-12 -0.319316 0.084573 -3.77a610 0.0004
D{UNEMP_RATE-11) 0463762 0126083 3.6T7B220 0.0008
[ 1797400 0529650 3.3934498 0.0014
@TREMD{ 1 960" 0.004992 0.003262 0.604218 0.5434
R-squared 0294752 Mean dependentvar -0.0185149
Adjusted R-squared 0252444 5D dependentwvar 1 062939
S.E. of regression 0919031  Akaike info criterion 2740194
Sum squared resid 42,2209 Schwarz criterion 2887526
Log likelihood -69.98523 Hannan-Quinn criter. 2797014
F-statistic G.965898 Durhin-wwatson stat 1.898483
FProbiF-statistic) 0.000525
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Mull Hypothesis: PERS_SAVING_RATE_DIF has a unit root

Exogenous: Mone

Lag Length: O ¢automatic - based on SI1C, maxlag=100

t-Statistic Frob.*
Augmented Dickey-Fuller test statistic -8.784021 0.o000o0
Test critical values: 1% level -2.608490
5% level -1.946995
10% level -1 612934
*Mackinnon {19586) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DIPERS_SAVING_RATE_DIF)
Method: Least Squares
Date: 1172917 Time: 20:15
Sample {adjusted): 1962 2014
Included abserations: 54 after adjustments
ariable Coefficient Std. Error t-Statistic Proh.
FERS_S&AVIMNG_RATE_DIF-1)  -1.283381 0131171 -9.784021 o.oooo
R-squared 0.643607  Mean dependentwar -0.025926
Adjusted R-squared 0643607 S0 dependentwvar 2. 6354745
S.E. afregression 1.573343  Akaike info criterion 3 TRZE2T
Sum squared resid 1311966  Schwarz criterion 3.799460
Log likelihood -100.5909  Hannan-Gainn criter. 3.77BE32
Durbin-YWatson stat 2072482
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