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Part 1 
 
The question is based on the Brumm (2005) paper “Money Growth, Output Growth, 
and Inflation: A Reexamination of Modern Quantity Theory’s Linchpin Prediction”. 
 
This question primarily requires using statistical software to verify the stability and 
robustness of the "Quantity Theory of Money" under real-world data. Below is a 
detailed analysis of the question's content and significance: 
 
Model Specification and Theoretical Background The regression equation set in the 
question is: 

INFLAT = β1 + β2MONEY + β3OUTPUT + e  
 
Variable Meaning:  
INFLAT is inflation, MONEY is monetary growth, and OUTPUT is economic growth. 
 
Theoretical Expected Value:  
According to the quantity theory of money, in the long run: 
β1 = 0: This represents that no other systematic factors affect inflation (intercept term 
is zero). 
β2 = 1: Monetary growth and inflation are positively correlated one-to-one. 
β3 = -1: Output growth will offset inflation on a one-to-one basis (negative 
correlation). 
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a. Using a 5% significance level, test  
i. the strong joint hypothesis that β1 = 0, β2 = 1, and β3 = −1.  
ii. the weak joint hypothesis β2 = 1, and β3 = −1.  

 
(a) Joint Hypothesis Testing This requires performing an F-test (or Wald test) 
to test whether the coefficients conform to the theory. 
 
Strong joint hypothesis:  
Tests whether all three conditions  β1 = 0, β2 = 1, and β3 = −1  are simultaneously 
true. This is the most rigorous test. 

 
The Prob.Chi-square is < 0.05, and the strong joint hypothesis is rejected at the 5% 
significance level. 
 
Weak joint hypothesis:  
Tests only β2 = 1, and β3 = −1, without considering the intercept term. This is usually 
because in practice, data may contain measurement errors (as Moroney mentioned), 
causing the intercept to be non-zero, but the slope still conforms to the theory. 
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The Prob.Chi-square is < 0.05 rejects the weak joint hypothesis at the 5% 
significance level, indicating that the effects of money and output on inflation do not 
fully conform to theoretical predictions. 
 
 

b. Using the DFFITS criterion, find the four most influential observations.  
c. Repeat the two tests with the four most influential observations omitted. Does 
omission of these four observations change the test outcome?  

 
(b) & (c) Outlier and Influence Analysis 

 

DFFITS Criterion:  
This is a statistic used to identify which 
countries (observations) have the 
greatest "influence" on the regression 
results. Some countries may have 
extreme inflation (such as Argentina), 
which can act as a lever to pull the 
entire regression line. 
 
 
 
Then, we can use the following 
command to filter out these 4 outliers: 
 
smpl @all if @trend <> 0 and @trend 
<> 5 and @trend <> 30 and @trend 
<> 57 
 

 
Importance: Re-testing after removing these four most influential countries is to see if 
the theory's validity is solely due to the influence of a few extreme countries, or if it is 
generally applicable to most countries (i.e., a robustness test). 
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strong joint hypothesis (0,1,-1) 

 

weak joint hypothesis (1,-1) 

 
After removing the four extreme values, the Wald Test observation in (a) was 
repeated. The strong joint hypothesis (0,1,-1) remained unchanged, but the 
probability value of the weak joint hypothesis(1,-1) increased and became more 
acceptable. 
 

d. Moroney has argued that β2 is likely to be different for different countries. 
Suppose that β2 = α1 + α2MONEY + α3OUTPUT. Substitute this equation into the 
original model and, omitting the same four influential observations, estimate the 
new model.  

 
Substitute into the original model: 
INFLAT= β1 + α1 MONEY + α2 MONEY2 + α3 MONEY ‧ OUTPUT + β3 OUTPUT + e 
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The coefficient at this time is: C(1)=β1, C(2)=α1, C(3)=α2, C(4)=α3, C(5)=β3。 
 
 

e. Repeat the two tests for the model estimated in (d) for a hypothetical country 
with the sample median values MONEY = 16.35 and OUTPUT = 2.7. 
 

Testing was conducted for a typical country (MONEY = 16.35, OUTPUT = 2.7). 

Weak joint hypothesis (1,-1) 
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Based on the test results, Prob. F-statistic (p-value): 0.5521 and Chi-square 
(p-value): 0.5492: 
Statistical Conclusion: Since the probability value is much greater than 0.05, we 
cannot reject the null hypothesis H0. This means that at the 5% significance level, the 
model's performance in typical countries (median value) fully conforms to the 
expectations of the quantity theory of money. 
 
Parameter Analysis: 
Monetary Coefficient Test: The estimated value differs from the theoretical value of 1 
by only about 0.0099, indicating that the long-term impact of monetary growth on 
inflation is almost one-to-one. 
 
Output Coefficient Test: Although the estimated output coefficient is approximately 
-1.35, due to its large standard error, it is still considered statistically insignificantly 
different from the theoretical value of -1. 
 
Economic Implications: The empirical results support the applicability of the quantity 
theory of money in "typical countries." This shows that after excluding the 
interference of countries with extremely high inflation, there is a stable long-term 
relationship between inflation and money supply, and output growth can effectively 
alleviate inflationary pressures. 
 
Strong joint hypothesis (0,1,-1) 

 
 

1. Weak Joint Hypothesis Results (Expected Prob ≈ 0.55) 

Conclusion: H0 is not rejected. 
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Interpretation: After considering the changes in coefficients with currency/output 
levels, the "slope" of ordinary countries perfectly matches the theoretical expectation 
(1 and -1). This shows that the theory is very accurate in describing the changing 
relationship. 

2. Strong Joint Hypothesis Results (Expected Prob ≈ 0.0058) 

Conclusion: H0 is significantly rejected. 

Interpretation: When we force the intercept term C(1) = 0, the test is rejected. 

Significance: This shows that the "core" (slope relationship) of the quantity theory of 
money holds true in typical countries, but the "strong version" (including the 
intercept) fails. This is usually due to the presence of omitted variables, 
measurement errors, or structural changes in the velocity of money in cross-national 
data, which the intercept term absorbs. 

 

Part 2 
 
Answers to questions a, b, c: 
(1) First, use `smpl if inflat >= 5` to find 50 countries. Then find the numbers of the 
four DFFITS with the largest inflat values: 
no.1 infla: 374.3 
no.6 infla: 187.1 
no.34 infla: 70.4 
no.58 infla: 316.1 
(2) Then use the command to filter out the remaining 46 countries: 
`smpl if inflat >= 5 and @trend <> 0 and @trend <> 5 and @trend <> 33 and @trend 
<> 57` 
(3) Then use the command `ls inflat c money output` to perform regression. The 
result is as follows: 
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C (intercept): 0.4925 (Prob. 0.6920) 
MONEY coefficient: 1.0258 (Prob. 0.0000) 
OUTPUT coefficient: -1.7520 (Prob. 0.0000) 
Adjusted R-squared: 0.9604 
Interpretation of Joint Test Results 
Strong Joint Hypothesis (C(1)=0, C(2)=1, C(3)=-1): 
Result: F-statistic probability value is 0.0012. 
Explanation: Significantly rejected. This is mainly because the deviation of the 
output coefficient (-1.75) from the theoretical value (-1) (the difference is 
approximately -0.75) is statistically significant. 
Weak Joint Hypothesis (C(2)=1, C(3)=-1): 
Result: F-statistic probability value is 0.0101 (Chi-square is 0.0059). Explanation: 
Significantly rejected. 
 
Key Finding: In the full sample (including low-inflation countries), the weak 
hypothesis is generally not rejected (p=0.55), but it is rejected in the high-inflation 
subsample. This indicates that: 
Although the coefficient of monetary growth (1.025) closely matches the theory, the 
counter-inhibitory effect of output growth (-1.75) is significantly stronger than 
theoretically expected in these countries. 
This means that for countries with higher inflation, the effect of increased output on 
price stabilization may be more pronounced than in other countries. 
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Part 3 
 

Quantity Theory of Money Analysis: Comparison of the Full Sample 
and the High Inflation Subsample: 

This report compares the empirical results of the "full sample" and the "high inflation 
subsample (INFLAT >= 5)" after excluding four extreme values ​​(Argentina, Bolivia, 
Israel, and Peru). 

1. Core Data Comparison Table 
Statistical 
Indicators 

Part One: Full 
Sample (N=72) 

Part Two: High 
Inflation Sample 

(N=46) 

Observation of 
Differences 

Sample size 72 observations 46 observations Sample size 
decreased by 
approximately 36% 

Monetary 
coefficient  β2 

Approximately  
1.033 

Approximately  
1.026 

Both are extremely 
close to the theoretical 
value. 

Output 
coefficient β3 

Approximately  
-1.662 

Approximately  
-1.75 

The inhibitory effect is 
stronger on samples 
with high inflation. 

Weak 
association 
hypothesis 
(Wald p) 

0.5521  
(Do not reject) 

0.0101  
(Significantly reject) 

Qualitative change in 
test results 

Adjusted R²:     Approximately  
0.995 

Approximately  
0.960 

Both have extremely 
high explanatory 
power. 

 
2. In-depth Explanation of the Reasons for the Difference 
 
A. Why did the "weak association hypothesis" change from "acceptance" to 
"rejection"? 
This is the most significant difference. In the full sample, we considered the theory to 
be true; however, in the high-inflation sample, we statistically rejected β2=1 and 
β3=-1. 
Reason 1: Significance of Coefficient Deviation: In the high-inflation sample, the 
output coefficient (-1.75) deviated significantly from the theoretical value (-1). 
Although there was also deviation in the full sample, the inclusion of many 
low-inflation countries resulted in greater data fluctuation (higher standard error), 
making the statistical test more "lenient." 
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Reason 2: Statistical Precision: When we only consider countries with INFLAT >= 5, 
the variables in these countries are very closely related. This "precision" makes it 
easier for statistical software to detect subtle differences from the "perfect theoretical 
value (-1)," leading to rejection. 
 
B. Stability of the Monetary Coefficient (β2) 
It was found that regardless of sample variations, the monetary growth coefficient 
consistently remained between 1.02 and 1.03. 
Reason: This confirms Friedman's famous statement that "inflation is always a 
monetary phenomenon." In a high-inflation environment, an increase in the money 
supply almost directly translates into price increases, a law that is extremely robust 
in any sample. 
 
C. The Amplification Effect of the Output Coefficient (β3) 
Why is the inhibitory effect of output growth on inflation (-1.75) stronger in the 
high-inflation sample than in the full sample? 
 
Reason: In economically unstable, high-inflation countries, increases in the supply 
side (GDP growth) typically have a greater marginal effect on alleviating price 
pressures. When these countries produce more goods, they can more quickly offset 
the purchasing pressure from excess currency. 
 
D. Economic Significance of the Intercept Term 
Full Sample: Includes countries with extremely low inflation rates. Inflation in these 
countries is significantly influenced by factors other than currency (such as labor 
costs and technological progress), resulting in more noise in the model during the 
low inflation range. 
 
High Inflation Sample: After excluding low-inflation countries, the model becomes 
very "pure," almost entirely driven by currency and output. This explains why R2 
remains at an exceptionally high level of 0.96. 
 
3. Overall Conclusion 
Theoretical Resilience: The comparison of these two parts together demonstrates 
that monetary growth is the primary driver of inflation, and its coefficient of 1 is 
extremely robust in long-term data. 
 
Sample Sensitivity: The degree to which the quantity theory of money conforms to 
the "exactly -1" constraint varies with the sample. When including low-inflation 
countries, the model is more "loose"; while in purely high-inflation samples, although 
the direction is correct, the output-suppressing effect is significantly stronger than 
theoretically expected. 
 
Practical Recommendations: For policymakers, in a high-inflation environment, 
controlling monetary growth is the only effective means of suppressing prices, while 
promoting economic growth can provide a stronger pressure-reducing effect than 
theoretically expected. 
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