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I: Introduction 
Okun’s Law, or perhaps more accurately described as Okun’s Rule of Thumb, is a 

statistical correlation between the GDP growth rate and unemployment. Okun’s Law was first 
proposed by Arthur Melvin Okun in the 1960’s where he used data from the 1940’s to 1960’s to 
find a negative relationship between the unemployment rate and GDP growth. Generally, the rule 
is described as stating that for every 1% increase in the unemployment rate that there will be a 
2% increase in the gap between potential GDP and actual GDP. This law perhaps makes intuitive 
sense, given that unemployment may be seen as a form of labor underutilization and that when 
labor is underutilized the economy may not be functioning at its potential. Likewise, it makes 
intuitive sense that high GDP growth rate, suggesting good economic times, be associated with a 
low unemployment rate.  

While Okun’s Law has been historically stable and thus useful for economic forecasting , 1

questions of its usefulness have been called into question due to periods of jobless growth during 
the 90s and the Great Recession  in which the relationship has not been especially tight. 2

Nonetheless, Okun’s Law can prove to be a useful rule of thumb, especially during this period of 
COVID-19 in which rapidly changing situations make it different to assess the impact overall in 
this moment. As a result, we attempt to estimate GDP growth rates for Q2 using unemployment 
estimates in order to have a better understanding of how COVID-19 has impacted the economy. 

 
II: Methodology and Model 

In order to calculate this figure we used the difference-version of Okun’s Law that 
Knotek (2007) describes. We calculated the difference-version for both Utah and the U.S and did 
the calculation for quarter-on-quarter GDP growth rates in terms of quarterly percent changes 
and in annualized terms. That is to say that we performed the calculations both on 
quarter-on-quarter percent change in GDP and on quarter-on-quarter percent change in GDP 
annualized. This version takes the following form where b represents Okun’s coefficient which 
shows the correlated relationship between change in the unemployment rate from one quarter to 
another to GDP growth rate. 

 
GDP growth rate = constant + b*(Change in the Unemployment Rate) or 

 where X is the change in unemployment rate from quarter to  X   Y t = β t + β 1 t + ε t  
quarter. 
 

1https://www.frbsf.org/economic-research/publications/economic-letter/2014/april/okun-law-deviation-une
mployment-recession/ 
2https://www.kansascityfed.org/publicat/econrev/pdf/4q07knotek.pdf , See Footnote 19 of this paper. 

 

https://www.kansascityfed.org/publicat/econrev/pdf/4q07knotek.pdf
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Data to perform this analysis was retrieved from FRED, Federal Reserve Bank of St. Louis used 
data from the Bureau of Economic Analysis in order to obtain real GDP figures and from the 
Bureau of Labor Statistics in order to obtain the unemployment rate. In order to convert monthly 
unemployment rates in quarterly unemployment rates we took the averages of each month that 
defined the quarter. We looked at data from Q1 2005 until Q4 2019 . This time frame was 
selected both because of lack of quarterly data for Utah before this time frame and also to be 
consistent with the method of varying coefficients used by Knotek. 

Knotek notes how because of varying Okun’s coefficients and goodness-of-fit over time 
that constraining the time frame to more recent years, thus allowing coefficients to vary over 
time, results in more accurate forecasts. As a result, we proceed with the same method as used by 
Knotek. However, we use a 15-year data selection instead of the 13-year selection used by 
Knotek due to it being readily available and because of the fact that quarterly data for Utah does 
not extend before this time frame. 

From this difference-version we then found the difference between the unemployment 
rate in Q1 of 2020 and from an estimated unemployment for Q2 found in a previous report done 
by Voices for Utah Children . This change of unemployment between quarters was then used to 3

calculate the estimated GDP growth rate for Q2 underneath the belief that the weekly 
unemployment estimate was representative of the entire Q2.  

There are, however, some limitations with this model. First, the estimated unemployment 
rates found using weekly unemployment claims likely underestimates the true unemployment 
rate. This is because many who are unemployed may not realize that they qualify for 
unemployment benefits and likewise it was not until recently that those who were previously did 
not qualify for unemployment benefits but were still affected by the COVID-19 recession were 
made eligible for unemployment benefits. Second, the model does not provide a tight fit and thus 
is best a rough rule-of-thumb until official estimates may be published. While historically 
Okun’s Law has had an of around 0.50 to .60, this model has an of around .13 to .14 forR2 R2  
Utah and 0.38 for the U.S. However, this low is relatively consistent with a of 0.17 foundR2 R2  
by Knotek for the U.S. from a 13-year sample ending Q2 2007. However, we performed a test of 
difference of beta coefficients using an interaction term of state*unemployment_change and 
found no significant difference between Okun’s coefficient between Utah and the nation. As a 
result, we include estimates of GDP growth rate for Utah using the U.S. model, too. Third, the 
extreme large shocks of COVID-19 and the extraordinarily large growth in unemployment might 
only exacerbate the stability issue of Okun’s law and as a result see a breakdown in the stability 
of Okun’s coefficient. 
 
 

3 
https://www.utahchildren.org/newsroom/press-releases/item/1052-utahs-unemployment-rate-now-exceed
s 
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III: Results and Figures 

Table 1 shows the difference-version of Okun’s Law for Utah both in terms of annualized 
GDP growth rate and in terms of percent change from quarter-to-quarter. Chart 1 shows the 
difference version of Okun’s law in a graphical interpretation. Notice the relatively wide spread 
between the trend line and the actual data points. However, also note that there does appear to be 
a clear negative relationship between the change in unemployment and GDP growth rates. We 
find that for a 1% increase of unemployment between quarters, that the GDP annualized 
quarter-on-quarter growth rate decreases by 3.831%. Note that differences from the traditional 
statement of Okun’s law are due to allowing for varying coefficients by restricting the sample 
size and how we’ve chosen to express our units. 
 

Table 1: Difference Version of Okun’s Law for Utah 

  (1) (2) 

VARIABLES Difference Annualized Difference Percent Change 

      

dU -3.831*** -0.955*** 

  (1.269) (0.313) 

Constant 3.037*** 0.737*** 

  (0.472) (0.116) 

      

Observations 59 59 

R-squared 0.138 0.141 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Chart 1: Difference Version of Okun’s Law for Utah 
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Table 2 and Chart 2 show the difference-version of Okun’s Law for Utah both in terms of 

annualized GDP growth rate and in terms of percent change from quarter-to-quarter. Here, a 1% 
increase in the unemployment rate from quarter-to-quarter is associated with a decrease in the 
GDP annualized quarter-on-quarter growth rate by 4.236%. Note that the relationship is much 
tighter for Okun’s coefficient at the national level. Table 3 shows that the interaction between the 
geographic location and change in unemployment rate is not statistically significant, and thus 
that Okun’s coefficient between Utah and the nation are not statistically different from one 
another. 
 

Table 2: Difference Version of Okun’s Law for U.S. 

  (1) (2) 

VARIABLES Difference Annualized Difference Percent Change 

      

dU -4.236*** -1.067*** 

  (0.712) (0.178) 

Constant 1.701*** 0.417*** 

  (0.237) (0.0592) 

      

Observations 59 59 

R-squared 0.383 0.386 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Chart 2: Difference Version of Okun’s Law for U.S. 
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Table 3: Interaction Effect 

 

  (1) (2) 

VARIABLES Difference Annualized Difference Percent Change 

      

dU -3.831*** -0.955*** 

  (1.004) (0.248) 

state -1.337** -0.320** 

  (0.528) (0.130) 

Interaction -0.405 -0.112 

  (1.506) (0.372) 

Constant 3.037*** 0.737*** 

  (0.373) (0.0923) 

      

Observations 118 118 

R-squared 0.236 0.238 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 
 

IV: Estimates of Q2 GDP Growth Rate for Utah/Nation 
By using Okun’s coefficient and estimated unemployment estimates from Voices for 

Utah Children we are able to estimate the effect that COVID-19 will have on Q2 of the economy 
if unemployment rates were to stay stable at this number for the remainder of the quarter. Using 
monthly releases for Utah unemployment, we find the three-month average for Q1 to be an 
unemployment rate of 2.9%. Using the latest reports of unemployment claims for Utah as of 
April 23, 2020, we find that the unemployment rate for Utah is 11.3%. If unemployment was to 
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persist at this level for the remainder of Q2, this would mean a quarterly change of the 
unemployment rate by 8.4 percentage points . Using the annualized difference-version of Okun’s 
law for Utah, we find that this results in an annualized quarter-on-quarter GDP growth rate of 
-29.1%, that is, if economic conditions were to persist for an entire year we would expect GDP to 
drop 29.1%. Likewise, if we use the percent change difference-version of Okun’s law for Utah 
we find that this predicts that GDP will drop by 7.3% between Q1 and Q2.  

Likewise, the same process may be applied to estimate GDP growth rate for the U.S. for 
Q2. Given that the three-month unemployment average for the U.S. for Q1 was 3.8%, and that 
weekly estimates as of April 23, 2020 states that the national unemployment rate is currently at 
20.6%, this means a change in the unemployment rate by 16.8 percentage points. Using the 
annualized difference-version of Okun’s law for the U.S., we find an annualized GDP growth 
rate of -69.5%. Using a percent change difference-version of Okun’s Law for the U.S. we find 
that this predicts that GDP on the national level will drop 17.5% between Q1 to Q2 if economic 
conditions persist. 

As Table 3 shows, the difference between Utah’s Okun’s coefficient and the U.S.’s 
Okun’s coefficient are not statistically significant through a test of an interaction term. As a 
result, for sake of providing a complete perspective, we calculate Utah’s estimate using the U.S. 
Okun’s Law. Here, we find an annualized GDP growth rate for Utah of -33.9%. Likewise, we 
estimate that percent change in GDP from Q1 to Q2 for Utah to be -8.5%. That is, if economic 
conditions are to persist for Q2 we expect that state GDP will drop by 8.5% between Q1 and Q2.  

Note that, regardless of the fit of the model, that the change in unemployment rate for 
Utah is less than the national. As a result, we expect intuitively that, with current information, 
that Utah’s economy has been less impacted by the COVID-19 recession than the U.S. as a 
whole has been. Likewise, our estimates using Okun’s law seems to support this. As a result, we 
estimate that COVID-19 has impacted the U.S. economy a little more than twice as hard as Utah. 

However, we do once again caution about some of the limitations of these estimates. 
First, unemployment is likely underestimated. As a result, we would predict the effects on GDP 
to actually be heavier than presented here. Additionally, the phenomenon of “jobless” growth 
might result in either a delay in the effects of unemployment on GDP or in a less strong 
relationship. Once again, these estimates serve as a rough rule-of-thumb given that the 
relationship between unemployment and GDP is not necessarily a very tight one. Likewise, these 
estimates assume that economic conditions for Q2 will persist for the rest of the quarter. It could 
be that reopening the national economy will reverse some of these economic conditions and 
result in a less severe impact on GDP. It may be that economic conditions may persist because 
consumer confidence and attitudes towards COVID-19 remain unchanged despite a reopening of 
the national economy. It may also be that reopening the economy will exacerbate COVID-19 and 
will further worsen economic conditions. An analysis of this topic is beyond the scope of this 
paper, but as we include Okun’s coefficient estimates it is possible for a reader to use their own 
estimated unemployment rate to estimate the effect on GDP growth. 
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V: Implications 

As we see, Okun’s law suggests that Utah’s economy has been less affected by the 
COVID-19 recession than has the nation. This perhaps speaks to the health of the Utah economy. 
While the model provides an annualized Utah GDP growth rate of 29.1% to 33.9%, depending 
on the model used, such a large decrease is unlikely because the model does not account for 
economic recovery. However, if conditions were to persist for this, using Utah GDP for capita 
for 2019 of $57,057, we would expect GDP for capita to drop down to $37,714.68 to $40,453.41 
and real state GDP to drop from 164,808.3 million of 2012 dollars to between 116,849.1 and 
108,938.3 in million of 2012 dollars. However, as mentioned, such a large decrease is unlikely 
since it does not account for economic recovery. Using Q4 2019 estimates of real Utah GDP 
provided by FRED, 166,818.5 million of 2012 dollars, we can use Okun’s law to estimate Q1 
2020 and Q2 2020 State GDP. We estimate Q1 2020 GDP to be between 166,624.2 and 
167,251.4, which suggests that Q2 2020 would be around 152,461.1 to 155,042.0 in millions of 
dollars. 

The previous estimates by Voices for Utah Children found that Utah’s increase in 
unemployment is larger than the Great Recession. As a result, it is likely that the effect of the 
COVID-19 recession on Utah has been worse than the Great Recession, although long-term 
effects have yet to be determined. However, given that Utah has been less impacted by 
COVID-19 in economic terms than the rest of the nation, this could suggest that Utah has greater 
flexibility in what policies to pursue than the nation as a whole. As a result, Utah is in the 
position to postpone reopening the economy in order to better combat COVID-19 if you compare 
Utah’s economic prosperity relative to the U.S. Although specific policy questions are outside 
the scope of this paper, these results do support that Utah may decide the economic trade-off of 
combating COVID-19 in the short-term is not as severe as the nation as a whole. 
 
VI: Other Estimates and Forecasts for GDP 

This is an attempt to predict the effects of COVID-19 using fast-data sources in an 
attempt to have a more updated perspective of the current state of Utah’s economy. As noted 
before, Okun’s law is not an especially tight relationship. As a result, these estimates remain as a 
general rule-of-thumb than an accurate estimate. Interested readers may check out the New York 
Fed Nowcasting  which suggests that the GDP growth rate is -7.9% for Q2 2020, The Atlanta 4

Fed GDPNow Forecast , Goldman Sachs’ estimate of -34% in qoq annualized terms for Q2 5

4 Federal Reserve Bank of New York, Nowcasting Report, 
https://www.newyorkfed.org/research/policy/nowcast.html 
5 https://www.frbatlanta.org/cqer/research/gdpnow 
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2020, the Weekly Economic Index , and a report by the University of Utah Economics 6

Evaluation Unit . 7

 
VII: Conclusions 

Due to the fast-paced nature of COVID-19, traditional macroeconomic estimators which 
rely upon slow-paced data sources tend to produce a lag in measuring the effect of recent events 
on the macroeconomy. As a result, we attempt to partially rectify this by using Okun’s law as a 
rule of thumb to estimate the effect of COVID-19 on Utah’s and the nation’s real GDP growth 
rate by using estimates of unemployment derived from weekly unemployment claims. We find 
that the annualized qoq GDP growth rate for Q2 is around -33.9% and -29.1% for Utah, 
depending on which model of Okun’s law is used. We also find that percent change of real GDP 
between Q1 2020 and Q2 2020 is around -8.5% and -7.3%. For the nation we find an annualized 
qoq GDP growth rate of -69.5%, and a percent change between Q1 and Q2 of -17.5%. However, 
we do warn that the relationship between unemployment and GDP is not especially tight, and as 
a result these estimates serve as a rough rule-of-thumb rather than an accurate prediction. These 
results do suggest, however, that COVID-19 has affected Utah to a much lesser extent than the 
nation, and as a result suggests that Utah might have much greater flexibility in deciding how to 
respond to COVID-19 in terms of economic trade-offs than the nation does. 

6 https://www.newyorkfed.org/research/policy/weekly-economic-index 
7 https://eeu.utah.edu/_documents/EEU_Brief_N_2.pdf 


