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ABSTRACT

The purpose of this paper is to estimate Okun’s law coefficients for all 50 U.S. 

states over the period 1976-2010.   Using the “gap” model and two separate detrending 

techniques, the Baxter-King and Hodrick-Prescott filters, the results show that Okun’s 

law holds for each of the 50 states and the nation as a whole.  Further, the paper cross-

examines the ten Okun’s coefficients with two labor market variables and one political-

ideological variable — (1) “right to work” status as a proxy for unionization rates and the 

“disposable worker hypothesis,” (2) the relative size of states' manufacturing sectors, and 

(3) the ideological orientation of state governments.  

The paper's core findings are that Okun's law holds at the state level and that the 

average state-level Okun's law coefficient is approximately between 2 and 2.5, depending 

on the detrending technique used.  The paper finds weak evidence for inter-regional 

variation  Further, there is only minimal evidence for correlations between Okun's law 

vi



and a state's right-to-work status or the size of its manufacturing sector relative to its 

GSP.  Finally, there is little evidence that Okun's law is related to the ideological 

orientation of state governments.  The results are broadly consistent with the findings of 

Donald G. Freeman's regional analysis (2001), but broadly contrast with the 26 state-

level tests conducted by Paul R. Blackley (1991).

Dr. Tarron Khemraj, Professor
Department of Economics
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Introduction

Okun’s law is one of the more enduring stylized facts of applied macroeconomics.  The 

law rests on Arthur Okun's basic insight that output and unemployment are negatively 

correlated.  Using quarterly U.S. gross national product (GNP) and unemployment data 

for the period 1953 – 1960, Okun found a robust 3:1 negative relationship between the 

two variables.1  In formal terms, we have:

3 ∆% ↑ Y  ⊃ 1 ∆% ↓ U
3 ∆% ↓ Y  ⊃ 1 ∆% ↑ U (1.1)

Okun's law is not defined by the exact sensitivity of output and unemployment to one 

another, a measure referred to as the Okun's law coefficient (hereafter OLC).  Rather, the 

law is a statement about the character and disproportionality of the output-unemployment 

tradeoff.  Okun conjectured in “Potential GNP: It's Measurement and Significance” that 

movements in unemployment have disproportionately larger effects on movements in 

output.2  Although Okun went on to estimate an OLC of approximately 3, it is important 

to remember that Okun's law is a broad concept, not a specific magnitude. 

Okun’s regression techniques were not sophisticated by today’s standards, but the 

law and the corresponding Okun’s coefficient have endured decades of more rigorous 

empirical tests.  However, more recent OLC estimates for the U.S. and many other 

industrialized countries, indicate that the 3:1 tradeoff was either overstated to begin with 

1 Okum, Arthur, "Potential GNP: Its Measurement and Significance," in Proceedings of the  
Business and Economics Section of the American Statistical Association, (Washington, DC: 
American Statistical Association, 1962), 98-104.

2 ibid., 99.
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or has waned to 2:1, or perhaps 2.5:1.3  In any case, the resilience of Okun's insight that 

output and unemployment are negatively correlated, both as a statistical feature of the 

national economy and as a political talking point, has crystallized Okun’s law as a 

mainstay of both macroeconomics and public policy.  

Curiously, the literature says almost nothing about Okun's law at the U.S. state-

level.  The scarcity of state-level testing begs a series of questions, presented here in a 

somewhat stream-of-consciousness fashion:  Are there any underlying theoretical reasons 

why we shouldn't test Okun's law at the state-level?  Is there some canonical 

macroeconomic model that predicts that Okun's law should behave differently or simply 

not exist at the state-level?  The answer to both questions is a resounding 'no.'

Since there are no apparent theoretical reasons for neglecting Okun's law at the 

state-level, we turn to the question “why is a state-level analysis important?”  This paper 

is chiefly concerned, not with whether or not Okun's law holds at the state-level, but, 

instead, with the underlying geographic, political, and structural4 factors that may 

influence Okun's law variance within the U.S. 

1.1 Why is measuring Okun's law at the state-level important?

A first reason – novelty

Estimating OLCs for all 50 U.S. states is a somewhat novel undertaking.  At the 

time of writing, only Paul R. Blackley has published OLC estimates for U.S. states, and 

3 See Gordon (1984), Knoester (1986), Kaufman (1988), Moosa (1997), Lee (2000), and Freeman 
(2001).

4 The term “structural” has many different meanings in the social sciences.  Here, the term is used to 
describe the structure of production and consumption in an economy, i.e. the share of economic 
output represented by agriculture, manufacturing, and services.  For a more thorough explanation 
of economic structure, see Thirlwall, Economics of Development (2011), pp. 19, 41, and 104. 
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only for 26 of them (1991).  A number of subnational tests, though, have been conducted, 

including a notable example from Donald Freeman (2001) who estimated Okun’s law 

across eight U.S. economic regions.  

A second reason – to enhance our understanding of the bifurcated nature of the U.S.  

economy

In the same way that power is bifurcated in federalism such that a central 

government and subnational entities are each given distinct areas of authority, it is 

reasonable to assume that the costs and benefits of unemployment are born in different 

and sometimes unique ways at the national- and state-levels.  Targeting unemployment 

levels by means of adjusting interest rates and manipulating inflation through the money 

supply — the Phillips Curve strategy — is not an available policy blueprint for states. 

States too play a role in the output-unemployment relationship and this paper aims to 

advance our understanding of what that role is.

The enormous size and diversity of the U.S. in terms of geography, demography, 

ideology, wealth, and history, just to name a few factors, makes telling the Okun's law 

story at the state-level particularly important.  By enhancing our knowledge of how state 

and other subnational economies work, this paper seeks to enhance our understanding of 

how the national economy works.  We cannot begin to understand the magnitude and 

character of the nation's unemployment problems without also considering political 

spaces within the nation that bear the costs and benefits of the unemployment problem in 

different ways.  To insist that the unemployment problem is chiefly a national concern 
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and that the inflationary forces behind the Phillips curve and the muscle of monetary 

policy are the tools best suited to solve the problem is wholly insensitive to the troubled 

history of the South, the demography of the Northeast, the large manufacturing sectors in 

Louisiana and Indiana, the geography of the Southwest, the fertility rates in Mississippi, 

the levels of educational attainment in Massachusetts, and so forth.  Further, to insist that 

manipulating macroeconomic forces like inflation is the most suitable way to treat macro-

social problems naively ignores the complex, interwoven political opportunity structures 

in a large federal society like the U.S.  In other words, the states and the nation as a whole 

are each limited in their opportunities or abilities to address social problems.  Federalism 

is a complex system of political-economic spaces.  As such, a systematic approach that 

involves state-level policy action  is necessary to mitigate national unemployment 

problems.

1.2 Theoretical framework of Okun's law

Okun's law is a statement about the negative correlation between departures of 

real output5 and unemployment from their equilibrium trends.  In “Potential GNP: Its 

Measurement and Significance,” Okun observed that “each extra percentage point in the 

unemployment rate above four percent has been associated with about a three percent 

decrement in real GNP” (1962, 99).  The 4% unemployment figure that Okun noted is 

what we would now call the natural rate of unemployment.  The natural rate and its 

5 In Okun’s original work, U.S. national output was measured using quarterly gross national product 
(GNP) data published by the U.S. Bureau of Economic Analysis.  The Bureau has since modulated 
away from GNP as the preferred measure of output, opting instead for gross domestic product 
(GDP).
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concomitant full-employment level of output, or potential output, are the equilibrium 

trends from which the observable data departs, forming what are known as output and 

unemployment gaps.  A more precise characterization of Okun’s basic insight, then, is 

that output and unemployment gaps are negatively related.  When actual output fluctuates 

above potential output, we tend to observe actual unemployment fluctuating below the 

natural rate, and vice versa.  

Functional Forms

Okun’s law can take one of two functional forms: the first-difference model or the 

“gap” model.  The first-difference model is given by,

Δyt = β0 – β1Δut + εt (1.2)

where Δyt is the change in output from period n – 1 to n, β0  is the intercept term, Δut is 

the change in unemployment from period n – 1 to n, β1  is the OLC, and the stochastic 

error term is given by εt.  

Okun himself, among others,6 have used the first-difference model.  The model, 

though, suffers from two drawbacks.  First, it does not precisely capture the theoretical 

insight behind Okun's law, i.e. that output and unemployment gaps are negatively 

correlated.  Second, Attfield and Silverstone (1997) have shown that the output and 

unemployment data series in used in the first-difference model, as employed most notably 

by Prachowny (1993), are cointegrated.7  Relying on established econometric principles 

6 See Prachowny, Martin F. J., “Okun’s Law: Theoretical Foundations and Revised Estimates” The 
Review of Economics and Statistics, Volume 75:2 (1993), 331-336.

7 “Conitegration occurs when a linear combination of non-stationary variables is stationary.”  See 
Baddeley, Michelle C., and Diana V. Barrowclough, Running regressions (Cambridge, UK: 
Cambridge Books, 2000), 237.
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summarized by Engle and Granger (1987),8  Attfield and Silverstone conclude that the 

first-difference model is misspecified.9  

The second functional form of Okun’s law, or the “gap” model, is given by,

            yt – yt* = β0 – β1Δut – ut* + εt (1.3)

where y is output, yt* is potential output, u is the unemployment rate, and ut* is the 

natural or full-employment rate of unemployment.  Hence, yt – yt* is the output gap and 

ut – ut* is the unemployment gap.  Like the first-difference model, β0  is the intercept term, 

β1 is the OLC, and the error term is given by εt.  The gap model examines the differences 

between observable short-run values and estimable long-run trends.  Although estimating 

long-run trends is a far-from-perfect exercise, the gap model is a more precise 

specification of Okun's law because it captures deviations from trends, not mere changes 

in output and unemployment.  

Framing Okun’s law as departures from trends introduces an empirical problem 

that plagues the literature: equilibrium trends are unobservable measures.  The natural 

rate of unemployment is a rate of unemployment such that cyclical unemployment is 

zero.  Or, equivalently, the natural rate of unemployment “is the sum of frictional and 

structural unemployment.”10  Essentially, frictional unemployment arises when 

information problems agitate the process of matching workers to jobs.  Workers must 

learn about job vacancies and firms must recruit workers — these processes take time 

8 Autoregressive models with cointegrated data are misspecified.  See Engle, Robert F., and Clive 
WJ Granger. "Co-integration and error correction: representation, estimation, and testing." 
Econometrica: journal of the Econometric Society (1987), 259.

9 Attfield, Clifford LF, and Brian Silverstone. "Okun's coefficient: a comment." Review of  
economics and statistics 79, no. 2 (1997): 326

10 Rosanna, Robert J., Macroeconomics (New York, NY: Routedge Books, 2011). 229. 
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(Rosanna 2011, 228).  Structural unemployment occurs when the structure of an industry 

or economy changes.  An example: If a product X becomes obsolete or goes out of 

fashion, workers with skills specific to the production of product X will likely lose their 

jobs.  

Potential output is the level of output the economy can produce under conditions 

of full employment, or when the actual rate of unemployment equals the natural rate 

(Okun 1962, 98).  None of these conditions are observable, only estimable using time 

series detrending methods, which invite criticism for potentially disturbing the data with 

measurement errors.  Two commonly used detrending methods — the Hodrick-Prescott 

and Baxter-King filters — will be discussed in greater detail in Chapter 3.

Other notable stylized facts do not receive the near-universal endorsement of 

economists that Okun's law does.  The Phillips Curve, for example, has invited 

considerably more criticism and controversy, even though it too is a mainstay in 

macroeconomic textbooks.11  A natural corollary to Okun's Law, the Phillips Curve is a 

historically negative relationship between the rate of unemployment and the rate of 

change of money wages.12  Although changes in money wages across the business cycle 

can be construed as inflationary (or deflationary) movements in labor prices, it was not 

until 1960, in a paper by Samuelson and Solow titled "Analytical aspects of anti-inflation 

policy,” that the Phillips Curve was explicitly articulated as a relationship between the 

rate of unemployment and inflation.  

11 For traditional textbook examples of the Phillips Curve, see Blanchard, Olivier, Macroeconomics, 
1st ed. (Upper Saddle River, N.J.: Prentice Hall, 1997); Dornbusch, Rudiger, Stanley Fischer, and 
Richard Startz, Macroeconomics, 7th ed. (Boston, MA: McGraw-Hill / Irwin, 1998); Mankiw, N. 
Gregory, Macroeconomics, 3rd ed. ( New York, NY: Worth Publishers, 1997).

12 Phillips, Alban W, "The Relation Between Unemployment and the Rate of Change of Money 
Wage Rates in the United Kingdom, 1861–1957, " Economica 25, no. 100 (2007): 283-299.
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Okun's Law and the Phillips Curve are often analyzed in tandem, or presented as 

complementary insights into the behavior of the national business cycle and 

unemployment.  Increases in the unemployment rate are associated with decreases in 

output, according to Okun's law, and decreases in the rate of inflation, according to the 

Phillips Curve.  The two stylized facts have concurrently enhanced the national 

discussion on unemployment, but only Okun's law has remained intact as a statistical 

feature of the national economy since it was first observed in 1962.  The Phillips Curve 

appears to have disintegrated in the mid-1970s, when rates of inflation previously 

associated with low rates of unemployment were accompanied by very high rates of 

unemployment, a phenomenon known as “stagflation.”  In more rigorous terms, 

stagflation occurs when a negative supply shock lowers output, which is accompanied by 

an increase in unemployment according to Okun's law, and raises prices.13  Economists 

have since busied themselves attaching new theoretical addenda to the Phillips Curve 

hypothesis to explain stagflation and the Curve's apparent dissolution in the 1970s.14 15  

The staying power of Okun's law in the national unemployment discussion may 

be, at least for the non-economist, a function of its simple, logically coherent structure. 

Given the premise that unemployment is low, a layperson would likely form a series of 

13 See, for example, Abel and Bernanke's classic textbook definition in Microeconomics, which 
states that stagflation occurs when the economy experiences “both a drop in output and a burst in 
inflation” (1998, p. 433).

14 The literature on the Great Stagflation of the 1970s is exhaustive.  For a few notable examples of 
the traditional supply-shock hypothesis, see Samuelson, "Worldwide stagflation” (1977); Blinder, 
“Economic policy and the great stagflation” (1979); Bruno and Sachs, “Economics of Worldwide 
Stagflation” (1985); and Blinder et al., "The supply-shock explanation of the Great Stagflation 
revisited" (2012).

15 For a criticism of the supply-shock hypothesis, see Barsky, Robert B., and Lutz Kilian. "Do we 
really know that oil caused the great stagflation? A monetary alternative." In NBER 
Macroeconomics Annual 2001, Volume 16, pp. 137-198. MIT Press, 2002.  Barsky and Lutz 
conjecture that monetary factors are largely to blame for the Great Staglfation of the 1970s, not 
OPEC oil price increases. 
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conditional statements to arrive at the same conclusion as Arthur Okun — that is, that 

output must be relatively high.  Fundamentally, Okun's law is a hypothetical syllogism or 

a two-premise deduction defined as follows:

A  B⊃
B  C⊃
A  C⊃ (1.4)

The syllogism reads:  If A, then B.  If B, then C.  If A, then C.  To illustrate how Okun's 

law fits this logical structure, let A be a low level of unemployment, let B be a high level 

of labor productivity (holding all other factors of production constant), and let C be a 

high level of economic output.  Assume that low means below long-run trend and high 

means above long-run trend.  The syllogism is now defined as,  

                                 unemployment is low  labor productivity is high ⊃

                           labor productivity is high  output is high ⊃

                              unemployment is low  output is high                                       ⊃ (1.5)

which reads:  If unemployment is low, then labor productivity is high (holding other 

factors of production constant).  If labor productivity is high, then output is high.  If 

unemployment is low, then output is high.

A note concerning causality and forecasting using Okun's law

It is important to note that Okun’s law is not a measure of unemployment’s 

response to changes in current output, or output’s response to changes in unemployment. 

Rather, Okun’s law is a statement about deviations from trends.  The law says nothing 

explicit concerning flows of causality.  Even still, Okun’s law is sometimes used as a 
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parameter to forecast the unemployment effects of expected changes in output.16 

Consider the following hypothetical scenario:  Unemployment is 10% in 1990 in a 

country X.  The president of country X projects 6% unemployment in 1994, the final year 

of his four-year term.  Using Okun's original coefficient of 3 and a hypothetical projected 

growth rate of 3%, the candidate and his advisers obtain a 6% unemployment projection. 

In formal terms, we have,

Uf = Uc – (Y ÷ O) x N (1.6)

where Uf  is the forecasted level of unemployment, Uc is the current unemployment level, 

Y is a projected rate of output growth, O is the Okun's coefficient, and N is the number of 

years in the forecast.  Now, if we populate the formal equation with the hypothetical 

figures given above, we have:

6 = 10 – (3 ÷ 3) x 4 (1.7)

These forecasting models are simple, laughably so even, but they indicate how 

policymakers might use an OLC estimate and some hypothetical growth path to forecast 

unemployment.  To be clear, this is not a canonical forecasting model.  It is presented 

here to illustrate the basic logical structure of an unemployment forecast using an OLC.

A brief note on the the jobless recovery phenomenon

The rate of non-farm job growth tends to increase rapidly when the U.S. economy 

emerges from recession.  That is, there tends to be very little lag in the movement of 

16 For a a current and more detailed example of using Okun's law to forecast movements in U.S. 
national unemployment levels based on hypothetical paths of future output growth, see Gordon, 
Robert J, "The demise of Okun’s law and of procyclical fluctuations in conventional and 
unconventional measures of productivity,” Work. Pap., Dept. Econ., Northwestern University 
(2010).
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unemployment when output increases.  Within 26 months of the five recessionary troughs 

of the 1960s, 1970s, and 1980s, unemployment was, on average, 3.6% higher than at the 

previous expansionary peak.17  For decades, a quick output-unemployment tradeoff 

appeared to be a permanent fixture of the national economy.  It seemed near-certain that 

rapid decreases in unemployment would accompany, or briefly lag behind, economic 

expansions.  

Recent unemployment trends, though, have puzzled economists, defying what 

were thought to be immutable behavioral principles.  Unlike the expansions of previous 

decades, the three most recent expansions have been accompanied by weak job growth, 

even net job losses when compared to previous peak unemployment levels.18  The 

“jobless” recoveries of recent history may just be protracted recoveries, not truly jobless 

ones.  Changes in unemployment may be lagging further behind changes in output than in 

previous time periods.  An in-depth analysis of the jobless recovery phenomenon is 

beyond the scope of this paper, but it is worth noting that the phenomenon may provide 

some evidence for a structural break in Okun's law sometime in the late-eighties or early-

1990s.

1.3 The structure of the paper

This paper is organized in six parts:  A review of the Okun's law literature is 

presented in Chapter 1.  The Ordinary Least Squares (OLS) methodology used to 

estimate OLCs is explained in Chapter 2.  The techniques used to “smooth” time series 

17 See Aaronson, Daniel, Ellen R. Rissman, and Daniel G. Sullivan. "Assessing the jobless recovery." 
Economic Perspectives – Federal Reserve Bank of Chicago 28 (2004), 2-20.

18 See Gordon, Robert J., “The Jobless Recovery: Does it Signal a New Era of Productivity-Led 
Growth?” Brookings Papers on Economic Activity, No. 1, 1993, pp. 271-316.

11



data to estimate equilibrium trends are also detailed in Chapter 2.  Results from the state-

level ordinary least squares tests are presented in Chapter 3.  A comparative analysis of 

Okun's law across the 4 Census bureau-designated regions19 will also be included in 

Chapter 3.  Results from simple correlation tests between Okun's law and (1) state right 

to work status, (2) the size of states'  manufacturing sectors, and (3) state government 

ideology are presented in Chapter 4.  The factors considered in Chapter 4 in no way 

encompass a complete or even thorough list of forces acting on Okun's law; however, the 

tests may shed some light on the complex system of variables acting on the output-

unemployment relationship.  Finally, the paper closes with a summary conclusion.

19 See Freeman, Donald G. (2000) “Regional Tests of Okun’s Law” International Atlantic Economics 
Society, vol 6, no. 3 August 2000 pg 557 – 570.  Freeman estimates Okun's coefficients for the 
four Census Bureau-designated regions. 
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Chapter 1

A Review of the Literature

Most of the dissension in the literature addresses data quality and model specification, not 

whether or not Okun's law exists.  Some authors have, though, conjectured that the law is 

obsolete in certain countries or during periods characterized by certain economic 

conditions — e.g. when high levels of managerial power accompany low levels of 

collective bargaining power.20  Even still, there is no noticeable movement in the 

literature to castigate or disprove the law altogether.  

Only a small collection of papers examine or make reference to the law's behavior 

in regional or subnational spaces.21 22  The paucity of subnational tests is striking and 

represents a dearth of understanding in an otherwise robust literature.  National tests, 

though, have been conducted around the world using various econometric methodologies 

and model specifications.  A preponderance of these tests have been conducted in the 

U.S. and Europe.23  

In light of three apparent trends across the literature — that is, (1) dissension over 

20 See Gordon, Robert. "The demise of Okun’s law and of procyclical fluctuations in conventional 
and unconventional measures of productivity” (2010).  Gordon conjectures that Okun's law has 
been obsolete in the U.S. since the mid-1980s.  His claim relies on the “disposable worker 
hypothesis,” which states that simultaneous increases in managerial power and decreases in the 
bargaining power of labor in the U.S. have made the labor market more flexible, leading to 
phenomena like jobless recoveries, which seemingly defy Okun's law.

21 For examples of regional tests, see Freeman (2000), Apergis et al. (2003), Adanu (2005), and 
Villaverde and Adolfo (2009).

22 For examples of U.S. state-level tests, see Blackley, Paul R. "The measurement and  determination 
of Okun's Law: Evidence from state economies" (1991).  Blackley estimates Okun's coefficients 
for 26 U.S. states.

23 This literature review is almost exclusively concerned with examples of national-level 
tests in Europe and the U.S.  Rather than provide a list of notable references here, the 
literature review itself serves as an in-depth examination of such notable contributions.
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data quality and/or the usage of new data, (2) dissension over methodology, and (3) the 

paucity of state-level tests — this paper will treat the literature as a collection of three 

genres, to borrow a literary term: The data quality genre, the model specification and 

econometric methodology genre, and the subnational genre.  Just as genres and 

movements of literature are not always clearly demarcated, the genres of the Okun's law 

literature often weave in and out of one another.  For example, a paper might consider 

both a new data set and a new model specification to estimate Okun's coefficients.  

The first genre asks:  Is the data sufficient and free of bias?  Who collected and 

maintained the data and were they a suitable caretaker?  By and large, contributors to the 

data quality genre have sought out new and longer time-series data sets and endeavored 

to explain why their data paints a more complete picture.  One common problem in the 

literature is the problem of sample size.  Okun's original estimations only considered “55 

quarterly observations from 1947-II to 1960-IV” (“Potential GNP,” 1962, p. 99). 

Thereafter, many authors have tested the relationship over longer periods of time24 and in 

other countries.25  Some, too, have reasoned that time-series data, lacking cross-sectional 

components, cannot tell a complete Okun's law story and, thus, distorts or overstates 

OLCs.26  Kosfeld and Dreger, for example, use panel data that includes measurements of 

demographic and institutional characteristics across Germany in their estimations. 

Essentially, Kosfeld and Dreger's study is designed to expose spatial effects on changes in 

24 For example, in “Okun's Law Fit at 50?” (2012), Ball et al. estimate Okun's coefficients 
for the U.S. for the period 1948-2011.

25 In “Okun's Law Fit at 50?” (2012), Ball et al. estimate Okun's coefficients for 20 
“advanced economies” for the period 1948-2011. Lee, in “The Robustness of Okun's 
Law” (2000), estimates coefficients for 16 OECD countries for the period 1955-1996.

26 See Fouquau (2008); Freeman (2001); Keane et al. (1990); and Kosfeld and Dreger 
(2006).
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unemployment in response to changes in output.

The second genre asks the two-part question:  Is the model correctly specified and 

are the econometric techniques involved appropriate?  A contributor to this genre might 

ask, for example, should the Okun's law model include hours worked as a possible 

explanatory variable in the model?  The contributor might also ask, should I detrend my 

unemployment time-series with a Hodrick-Prescott filter or should I employ a technique 

that extracts both high and low frequencies from the data?  

Many of the more complex mathematical issues common to this genre are beyond 

the scope of this paper.  As such, only models and econometric techniques that have 

received broad consensus across the literature will be used here.  This genre does, though, 

ask many questions that are within the scope of this paper.  Those questions are 

concerned more with economic and political theory and less with mathematics and 

statistics.  For instance, a contributor to the model specification genre may look at the 

two variables in Okun's original model — output and unemployment — and conjecture 

that the model is misspecified as evidenced by the jobless recovery phenomenon. 

Perhaps capital utilization rates, labor force participation rates, hours worked, and some 

measure of technology shocks should also be considered. 

And the third genre, of which this paper belongs, is characterized by only one 

parameter: estimating Okun's law in subnational spaces.  Typically, this genre is not 

concerned with pioneering new econometric methods or developing novel model 

specifications.  Instead, this genre uses straightforward, established techniques to 

measure OLCs in subnational spaces.  Until less conventional methodologies are 

15



generally accepted in the literature as better than established ones, contributors to the 

subnational genre would be unwise to take paths less traveled.  The objective of this 

genre is to apply well-established empirical exercises to subnational spaces in order to 

determine if the output-unemployment relationship behaves differently at different levels 

of political and geographic space.  This paper could not meaningfully say that Okun's law 

displays unique behavior at the state-level if OLCs are obtained using methods not well-

established for obtaining national coefficients.  

The subnational genre does, though, involve data sets that are new to the Okun's 

law literature.  Herein lies one of the great problems of the genre.  Unlike national output 

and unemployment data, subnational data is not as readily available.  For example, unlike 

national output and unemployment data for the U.S., which is made available quarterly, 

state-level output and unemployment data is only made available annually.27 28

2.1 The Data Quality Genre

Following the publication of “Potential GNP: Its Measurement and Significance,” 

several important contributions were made that, in essence, repeated Okun's original tests 

using new data.  By and large, these contributions either concentrate on applying longer 

data sets to the U.S. economy29 or entirely new data sets to other countries.30 

In “The Robustness of Okun's Law: Evidence from OECD Countries,” Lee 

27 Output data for the U.S. and the 50 states is measured and made available by the United 
States Bureau of Economic Analysis.

28 Unemployment data for the U.S. and the 50 states is measured and made available by the 
United States Bureau of Labor Statistics. 

29 See Evans (1989); Smith (1974); and Weber (1984).
30 See Ball et al. (2012); Freeman (2001); Hamada and Kurosaka (1984); and Lee (2000).
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estimated Okun's coefficients for sixteen OECD countries for the period 1955 – 1996 

(2000).  His contribution is notable for two reasons.  First, Lee's paper is one of the most 

thorough comparative analyses of Okun's law published to date.  Using forty-one years of 

quarterly output and unemployment data, Lee finds compelling evidence that Okun's law 

is statistically valid for most OECD countries.  A comparative analysis has an important 

advantage over a case study:  Okun's coefficients are sensitive to model specification and 

detrending methodologies, but the ordinal ranking of OLCs tends not to be, at least not 

according to Lee.  To expound, Lee's gap model estimates for Japan produced a 

coefficient of 12.6.  A first-difference test using the same data produced an OLC of 4.4131 

(Lee 341, 2000).  Despite the wide variation, Japan's ordinal position on top of the 

sixteen-country list remained the same.  The precise magnitude of Japan's OLC, given 

this information, is perhaps unknowable.  What is knowable, though, is that Japan tends 

to experience less severe unemployment fluctuations in response to changes in output 

than other countries.  

Second, Lee anticipated critics' preference for one model specification over the 

other by using both a first-difference and a gap model to test for Okun's law.  Further, to 

satisfy critics' preferences for certain detrending techniques over others, Lee used three 

different filters to estimate the natural rate of unemployment and the full-employment 

level of output: the Hodrick-Prescott filter (Hodrick and Prescott 1997), the Beveridge-

Nelson decomposition procedure (Beveridge-Nelson 1981), and the Kalman filter 

(Kalman 1960).  The OLCs were sensitive to the three filters and to the model 

specifications, but the ordinal rank of coefficients remained consistent.  Lee did not 

31 Both coefficients were significant at the 0.01 level.
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specify a new model or pioneer a new detrending technique, which is why I have 

included him in the data quality genre, not the model specification genre. 

Using three detrending methods allowed Lee to mitigate the greatest problem 

posed by the “gap” model: deriving the trends from which the observable data deviates. 

Output and unemployment trends are hypothetical — that is, they only exist insofar as 

macroeconomic theory predicts that they should exist under specific conditions.  The 

natural rate of unemployment and the full-employment level of output exist in the same 

way that equilibria exist in markets.  They are hypothetical levels of unemployment and 

output that satisfy the conditions of Walrasian equilibrium with an important caveat that 

the actual structural characteristics of the labor and commodity market are embedded 

within them.  

Lee's results were broadly supported by Donald Freeman in 2010.  Freeman 

estimated Okun’s coefficients for 10 OECD countries.32  Like Lee, Freeman found that 

European countries tend to have lower coefficients than the U.S. and that the averaged 

OLC for the 10 OECD countries is approximately 2. 

A note on the natural rate of unemployment

Milton Friedman defined the “natural rate of unemployment” in 1968 as:

The 'natural rate of unemployment' . . . is the level that would be ground out 

by the Walrasian system of general equilibrium equations, provided there is 

embedded within them the actual structural characteristics of the labor and 

32 Freeman, Donald G. "Panel tests of Okun's law for ten industrial countries." Economic  
Inquiry 39.4 (2001): 511-523.
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commodity markets, including market imperfections, stochastic variability in 

demands and supplies, the cost of gathering information about job vacancies 

and labor availabilities, the costs of mobility, and so on.

A thorough analysis of Walrasian equilibrium and general equilibrium theory is 

beyond the narrow purposes of this paper and would drag the paper into the higher 

echelons of mathematical economics.  A simple definition will suffice:  A Walrasian 

equilibrium in the labor market is a vector of labor prices and quantities of available labor 

such that (1) the economy's consumption of labor is utility-maximizing given the prices 

of labor and (2) the demand for labor is equal to the labor supply (Levin, 4, 2006). 

Milton's Nobel-winning “natural rate of unemployment” hypothesis is essentially a 

Walrasian labor market equilibrium with the caveat that the structural characteristics of 

labor and commodity markets must be embedded in the equilibrium equations.  Since 

there will always be costs associated with information, mobility, and so on, the second 

condition of Walrasian equilibrium is not purely satisfied according to the natural rate 

hypothesis.  As a result, the natural rate of unemployment is not a pure equilibrium. 

Instead, it is the most efficient feasible rate of unemployment because there will always 

be some excess labor supply. 

2.2 Notable Longer Functional Forms — the Model Specification Genre

Some authors have considered longer functional forms to measure Okun's law. 

The first-difference and gap models are extremely simple, perhaps for good reason.  In 

any case, some have conjectured that a properly specified Okun's law model should 
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include variables like labor-hours worked or some measure of labor productivity.  One 

notable example of a long-form Okun's law model was developed by Prachowny in 1993.

33  Prachowny modified the gap model to include the utilization rate of capital, given by 

c, total employment, given by l, and labor-hours worked, given by h.  In formal terms, we 

have:

            yt – yt* = β1Δ(ct – ct*) +  β2Δ(lt – lt*) –  β3Δ(ut – ut*) +  β4Δ(ht – ht*) + εt (2.1)

Prachowny's equation suggests that movements in capital utilization, total employment, 

and labor-hours worked each influence movements in the output gap.  Prachowny found 

that β1, β3, and β4 were significant, but his estimated OLC — that is, his β3 — of 0.66 is 

unusually small.  Changes in β1 and β4, he conjectured, were associated with the rest of 

the change in the output gap.  

Prachowny's equation and overall methodology is insightful.  It considers the 

possibility that during recoveries, for example, changes in labor-hours worked may be 

associated with rising levels of output, even if unemployment does not fall as expected. 

His equation accounts for, among other things, the jobless recovery phenomenon.  But 

Prachowney's methodology was heavily scrutinized by Attfield and Silverstone,34 who 

found that β1 and β4 were cointegrated, i.e. the coefficients were measuring the same 

thing.  

In “Okun's Law, Cointegration and Gap Variables,”35 Attfield and Silverstone 

33 Prachowny, Martin F. J., “Okun’s Law: Theoretical Foundations and Revised Estimates” The 
Review of Economics and Statistics, Volume 75:2 (1993), 331-336.

34 Attfeild, Clifford L.F.; Silverstone, Brian, "Okun's coefficient: a comment." Review of economics 
and statistics 79, no. 2 (1997): 326-329.

35 Attfeild, Clifford L.F.; Silverstone, Brian. “Okun’s Law, Cointegration and Gap Variables” 
Journal of Macroeconomics, Summer 1998, Vol. 20 no 3, pp 625-637.
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replicated Prachowny's test, this time correcting for cointegration, and found that the 

long-form equation produced an OLC of approximately 2.25, which is consistent with 

most short-form tests.  Thus, Attfield and Silverstone conclude that the short-form 

equation is sufficient for estimating OLCs.

2.3 State-level Tests 

Okun's law was not tested at the state-level until 1991 when Blackley (1991) 

estimated OLCs for 26 states for the period 1970 – 1986.36  Using annual data and the gap 

model specification, Blackley found an average OLC of 3.1 for the sample.  At the low 

end of the spectrum, Blackley estimated OLCs of about 2 and, at the high end, he 

estimated OLCs of about 4.  His estimates were more consistent with Okun's original 

1962 estimates, but perhaps not for the same reasons.  Okun's 3:1 ratio may have been the 

byproduct of either (a) a truly higher OLC in the early and middle thirds of the 20th 

Century or (b) unsophisticated regressions techniques.  Blackley reasoned that his high 

OLC estimates were byproducts of labor market openness at the state-level.  Unlike the 

national labor market, which tends to be less open to migration, state labor markets are 

essentially open and free to U.S. citizens.  For this reason, when a state's GSP increases, it 

“more easily attracts labor force growth through migration [ . . . ] and therefore a more 

rapid rate of GSP growth is needed in order to generate a 1 percentage point reduction in 

the unemployment rate”37  That is, labor force growth puts upward pressure on the 

declining levels of unemployment that typically accompany output growth.

36 Blackley, Paul R. “The Measurement and Determination of Okun’s Law: Evidence from State 
Economies” Journal of Macroeconomics, Fall 1991, Vol. 13, No. 4, pp 641-656.

37 Ibid., 645.
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Blackley also compared his OLC estimates to the size of states' manufacturing 

sectors relative to their GSPs.  He found that states with larger manufacturing sectors 

tended to have higher OLCs.  He conjectured that this correlation was due to the rigidity 

of manufacturing sector labor markets.  Manufacturing requires high-skilled labor or, at 

the very least, labor with skills unique to the manufacturing industry practices.  As a 

result, manufacturing firms cannot quickly attract new labor.  Further, when a 

manufacturing worker loses her job, or experiences a labor-hour reduction, she is likely to 

remain in the state of her former employment until a s job commensurate with her skill 

set becomes available.  

Blackley's assumptions make intuitive sense.  In order for a state's manufacturing 

sector to attract new labor through migration, a very high rate of GSP, which is an 

accounting equivalency to Gross State Income, is necessary to provide sufficient 

incentives for labor located in other states.  This follows from the basic insight that 

peoples' migration decisions are heavily influenced by labor market incentives and, in the 

case of the manufacturing sector, those incentives would have to be strong to persuade 

workers to acquire the skills necessary to compete in the manufacturing sector labor 

market.  Blackley's second assumption, that manufacturing sector workers tends to stay 

put when laid off also makes intuitive sense.  If a laborer invests significant quantities of 

time and material resources into acquiring manufacturing sector skills, then she would 

likely want to wait for employment commensurate with the skills that she worked so 

assiduously to acquire. 

Another notable contributor to the subnational discussion is Freeman (2000) who 
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used annual data to estimate OLCs for eight economic regions in the U.S. for the period 

1977 – 1997.38  Freeman used a gap model specification and the Baxter-King detrending 

filter (discussed in chapter 3) to measure Okun's law, finding a regional average OLC of 

2.22.  Although OLC estimates for the U.S. regions were broadly similar, one region, the 

Plains, hat a remarkably high OLC of 3.57.  To check his methodology, Freeman also 

pooled his regional tests and compared them with national tests.  He found the OLCs to 

be approximately the same.  Although Freeman's OLCs were all significant, he did not 

find evidence that the manufacturing sector's share of regional output influenced the 

magnitude of Okun's law like Blackley did.

38 Freeman, Donald G. "Panel tests of Okun's law for ten industrial countries." Economic Inquiry 
39.4 (2001): 511-523. 
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Chapter 2

Methodology

Okun's law is tested using the gap model specification and gross state product (GSP) 

data, made available annually by the U.S. Bureau of Economic Analysis (BEA), and state 

unemployment data, made available monthly by the U.S. Bureau of Labor Statistics 

(BLS).  The limited availability of GSP and state unemployment data confines the 

analysis to the period 1976 – 2010.  The gap model is reprinted below for convenience:

            yt – yt* = β0 – β1Δut – ut* + εt (3.1)

Note:  For a complete definition of terms, see Figure 1.3, page 6. 

The gap model is preferred over the first-difference model for two reasons.  First, the gap 

model more closely approximates the theoretical framework of Okun's law.39  Second, as 

pointed out by Attfield and Silverstone (1993), the first-difference model is misspecified 

because the independent and dependent variables are cointegrated.40

3.1  Data sources and potential problems with data quality

Date sets from the BEA, whether GDP or GNP, and the BLS retain almost 

unanimous approval across the Okun's law literature.  Since state-level OLCs have only 

been estimated by Blackley (1990), it would be silly to say that BEA and BLS data enjoy 

the same resounding approval in the state-level discussion.  In any case, both Blackley 

and Freeman (2000) use BEA and BLS data in their research.  

39 See page 4, section titled “Theoretical Framework of Okun's Law.”
40 See Engle, Robert F., and Clive WJ Granger. "Co-integration and error correction: representation, 

estimation, and testing." Econometrica: journal of the Econometric Society (1987), 259.
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Gross state product data is made available by the BEA in two data sets.  The first, 

the Standard Industry Classifications (SIC) set, was maintained from 1963 to 1997.  The 

second, the North American Industrial Classification System (NAICS) set, has been 

maintained since 1997.  Even though GSP data is available going back to 1963, the 

availability of state unemployment data limits the analysis to the 1976 – 2010 period.41 

Hence, GSP data from 1976 to 1996 is from the SIC set, data from 1998 to 2010 is from 

the NAICS set, and data from 1997 is a simple average of 1997 measures gathered from 

both sets.42

Averaging the 1997 values of the SIC and NAICS may be problematic.  19 states' 

GSP estimates were lower in the SIC data set than in the NAICS set.  The other 31 states' 

GSP estimates were higher in the SIC set.  This suggests that the SIC methodology may 

overstate GSP to some degree.  By and large, though, the GSP estimates are similar in 

both sets.  It is worth noting that the apparent similarity may be superficial and that future 

state-level analyses should look more deeply into this issue.  

Unlike national estimates, which are reported quarterly, the BEA only reports GSP 

data annually.  Many authors have used annual data to estimate national OLCs that are 

consistent with those obtained using quarterly data,43 but quarterly data may paint a 

slightly more nuanced picture.  With no available alternatives and no apparent movement 

in the literature to discredit the BEA's GSP estimations, this paper moves forward under 

the assumption that BEA annual data is of suitable quality. 

State unemployment data is made available by the BLS in their monthly Current 

41 At the time of completion, data has been made available by the BEA and BLS that would allow for 
OLC estimations in the period 1976 – 2011. 

42 See Appendix 6.
43 See Abel and Bernanke (2005, p. 100), Gordon (2006, p. 53), and Mankiw (2007, p. 257)

25



Population Survey (CPS).  The data are kept in the Local Area Unemployment Statistics 

(LAUS) data set.  The BLS has maintained the LAUS data set since January of 1976. 

Blackley was able to obtained an “unpublished data [set] from the U.S. Bureau of Labor 

Statistics” that allowed him to estimate OLCs beginning in 1970.44  Blackley's data set 

remains unpublished and no other authors appear to have used it.  Freeman's  regional 

analysis uses only the published data.

3.2  Time series detrending techniques

A number of techniques are available to separate trends from cycles in economic 

time series data.  In the Okun’s law literature, two techniques dominate: the Hodrick-

Prescott (hereafter HP) filter and the Baxter-King (hereafter BK) bandpass filter.  This 

paper uses both.

It is worth noting that the HP filter is the detrending technique of choice for the 

IMF, Federal Reserve, and other major financial and policy organizations.45  Surely if the 

IMF and the Federal Reserve endorse the HP filter, it is a reasonable detrending technique 

for identifying business cycle trends.  After all, tests and forecasts produced by 

organizations of their stature are conducted under the watchful eye of some of the world's 

finest economists and policy experts.

The HP filter estimates equilibria in time series data by separating cyclical 

components of the data from the data’s long-run trend.  The filter minimizes least squared 

equations and “smooths” the data by adding a lagrange multiplier term that penalizes the 

44 Blackley, Paul R. “The Measurement and Determination of Okun’s Law: Evidence from State 
Economies” Journal of Macroeconomics, Fall 1991, Vol. 13, No. 4, 644.

45 For example, see Ball et al. (2012) and Schreft and Singh (2003).
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second difference of the estimated trend.46  In simpler terms, the HP filter is a high-pass 

filter that removes only irregular high-frequencies from the data to estimate an 

equilibrium trend. 

A notable example of the HP technique is found in Jim Lee’s 2000 paper, “The 

Robustness of Okun’s Law: Evidence from OECD Countries.”  Lee used the HP filter and 

gap model to estimate OLCs for 16 OECD countries from 1955 to 1996.  His results 

range in magnitude from 1.5 (Great Britain) to almost 30 (Japan).  Importantly, Lee 

estimates a U.S. OLC of 2.09, which is consistent with the literature.

The BK bandpass filter estimates long-run trends by separating both high- and 

low-frequencies from time series data.47  Essentially, the bandpass filter creates centered 

moving averages by removing components from a data series that lie outside a specific 

band of frequencies (Baxter and King, 1995, 576).  The band of frequencies isolated by 

the BK filter was identified by Burns and Mitchell in 1946 as atypical of business cycles 

in the U.S. economy.48  The bandpass approach has a possible advantage over the HP 

filter.  Since both high- and low-frequencies are extracted, it is possible that the filter 

better preserves the basic characteristics of the business cycle.49

A notable example of the BK technique is found in Freeman's 2000 paper, 

“Regional Tests of Okun’s Law.”  Freeman used the BK filter and gap model to estimate 

OLCs for 8 U.S. regions from 1977 to 1997.  His results range in magnitude from 1.84 

46 Hodrick, R; Prescott, E. "Postwar U.S. Business Cycles: An Empirical Investigation," Journal of  
Money, Credit and Banking, 29, (1997), pp. 1-16.

47 Baxter, Marianne; King, Robert G. "Measuring Business Cycles: Approximate Band-Pass Filters 
for Economic Time Series," working paper, 5022, National Bureau of Economic Research, 
(February 1995).

48 Burns, Arthur M.; Mitchell, Wesley C. “Measuring Business Cycles” (New York, NY: National 
Bureau of Economic Research, 1946).

49 Freeman (2000), 568.
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(Far West Region) to 3.57 (Plains Region).  For the U.S. economy, using data from 1959 

to 1997, Freeman estimates an OLC of 1.99.  Freeman's national estimate is similar to 

Lee's, although their time periods are not identical.  Even still, it appears that both 

detrending techniques are viable and produce broadly consistent results.  

3.3  Testing the methodology

To check the methodology, OLCs are estimated for the the national economy 

using annual data, detrended using the BK and HP filters, for the period 1976 – 2010. 

Although quarterly measurements of national output and unemployment are available and 

would yield more precise results, national tests are limited to annual data to mirror the 

state-level tests.  If the national OLC estimates are approximately similar to other notable 

estimates, then we may, with good methodological evidence, proceed to estimate OLCs at 

the state-level using the HP and BK filters and the gap model specification.  

To test for evidence of a shrinking OLC — that is, an OLC that has waned from a 

value of approximately 350 to a value closer to 2 —  national OLCs will be estimated for 

the sub-period 1976 – 1986, the first ten years of the sample period.  If the national OLC 

has indeed been shrinking since Okun's original 1962 observation, then the sub-period 

OLCs should be greater than the full-period OLCs.  Results from the full-period national 

tests are given in Table 1.  Results for the sub-period national tests are given in Table 2.

50 Okun's originally observed a 3:1 output-unemployment tradeoff, equivalent to an OLC of 3 
(1962).
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Table 1.  OLC Estimates for the U.S., 1976 – 2010

Filter
Okun's 

Coefficient Significance R2
BG Test
(p-value)

White Test
(p-value)

Baxter-King 2.41 0.000 0.203 0.080 0.454
Hodrick-
Prescott 1.57 0.000 0.393 0.093 0.541

Note:  Breusch-Godfrey p-values <0.05 indicate autocorrelation.  White p-values <0.05 indicate 
heteroskedasticity.  The hypotheses of autocorrelation and heteroskedasticity can be rejected for 
both filter estimates.

Table 2.  OLC Estimates for the U.S., Sub-period 1976 – 1986

Filter OLC Significance R2
BG Test
(p-value)

White Test
(p-value)

Baxter-King 2.74 0.045 0.671 0.587 0.642
Hodrick-
Prescott 1.58 0.012 0.541 0.059 0.564

Note:  Breusch-Godfrey p-values <0.05 indicate autocorrelation.  White p-values <0.05 indicate 
heteroskedasticity.  The hypotheses of autocorrelation and heteroskedasticity can be rejected for 
both filter estimates.

The results presented in Table 1 are broadly similar to recent national OLC 

estimates.  Oddly, though, the HP estimate is lower than the BK estimate, whereas Lee's 

HP estimate was higher than Freeman's BK estimate.  For future research, it would be 

worthwhile to check the methodology against Lee and Freeman's results using the same 

sample periods.  Abel and Bernanke (2005, p. 100), Gordon (2006, p. 53), and Mankiw 

(2007, p. 257) also estimated coefficients of approximately 2 using annual data, although 

their methodologies were not as precisely aligned with this paper's as were Freeman's.  

All of the national OLC estimates are significant and the Breush-Godfrey and 

White tests show no evidence of serial correlation or heteroskedasticity respectively. 
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Further, these results confirm Freeman’s (2000) findings that output and unemployment 

gaps are not cointegrated.  The R2 values, though, suggest that variability in the 

unemployment gap have little explanatory power over changes in the output gap.  

Regarding changes in the magnitude of Okun's law over time, only the BK sub-

period estimate provides evidence for a shrinking OLC.  The BK estimate for the sub-

period is 0.33 points greater than the OLC for the full period, suggesting that the 

coefficient has indeed shrunk in recent years.  The HP sub-period estimate is only 0.01 

points greater than the full-period OLC and, thus, does not provide evidence for the 

shrinking OLC hypothesis.  

Although the regressions provide some evidence for widely accepted beliefs about 

the output-unemployment tradeoff, the two filters produce starkly different OLC 

estimates — 2.41 using the BK filter for the full period and 1.57 using the HP filter for 

the full-period.  OLC estimates were similarly inconsistent for the sub-period.  A nearly 

1% difference in the coefficient is a major problem, engendering potentially disparate and 

misleading policy implications.  Given that the historical national growth rate from 1947 

to 2011 is approximately 3.28, a 1% difference in the Okun’s coefficient significantly 

changes the weight of the coefficient, implying a strikingly different output-

unemployment tradeoff.  

The OLS regressions in Tables 1 and 2 suggest that perhaps the BK or HP filters, 

or both, are distorting the moving averages that approximate long-run trends in the data. 

Even still, the results are significant, there is no serial correlation or heteroskedasticity, 

the gaps are not cointegrated, and the estimates are broadly consistent with the literature. 
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Hence, the paper will proceed cautiously using the gap model specification and the BK 

and HP filters, remaining ever aware that one or both of the filters may be distorting the 

results. 
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Chapter 3

State-Level Okun's Law Coefficient Estimates and Regional Comparisons

Selected results from the 50 state-level tests are given in Tables 3 and 4.  Table 3 presents 

results from the BK tests and Table 4 presents results from the HP tests.  The ten states 

selected here are merely the first 10  from an alphabetized list, beginning with Alabama 

and ending with Georgia.  These detailed results are presented to provide additional 

evidence for the methodology.  The core findings of the 10 state analysis are that Okun's 

law holds in each of the 10 states and that the state-level OLC is close to 2 for the sample. 

Table 3.  Selected Estimates of Okun’s Coefficient for Ten U.S. States Using the BK 
Filter, 1976 – 2010

State
Okun's 

Coefficient Significance R2
BG Test
(p-value)

White Test
(p-value)

Alabama 2.02 0.004 0.124 0.002✝ 0.969
Alaska 6.75 0.041 0.141 0.061 0.010
Arizona 1.23 0.008 0.136 0.612 0.285
Arkansas 1.63 0.180 0.326 0.753 0.449
California 2.20 0.000 0.178 0.547 0.549
Colorado 2.02 0.000 0.093 0.144 0.996
Connecticut 2.22 0.001 0.069 0.242 0.691
Delaware 1.98 0.065 0.412 0.979 0.286
Florida 1.92 0.000 0.118 0.032✝ 0.947
Georgia 1.28 0.159 0.046 0.731 0.009✝✝

Mean 2.33

Note:  ✝Breusch-Godfrey p-values <0.05 indicate autocorrelation.  ✝✝White p-values <0.05 
indicate heteroskedasticity.  The hypothesis of autocorrelation cannot be rejected for Alabama or 
Florida.  The hypothesis of heteroskedasticity cannot be rejected for Georgia.
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Table 4.  Selected Estimates of Okun’s Coefficient for Ten U.S. States Using the HP 
Filter, 1976 – 2010

State
Okun's 

Coefficient Significance R2
BG Test
(p-value)

White Test
(p-value)

Alabama 1.36 0.000 0.136 0.001✝ 0.415
Alaska 5.98 0.022 0.157 0.765 0.126
Arizona 1.48 0.000 0.324 0.345 0.901
Arkansas 1.46 0.044 0.133 0.818 0.283
California 1.70 0.000 0.587 0.431 0.577
Colorado 2.07 0.000 0.329 0.019✝ 0.662
Connecticut 1.49 0.000 0.192 0.776 0.867
Delaware 1.07 0.044 0.295 0.633 0.764
Florida 1.48 0.000 0.364 0.059 0.497
Georgia 1.21 0.007 0.059 0.094 0.730

Mean 1.93

Note:  ✝Breusch-Godfrey p-values <0.05 indicate autocorrelation.  ✝✝White p-values <0.05 
indicate heteroskedasticity.  The hypothesis of autocorrelation cannot be rejected for Alabama or 
Colorado.  The hypothesis of heteroskedasticity can be rejected for all 10 states.

In the 10-state sample, there is some evidence of serial correlation and 

heteroskedasticity.  Using the BK filter, serial correlation is present in the Alabama and 

Florida data.  Heteroskedasticity is present in the Alaska and Georgia data.  Using the HP 

filter, serial correlation is present in the Alabama and Colorado data.  There is no 

evidence for heteroskedasticity in the HP results for the 10-state sample.  Given the 

preponderance of evidence for serial correlation in Alabama, lags were added to the 

independent variable.  Tests were then conducted using one, two, and three lags. 

Although lagging unemployment is consistent with the widely accepted belief that 

unemployment does not respond instantaneously to changes in output, lagging 

unemployment did not correct for serial correlation in Alabama.  The results from lagged 
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tests were similar for Florida and Colorado.  The best results for all three problematic 

states were obtained by lagging the independent variable once.  Using one lag makes 

intuitive sense.  It is reasonable to assume that unemployment may lag behind output by a 

single year.  Beyond one year, though, it is unlikely that unemployment is still responding 

to changes in the output gap.51  The same lag technique was applied to all states 

exhibiting serial correlation in the full sample.  OLC estimates for the full sample are 

provided in Appendix 1.

The results presented in Appendix 1 are overwhelmingly significant, with only a 

handful of states exhibiting problematic levels of significance.  BK results presented in 

Appendix 1 suggest that the average state-level OLC is 2.61.  HP results suggest that the 

OLC is approximately 2.09.  Both of these measures are broadly consistent with the 

literature.  

Blackley's OLC estimates (1991) are notably larger than the findings of this paper.

52  The unpublished unemployment data set that Blackley used may account for some of 

the inconsistency.  Perhaps the methodology behind the unpublished data set over- or 

understated actual state unemployment.  Another reason for the discrepancy may be that 

Okun's law has actually changed.  We cannot test this without access to high-quality data 

beginning in 1970, but it is certainly reasonable to assume that the oil shocks of the 1970s 

or some other influential development reshaped the magnitude of Okun's law during this 

period.

There is, as expected, significant variation across the data.  The BK data has a 

51 The jobless recovery phenomenon may provide good theoretical and empirical justification for 
adding more than one lag, but only for a sub-period beginning in the late- or early-nineties.

52 OLC estimates are compared to Blackley's estimates in Appendix 5.
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range of 5.54, with a lowest estimate of 1.23 (Arizona) and a highest estimate of 6.77 

(South Dakota).  The HP data has a range of 5.82, with a lowest estimate of 0.16 (New 

Mexico) and a highest estimate of 5.98 (Alaska).  These results provide momentum for 

our guiding question, “what are some possible determinants of OLC variance within the 

U.S.?”  If the magnitude of Okun's law were approximately 2 in all 50 states, there would 

be no empirical justification for asking why the law behaves differently in, say, Arizona 

than it does in Alaska. 

The ordinal rank of the two sets of OLCs is broadly similar.53  By and large, states 

with high BK estimates also have high HP estimates.  20 states have a BK ordinal rank 

that is within 6 places of their corresponding HP ordinal rank and 30 are within 10 places 

of their corresponding rank.  6 states, though, have a BK rank that is 20 or more places 

from their corresponding HP ranks.54  These states are Kansas, Louisiana, New York, 

Virginia, Nebraska, and Oklahoma.  Of the 20 states with ordinal differences of 10 or 

more, the BK estimates are markedly higher in all but 4 states, Kansas, Louisiana, 

Nebraska, and Oklahoma.  This suggests that the low-frequencies extracted from the BK 

estimates or, conversely, the low-frequencies not extracted from the HP estimates, may be 

distorting the results.  

To summarize the data, the two detrending techniques produce OLCs of 

sometimes starkly different magnitudes,55 but tend to preserve the ordinal position of the 

states.  As such, the precise value of a state's OLC is likely unknowable, but states' 

approximate position on a spectrum of OLCs is.  This paper holds, then, that researchers 

53 States are ranked according to OLC estimate in Appendix 2.
54 Differences between HP and BK ordinal ranks are provided in Appendix 4. 
55 Differences between HP and BK estimates are provided in Appendix 3. 
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and policymakers should focus less on the exact magnitude of Okun's law in the U.S. 

states and more on the factors that may cause a state's OLC to be relatively higher or 

lower than the OLCs of other states. 

4.1  Regional Tests

To test the possibility that geographic location and other neighborhood factors 

may influence Okun's law, regional tests are conducted for the 4 Census Bureau-

designated areas.  One important possible neighborhood effect is the agglomeration 

phenomenon.  Agglomeration occurs when businesses belonging to the same or related 

industries congregate in a common geographic space.  Agglomeration will attract firms 

from locations that are more ideally suited for the firms' needs if the net effect of being 

located far from the agglomeration is negative.  In other words, agglomeration may yield 

more benefits to firms than ideal geographic locations do.  

The historical decisions of key industry actors, even the most capricious of 

decisions, often initiates or advances agglomeration.56  For example, Michigan became 

the center of the automotive industry largely because of two circumstantial coincidences. 

First, an elite group of Michigander capitalists had amassed huge fortunes depleting the 

state's timber, iron, and copper resources.  With few natural resources left to exploit, the 

capitalists were eager to gamble their spoils on new ventures.  A handful of the wealthiest 

capitalists, notably Edward W. Sparrow and Samuel L. Smith, invested heavily in what 

was then considered a dangerous, crackpot idea: gasoline-powered horseless carriages. 

56 See Rosenthal, Stuart S., and William C. Strange. "The determinants of agglomeration." Journal 
of Urban Economics 50, no. 2 (2001): 191-229.
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Second, one of the first recipients of investment funds from wealthy Michigander 

capitaists for automotive start-ups was Henry Ford.  Henry Ford's decision to headquarter 

Ford Motor Company in Dearborn, Michigan was largely influenced by yet another 

circumstantial factor: Dearborn was his hometown.57  If Ford and Ransom Olds, another 

successful Michigan automaker, had been less successful, the automotive industry may 

have remained in the Northeast, its American birthplace.  Or, if Ford had been born in 

Birmingham, Alabama, a perfectly suitable steel town with relatively cheap labor and low 

rates of unionization, then perhaps the automotive industry may have agglomerated in the 

Deep South.

Many different geographic and neighborhood effects may influence the 

characteristics of states' labor markets.  It is beyond the scope of this paper, though, to 

untangle or even discuss in any detail each of those possible effects.  Fundamentally, the 

purpose of the regional tests is to shed light on the possibility that location influences the 

sensitivity of state unemployment to the business cycle.  The results of regional estimates 

are given in Table 5.

57 See Rae, John Bell. The American Automobile: A Brief History (Chicago, IL:University of 
Chicago Press 1965).
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Table 5.  Estimates of Okun's Coefficients by U.S. Region, 1976 – 2010 

Region BK Estimate
 Outliers 

Removed HP Estimate
 Outliers 
Removes

Northeasta 2.31 2.29 (ME, NY) 2.48 2.59 (NH, CT)
Midwestb 3.37 3.15 (SD, WI) 2.34 2.41 (WY, KS)
Southc 2.30 2.32 (TX, GA) 1.81 1.77 (MD, WV)
Westd 2.55 2.29 (AK, AZ) 1.97 1.39 (AK, NM)

Source:  Unemployment data from the U.S. Bureau of Labor Statistics, 2012.  GSP data from the 
U.S Bureau of Economic Analysis.  Regions defined by the U.S. Census Bureau, 2012.

Note:  The pairs of states in parenthesis are high- and low-frequency outliers respectively.  See 
Appendixes 7, 8, 9, and 10 for more detailed regional results. 
a Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, 
Rhode Island, and Vermont
b Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, 
South Dakota, and Wisconsin
c Alabama, Arkansas, Delaware, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, 
North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Virginia, and West Virginia
d Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, New Mexico, Nevada, Oregon, 
Utah, Washington, and Wyoming

The results presented in Table 5 provide little evidence for inter-regional Okun’s 

law disparities.  Even with the outliers removed — especially considering the removal of 

Alaska’s conspicuously high OLC of 5.98 (HP filter) and South Dakota' high of 6.75 (BK 

filter) — the inter-regional disparities are minimal.  These results are consistent with 

those of Freeman (2001) who found minimal evidence of inter-regional patterns in his 

survey of 8 U.S. regions.  Freeman’s study, though, involves more exhaustive data and 

elaborate methodologies, whereas the results presented in Table 5 involve only simple 

averages of states in the 4 Census Bureau-designated regions.  

It is worth noting that the BK estimates do provide some evidence for a 

Midwestern coefficient that is relatively higher than other regions, which may 

corroborate Freeman's finding that the Plains regions has a high OLC.  The high 
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Midwestern coefficient holds when the outliers are removed, too.  Future tests should 

utilize more stringent outlier identification techniques than those used in this paper. 

Here, only the lowest and highest frequencies were extracted from the data.  In any case, 

it is worth considering the possibility that Okun's law behaves uniquely in the Midwest, 

perhaps due to structural characteristics like the historical agglomeration of 

manufacturing industries in the region.  

The HP estimates suggest that the South has a relatively low OLC, but the same 

conclusion cannot be drawn when the high- and low-frequencies are removed from the 

data.  When the outliers are removed, the OLC estimate for the West is the lowest.  None 

of the HP results are as consistent as the BK results.  That is, when the outliers are 

removed, the ordinal rank and OLC magnitudes change remarkably.  Again, perhaps 

more rigorous outlier identification techniques would yield better results.

In addition to the lax outlier identification methodology, the regional analysis 

suffers from another important setback.  The 4 Census Bureau-designated regions are 

enormous and encompass states of starkly different geographic, structural, demographic, 

and political characteristics.  For example, Hawaii and Utah are both members to the 

Western region.  Surely the two states differ significantly along a variety of labor market-

influencing lines.  Future tests should consider smaller clusters of states.  And, perhaps 

certain states with notably unusual locations and/or political-economic characteristics — 

Alaska and Hawaii come to mind — should be treated as outliers in the regional analysis.
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Chapter 4

Other Factors Influencing Okun's Law

5.1  The disposable worker hypothesis and right-to-work status

It is reasonable to assume that lower rates of unionization will be associated with 

lower OLCs.  Gordon conjectures that the “disposable worker hypothesis” (DWH 

hereafter) accounts for this positive relationship.58  Although Gordon only applies the 

hypothesis to national tests, there is no theoretical basis for assuming that the the 

hypothesis should behave differently at the state-level, especially considering that state 

governments are tasked with crafting and implementing most labor laws.  Essentially, the 

DWH is a two-part explanation for increases in labor market flexibility, which makes 

labor markets more sensitive to recession and less sensitive to recovery.    

The first part of the DWH states that managerial power has been increasing over 

time in the U.S.  The second part of the hypothesis is that collective bargaining power has 

been decreasing.  One might be inclined to assume that the two parts of the DWH are two 

sides of the same coin, but that would be imprecise.  Although collective bargaining 

power would experience a relative decline in response to an increase in managerial 

power, it is important to note that the two forces are distinct.  Imagine two runners neck-

and-neck in a footrace.  If one runner twists his ankle on the straightaway, the other 

runner will likely become the faster runner, but only in relative terms.  The injury of the 

first runner will not make the other runner nominally faster.  Similarly, imagine a policy 

58 Gordon, Robert J, "The demise of Okun’s law and of procyclical fluctuations in conventional and 
unconventional measures of productivity,” Work. Pap., Dept. Econ., Northwestern University 
(2010).
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framework that seeks to curtail managerial power and bolster collective bargaining 

power.  Under such a framework the increase in collective bargaining power would be 

both nominal, enshrined in legislation, and relative because of the decrease in managerial 

power.  

In any case, the DWH has important Okun's law implications.  If managerial 

power is strong and collective bargaining power week, then we can expect employers to 

quickly layoff workers during recession and force workers to work longer hours during 

recovery periods, resulting in magnitudinal variation in Okun's law.  Gordon also points 

out that increased immigration of low-skilled labor has exacerbated problems associated 

with the DWH (2000, 36).  He notes that most immigrant workers do not belong to labor 

unions that would endeavor to impose wage-level, labor-hour, and other constraints on 

employers (ibid.).  In a word, the DWH and increased competition from low-skilled, non-

unioned labor has allowed employers to layoff with relative impunity during recession 

and increase labor-hours, but not hire, during recovery. 

A state’s “right-to-work” status will serve as a proxy for the DWH.  It is assumed 

that managerial power in states with right-to-work laws either imbedded in their 

constitutions or extant in legislative acts will be greater and rates of unionization, leading 

to lower levels of competitive bargaining power, will be lower.  So-called right-to-work 

states forbid union security agreements — contracts between employers and labor unions 

specifying the degree to which laborers may be compelled to join unions.  Blackey 

(1991) and Freeman (2000) both note that firms in states with high levels of unionization 

are less able to shed labor during recessions.  Union agreements often stipulate a number 
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of rigorous criteria that employers must meet before layoffs are considered permissible. 

In right-to-work states, on the other hand, firms are not beholden to union security 

agreements mandating that they scrupulously defend hiring and firing decisions to labor 

groups. The results of averaged Okun’s coefficient estimates by right-to-work status are 

given below in Table 6.

Table 6.  OLC estimate by right-to-work status

Right-to-Work 
Status BK Estimate

 Outliers 
Removed HP Estimate

 Outliers 
Removed

Right-to-Work✝ 2.71 2.59 (SD, AZ) 1.96 1.88 (ND, ID)
Non-Right-to-
Work✝✝ 2.53 2.40 (AK, MT) 2.20 2.14 (AK, NM)

Note:  The pairs of states in parenthesis are high- and low-frequency outliers respectively.  
 ✝Figures computed by averaging the coefficient estimates of the 23 “right-to-work” states.  See 

Appendix 11.  
 ✝✝Figures computed by averaging the coefficient estimates of the 27 non-right-to-work states.

The results in Table 6 provide no evidence for Blackley’s observation that rates of 

unionization impact aggregate employment fluctuations over the business cycle (1991, 

647).  Like the regional tests, the BK and HP results vary significantly and, surprisingly, 

the BK estimates suggest that right-to-work states have higher OLCs than non-right-to-

work states.  If the BK results are approximately correct, then labor is more flexible in 

states without right-to-work laws, which seems to violate the DWH and Gordon's 

findings for the national economy.59  The HP results, though, are consistent with the 

findings of Blackley (1991) and Gordon (2000).  

59 Gordon, Robert J, "The demise of Okun’s law and of procyclical fluctuations in conventional and 
unconventional measures of productivity,” (2010).
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The literature is not as blunt about the impact of unionization rates on hiring 

during economic booms.  Blackley and Gordon focus almost entirely on the behavior of 

labor during recession.  It is reasonable to assume, though, that union security agreements 

may agitate the hiring process during a boom.  If laborers are compelled to join a union, 

pay expensive union dues, or follow any number of cumbersome bureaucratic union 

procedures, the hiring process will become less efficient as firms are unable to quickly 

hire laborers during a boom.  Further, union security agreements will inevitably exclude 

some laborers from the hiring process if they or their employer cannot or will not pay the 

necessary union dues.

To summarize the results, table 6 provides little evidence for the DWH or the 

theory that right-to-work states should have lower OLCs.  Although the HP estimates do 

corroborate both sets of ideas, taken together, the results are not conclusive.  It remains a 

possibility, though, that non-right-to-work states are less labor flexible, meaning that their 

labor markets are less sensitive to business cycle fluctuations, especially recession. 

Future research should examine the net effects of labor flexibility and business cycle 

resilience.  Clearly, it is in the interest of state policymakers to strike a balance between 

labor flexibility and labor resilience to cyclical changes such that the business cycle does 

not wreak havoc on levels of poverty, education, illness, violence, and any number of 

social problems associated with falling levels of income and rising levels of 

unemployment.
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5.2  The manufacturing sector's share of GSP

Blackley (1991) found that states where the manufacturing sector accounts for a 

larger share of GSP tend to have higher OLCs.  The basic intuition behind why states 

with large manufacturing sectors should have larger OLCs is that manufacturing labor 

tends to be less flexible.  As pointed out by Koste and Malhotra, gauging manufacturing 

sector labor flexibility is rather difficult and largely relies on the same kind of theoretical 

analysis behind the DWH.60  In other words, theory predicts that manufacturing labor, 

which historically tends to be unioned, is less flexible because of increased levels of 

collective bargaining power and constrained managerial power.  Further, since the 

manufacturing sector is heavily dependent on high-skilled, or at least uniquely-skilled, 

labor, manufacturing labor will not respond quickly to economic recovery.

To test the hypothesis that states with large manufacturing sectors should have 

larger OLCs, two techniques were used.  First, simple regressions were conducted, 

regressing the BK and HP OLC estimates against the size of a states' manufacturing 

sectors.  Manufacturing sector data is published in the BEA's SIC and NAICS data sets. 

Second, the states are divided into two groups around the mean value of manufacturing 

sectors' share of GSP.  The two groups are then compared.  The simple regressions are 

presented in Figures 5.1 and 5.2 and the results of the group comparison are presented in 

Table 7.

60 Koste, Lori L., and Manoj K. Malhotra. "A theoretical framework for analyzing the dimensions of 
manufacturing flexibility." Journal of Operations Management 18, no. 1 (1999): 75-93.

44



Figure 5.1. Okun's law and the size of the manufacturing sector, Baxter-King 
estimates, 1976-2010

Figure 5.2. Okun's law and the size of the manufacturing sector, HP estimates, 1976-
2010
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Table 7.  Okun’s law and the manufacturing sector's share of GSP, 1976-2010

Size of the Manufacturing 
Sector BK Estimate HP Estimate
Group 1 (<12.211%)✝ 2.69 2.23
Group 2 (>12.211%)✝✝ 2.33 1.79

Note:  ✝OLC estimates computed by averaging the individual OLC estimates of 26 states where the 
manufacturing sector's share of output is less than 12.211%.  ✝✝OLC estimates computed by averaging the 
individual OLC estimates of 24 states where the manufacturing sector's share of output is greater than 
12.211%.

The results in Figures 5.1 and 5.2 do not provide strong evidence for the 

hypothesis that Okun’s law is related to the size of the manufacturing sector in each state. 

These findings are not consistent with Blackley's (1991) findings that states with large 

manufacturing sectors have larger OLCs.  The BK simple correlation yields essentially no 

information about the relationship between Okun's law and the manufacturing sector. 

And, surprisingly, the HP correlation suggests that states with larger manufacturing 

sectors have lower OLCs, but the R2 value indicates that neither variable has much 

explanatory power over movements in the other variable.

The results in Table 7 are also inconsistent with the findings of Blackley (1991). 

Here, we see that states where the manufacturing sector accounts for 12.211% or less of 

GSP tend to have larger OLCs.  Table 7 essentially tells the same story as Figures 5.1 and 

5.2, but it is helpful to compare the average OLCs of the two groups (divided around the 

mean size of states' manufacturing sector).  

Two problems with this analysis immediately come to mind.  First, the fact that 

states are divided into only two groups may not tell a very nuanced story.  It may be 

helpful to divide the states into quintiles, or to divide them according to some other 
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manufacturing sector parameter.  For instance, using the BK filter, we see that the states 

with the top-five largest manufacturing sectors relative to state GDP have OLCs closer to 

3, whereas the bottom five states in the distribution have OLCs closer to 2.61  One notable 

exception is Alaska, which has one of the smallest manufacturing sectors, but highest 

OLCs.  Taken together, the BK data suggests that states with extraordinarily large 

manufacturing sectors may have more rigid labor markets.  The HP results, though, do 

not provide evidence for this possibility.  The second possible problem, which plagues 

any analysis of Okun's law using the gap model specification, is that the detrending filters 

may yield unreliable results.  The bands of frequencies that the filters isolate may not 

precisely approximate long-run trends.  Or, perhaps one filter is precisely approximating 

trends, but the other is not, thereby disturbing the analysis. 

Three possible factors may explain the results.  First, and most obviously, is that 

there may be no relationship between the manufacturing sector's share of GSP and Okun's 

law.  This possibility lines up with Freeman's (2000) finding that a relationship between 

the two variables at the regional-level does not exist.  Second, not to belabor an oft 

repeated point, but either the BK or HP filter, or both, may be extracting (or not 

extracting) the correct frequencies from the data.  Every test in this paper faces this 

problem and it has been discussed already several times, so nothing more about the filters 

will be said here.  And, third, perhaps a positive correlation did exist between the two 

variables, as Blackley (1991) found in his state-level tests, but changes in states' labor 

market and/or manufacturing sectors have caused this correlation to disintegrate. 

Consider, for instance, that automobile manufacturing is now prevalent in the South, a 

61 See Appendix 12.
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region that is not historically known for making automobiles.  And, further consider that 

the south is overwhelmingly dominated by right-to-work states.  Agglomerations of major 

manufacturing industries in the South, among an infinitude of other possible factors, may 

have caused the correlation identified by Blackley to disappear.  Future research should 

consider structural breaks in the data to test for evidence of a disintegrating or weakening 

correlation.

Taken together, the results in Figures 5.1 and 5.2 and Table 7 corroborate the 

findings of Freeman (2000), who used the BK filter exclusively.  Freeman found no 

evidence of interplay between the size of a region’s manufacturing sector and the 

magnitude of its OLC.  The results contrast with those of Blackley (1991).  In a word, the 

findings of this paper are that the size of a states' manufacturing sector has little effect on 

Okun's law or, if we are to believe the HP results in Figure 5.2, the size of a state's 

manufacturing sector may be negatively related to its OLC.  Blackley’s 26-state estimates 

imply just the opposite, that states with larger coefficients tend to be more dependent on 

manufacturing (1991, 641).  Blackley also notes that states with higher OLCs tend to 

have high state income taxes and older, slower-growing labor forces of higher 

percentages of male participants (ibid.).  Testing the effects of all of Blackley’s claims 

would be a worthwhile exercise for future research.  Future research should also examine 

the rates at which firms in right-to-work and non-right-to-work states shed labor during 

recessions (or hire new labor during booms).  Doing so would tell an even more nuanced 

story about the correlation, or lack thereof, between Okun's law and states' manufacturing 

sectors.
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5.3.  State government ideology

The relationship between state government ideology and Okun's law is not 

discussed in the literature, at least not explicitly.  Gordon's (2010) use of the DWH to 

explain a shrinking national OLC is perhaps as close as we come to a cross-examination 

of the two variables.  We must engage in serious mental gymnastics, though, to bring the 

two variables together via the DWH.  We might, for example, intuitively develop a series 

of conditional statements that look something like this:

1. If a state government is on the 'conservative' end of the liberal-conservative 

spectrum, then they tend to support right-to-work and other policy frameworks 

that make state labor markets more flexible.

2. If state labor markets are more flexible, then managerial power tends to be strong 

and collective bargaining power tends to be weak (the DWH). 

3. If managerial power is strong and collective bargaining power is weak in a state, 

then we can expect the state's OLC to be smaller (although the results in section 

5.2 are inconsistent with this premise).

4. If a state government is on the 'conservative' end of the liberal-conservative 

spectrum, then we can expect the state's OLC to be smaller.

The conclusion (that is, conditional statement 4) is based on three grossly simple 

premises.  This syllogism considers only labor flexibility as a possible link between state 

government ideology and Okun's law and it is composed of a one-dimensional and 

untested series of conditional statements.  Even still, it demonstrates the kinds of 

inferences we must make in order to connect state government ideology and Okun's law 
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in the literature. 

Imbedded in Blackley (1991) and Freeman's (2001) analyses of Okun's law and 

the manufacturing sector are some government ideology components.  For instance, any 

claim that unionization rates influence Okun's law is also a claim that political parties and 

policy movements that seek to protect or strengthen unions influence Okun's law.  In 

other words, conditional statements like those presented above connect state government 

ideology to Okun's law in Blackley and Freeman's findings.  Although neither Blackley 

nor Freeman discuss the correlation outright, it is certainly a gorilla in the room for the 

perceptive reader.  With mixed feelings, this paper will be the first to address the gorilla 

bluntly:  Does state government ideology influence the sensitivity of unemployment to 

output, and vice versa?

The guiding question here deserves more in-depth treatment than this paper 

allows.  Further, it may be best to begin addressing the question at the national-level 

because more rigorous tests have been conducted to measure both Okun's law and 

government ideology at the national-level,62 and not just for the U.S., but for nations all 

around the world.  In any case, this paper attempts to test the relationship between the 

two variables, admittedly using unsophisticated techniques, to illuminate the somewhat 

gray state-level Okun's law story. 

Wright et al. pointed out in 1985 that a lack of good data on state government 

ideology has crippled the study of state politics.”63  To mitigate this problem, Wright et al. 

62 For examples of national government ideology tests, see  Ansolabehere, Snyder, and Stewart 
(2001);  Erikson, Wright, and McIver (1993); and Downs (1957).

63 Wright, Gerald C., Robert S. Erikson, and John P. McIver. "Measuring state partisanship and 
ideology with survey data." Journal of Politics 47, no. 2 (1985): 469-89.

50



aggregated CBS News-New York Times taken from 1974 through 1982 to estimate where 

state governments lie on the liberal-conservative spectrum.  CBS News-New York Times 

polls, though, face serious reliability problems because they are surveys of perception, 

and do not consider the voting behavior of politicians or any number of other more 

reliable data.  Since 1985, many strides have been made in measuring state government 

ideology and, though they all face reliability problems, new methods certainly paint a 

more precise picture than the Wright et a. data set.  Not to mention, the Wright et al. data 

set only considers the 1974 – 1984 and would not, thus, be appropriate for this paper. 

Certainly the most widely used measure of state government ideology is the data 

set first published by Berry et al. in “Measuring citizen and government ideology in the 

American states, 1960-93” (1998).  Berry et al.'s primary motivation for developing a 

framework for measuring state government ideology was democratic and republican 

values, not the relationship between ideology and economic factors.  Namely, they were 

concerned with the notion that, in order for a democracy to approximate “government of 

the people, by the people, for the people,”64 popular preferences need to be strongly 

aligned with the ideological orientations of elected officials.65  Valdimer Orlando Key put 

it rather plainly, and brilliantly, when he said in Public Opinion and American democracy 

that “[u]nless mass views have some place in the shaping of policy, all the talk about 

democracy is nonsense.66  Although Berry et al. did not cite Key in their research, it is 

64 Lincoln, Abraham, "The Gettysburg Address", Abraham Lincoln Online, 
http://www.ourdocuments.gov/doc.php?flash=true&doc=36&page=transcript (accessed 8 
December 2012).

65 Berry, William D., Evan J. Ringquist, Richard C. Fording, and Russell L. Hanson. "Measuring 
citizen and government ideology in the American states, 1960-93." American Journal of Political  
Science (1998): 327.

66 Key, Valdimer Orlando. Public Opinion and American democracy. 1st ed. (New York: Knopf, 
1961), 7.
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clearly “the talk about democracy” and the sensitivity of policymakers to the preferences 

of their constituents that motivates their work.  Before Berry et al.'s methodology and 

findings are discussed, the preference-policy relationship deserves an aside. 

The preference-policy relationship

Translating preferences into policies is a core requisite of democracy.  A 

government that is wholly insensitive to the peoples' preferences is not a government of 

the people and, thus, does not approximate democracy, or rule of the demos, no matter 

how you define it.  This definitional democratic virtue has important implications for a 

state-level Okun's law analysis.  If indeed state governments are sensitive to citizens' 

preferences and if Okun's law behaves different along the ideological spectrum, then 

what Ackerman called “the arts of citizenship” may influence the shape and character of 

state labor markets.67  As such, the forces of demagogy, culture, history, demography, and 

other factors that have nothing to do with rational decision-making may, in many cases, 

tug against the forces of Walrasian equilibrium.  Efficient solutions to unemployment 

problems will not always be possible so long as some “real decision-making authority [is] 

in the hands of a mass public with limited time and energy for the great issues of politics” 

and, I would add, economics.68  The claim that democracy may produce inefficient 

solutions to social problems is not an attack on self-governance.  Rather, it is a 

recognition that democracies do not always behave rationally. 

In An Economic Theory of Democracy, Downs presents a simple model of the 

67 Ackerman, Bruce, We the People: Foundation (Cambridge, MA: Belknap Press, 1991), 22.
68 ibid.
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democratic political process, now known as the Downs model, that makes two important 

assumptions.  First, the Downsian model assumes that voter preferences can be expressed 

on the liberal-conservative spectrum.  In other words, he accepts the left-right worldview 

as sufficient and makes no effort to organize preferences in more dimensions of 

Euclidean space.  Second, the Downsian model assumes that  politicians compete for true 

majority support, not for the support of a majority of likely voters.  If this second 

assumption is valid, then elected officials indeed represent the majority of citizens and 

their preferences, not just a majority of the people who cast ballots and donate money to 

campaigns.69  The Downsian model predicts that politicians and policymakers represent 

the preferences of most people.  Some economists, like Plotnick and Winters, accept the 

Downsian model as a decent approximation of the political process, claiming that “the 

political process straightforwardly the median voter's preferences into public policy” 

(1985, 460).70  Although Plotnick and Winters do reason that voters' preferences are 

translated into policy, not the peoples' preferences, they express no skepticism over the 

Downsian model's basic premise.  Political scientists are rarely, if ever, so certain.  It is 

well-known that voters are not always motivated by ideology.  Studies have shown that 

voters are motivated by factors like name recognition, the political affiliation of their 

parents, and even candidate attractiveness.71  In any case, if at some level voters' 

preferences are translated into policy, the magnitude of Okun's law may be influenced by 

peoples' ideologies.

69 Downs, Anthony, An Economic Theory of Democracy (New York, NY: Harper and Row, 1957).
70 Plotnick, Robert D., and Richard F. Winters. "A politico-economic theory of income 

redistribution." The American Political Science Review (1985): 458-473.
71 Erikson, Robert S., Gerald C. Wright, and John P. McIver. “Statehouse democracy: Public opinion 

and policy in the American states” (Cambridge University Press, 1994).
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To be clear, this analysis will not consider measurements of citizens' ideologies. 

Citizens do not craft  policy.  Their involvement in policymaking is minimal and only 

extant through the electoral process and a few other aspects of political life, like protest 

or petition.  This paper relies on measures of state government ideology because it is 

assumed that citizens' ideologies are imbedded, to some degree, in policymaking. 

Further, the analysis holds that, although Plotnick and Winters hardline stance on the 

Downsian model is unreasonable, complete skepticism of the Downsian model is also 

unreasonable.  In a high-quality democracy, the ideological composition of The People 

shapes public policy, which shapes certain labor market characteristics that may influence 

the magnitude of Okun's law.

State government ideology data and Okun's law comparisons

Berry et al.'s state government indicators place state governments on a liberal-

conservative spectrum — lower scores indicate that a state government is more 

conservative, higher scores indicate that the government is more liberal.  The ideology 

spectrum is not based on self-identification or symbolic ideology.  Rather, it is based on 

the kinds of policies that policymakers support.  Berry et al.'s ideology spectrum is based 

on ideology spectra developed by Americans for Democratic Action (ADA) and the AFL-

CIO Committee on Political Education to measure the ideological orientations of 

members of Congress.  Berry et al. aggregate the parameters used to delineate the ADA 

and AFL-CIO spectra to define their own ideology spectrum.  In doing so, Berry et al. 

assume that state-level policies and the politicians who enact them are ideological mirrors 
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of similar policies and politicians at the national-level.72  A thorough criticism of the 

Berry et al. methodology is beyond the scope of this paper, but it is worth considering 

that state governments, especially those that are notably hardline in one direction or 

another, have no analog at the national-level.

The methodology pioneered by Berry et al. is used by researchers at the 

University of Alabama (UA) to update the Berry et al. data set.73  The data used in this 

analysis was gathered from the UA set, which is simply titled “Updated Citizen and 

Government Ideology Data.”74  Simple correlation tests were conducted, allowing for 

comparisons of state government ideology and Okun's law.  The simple correlation tests 

using the BK filter are presented in Figure 5.3 and the tests using the HP filter are 

presented in 5.4.  Also, the states are divided into two groups around the mean value of 

state government ideology and presented for comparison in Table 8.

72 See Berry, William D., Evan J. Ringquist, Richard C. Fording, and Russell L. Hanson. "Measuring 
citizen and government ideology in the American states, 1960-93." American Journal of Political  
Science (1998): 327-348; and Berry, William D., Richard C. Fording, Evan J. Ringquist, Russell L. 
Hanson, and Carl E. Klarner. "Measuring citizen and government ideology in the US states: a re-
appraisal." State Politics & Policy Quarterly 10, no. 2 (2010): 117-135.

73 State government ideology scores are presented in Appendix 13.
74 Data available at http://www.bama.ua.edu/~rcfording/stateideology.html
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Figure 5.3 Okun's law and state government ideology, BK estimates

Figure 5.4 Okun's law and state government ideology, HP estimates
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Table 8.  How Okun’s law behaves in two groups of states distributed around the 
mean ideology score

Size of the Manufacturing 
Sector BK Estimate HP Estimate
Less Liberal (<52.48)✝ 3.07 2.32
More Liberal (>52.48)✝✝ 2.37 2.04

Note:  ✝OLC estimates computed by averaging the individual OLC estimates of 24 states 
government ideology scores less than 52.48.  ✝✝OLC estimates computed by averaging the 
individual OLC estimates of 26 states where the manufacturing sector's share of output is greater 
than 52.48.  See Appendix 13.

The results in Figures 5.3 and 5.4 do not provide strong evidence for the 

hypothesis that Okun’s law is related to state government ideology.  The slopes of both 

trend lines are negligibly small and, further, the BK trend line has a negative slope and 

the HP trend line has a positive slope.  These findings are consistent with the right-to-

work analysis, which finds no relationship between right-to-work status and Okun's law. 

Although right-to-work policies account for only a tiny fraction of state-level policies that 

impact labor markets, both the right-to-work and state government ideology results 

suggest that the legal and regulatory environment of states has little impact on the states' 

OLCs.  

The results in Table 7 tell a different story than Figures 5.1 and 5.2.  Here, it 

appears, using both filters, that less liberal states tend to have higher OLCs.  The two 

groups' OLCS are only different, though, by about 0.50, which is notable, but not radical. 

It may be reasonable to assume, then, that states with more liberal governments tend to 

have labor markets that are more sensitive to business cycle fluctuations.  The factors 

behind this may be purely coincidental.  For example, perhaps the lower OLCs of liberal 
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states has more to do with geography or some other circumstantial factor than with 

government ideology.  Or, perhaps, there is indeed some political-ideological dimension 

to Okun's law.  It would be worthwhile to compare the OLCs of nations with broadly 

similar economic, demographic, and geographic characteristics, but dissimilar political 

ones.  Doing so might shed more light on how government ideology influences 

unemployment movements along the business cycles. 

Several problems with this analysis come to mind.  The first two problems were 

addressed in some detail in the manufacturing sector analysis, so they will only be 

addressed in brief here.  First, the two-group strategy (see Table 8) may be an insufficient 

comparison technique.  Second, the filters may be distorting one or both of the tests, 

making any meaningful analysis difficult.  A third possible is that Berry et al.'s 

assumption that state-level politicians have national-level analogs may be distorting the 

data.  Perhaps there are state governments that are extremely liberal or extremely 

conservative and, as such, the aggregated ADA and AFL-CIO spectrum does not capture 

their true ideological orientation.  If this is the case, then perhaps state government 

ideology plays a much more important role in the Okun's law hypothesis than this 

analysis indicates.  Future research should consider that some state politicians and policy 

movements do not have national-level analogs.  In any case, the tests suggest that 

citizens' preferences by way of the democratic political process have little effect on 

Okun's law.  
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Conclusion

Having withstood years of empirical tests, Okun’s law has become a permanent fixture in 

applied macroeconomics and public policy.  Although considerable inconsistencies 

plague the literature and numerous measurement problems inevitably distort OLC 

estimates, the output-unemployment tradeoff is a powerful way to explain how departures 

in output and unemployment from equilibrium trends are related one another.  This paper 

provides additional evidence for the existence of an Okun’s law relationship at the state-

level.  Using two detrending techniques, coefficients were estimated for all 50 U.S. states, 

encountering minimal serial correlation and heteroskedasticity problems.  Using two 

separate detrending techniques may help mitigate some of the problems associated with 

calculating equilibrium values, but it can also complicate the analysis.  The results 

presented in this paper indicate that the two filters produce starkly different coefficient 

estimates in some cases, which, in turn, suggests that one or both of the detrending filters 

is not isolating the proper frequencies. 

Variations and measurement problems notwithstanding, the coefficient estimates 

allowed for some inter-state and inter-regional comparisons, as well as analyses of how 

Okun’s law interacts with levels of unionization, the size of a state’s manufacturing 

sector, and the ideological orientation of states' governments.  The paper’s key findings 

are that there is significant variation in the magnitude of Okun’s law within the U.S.  As 

such, national OLC estimates are not good proxy measures for some states' OLCs.  The 

BK data has a range of 5.54 and the HP data has a range of 5.82.  Further, the ordinal 
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rank of the two sets of OLCs is broadly similar.75  This paper holds, then, that future 

research and policy discussions motivated by Okun's law at the state-level should focus 

on the ordinal rank of states and the wide variation between the states, not on the precise 

magnitudes of Okun's law.  Although estimating approximate OLCs is a worthwhile 

exercise, researchers and practitioners should not overemphasize the OLC estimates 

themselves, but, rather, should explore the possible determinants of OLC variation.  The 

important question to ask is not whether Alaska's OLC is 6.77 or 5.98.  The important 

question is, “why is Alaska's OLC so much higher than Montana's?”  The test results 

presented in this paper are intended to help answer such a question or, at the very least, 

enhance our understanding of Okun's law, such that we may one day answer the question 

confidently.

The regional test results are broadly consistent with those of Freeman76 who found 

no evidence of interregional OLC variation in his survey of 8 U.S. economic regions. 

The BK filter estimates do suggest that OLCs are higher in the Midwest, but the HP 

estimates suggest that the South may have a relatively low OLC.  Further, when outliers 

are removed from the South, no region appears to have a notably larger coefficient than 

another.  Taken together, the results suggest that there is no correlation between region 

and Okun's law.  This further suggests that certain geographic and neighborhood effects 

associated with region play no (or a very small) role on Okun's law.

The right-to-work tests are based on the theory that lower rates of unionization 

will be associated with lower OLCs.  Consistent with the DWH. managerial power 

75 States are ranked according to OLC estimate in Appendix 2.
76 Freeman, Donald G., “Regional Tests of Okun’s Law” International Atlantic Economics Society, 

vol 6, no. 3 (August 2000), pg 557 – 570.
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should be high and colective bargaining power low in states with right-to-work laws and, 

thus, low rates of unionization77  The outcome of the DWH is that labor is more flexible 

in states where managerial power is strong and collective bargaining power weak.  As 

such, we should expect OLCs to be lower in right-to-work states, but the right-to-work 

tests provide no evidence for Blackley’s observation that rates of unionization impact 

employment movements over the business cycle.78  Further, in contrast with Blackley's 

findings, the BK estimates suggest that right-to-work states have a higher average OLC 

than non-right-to-work states.  If the BK results bear any truth, then labor may actually be 

more flexible in states without right-to-work laws, which seems to violate basic economic 

intuition, the DWH, and Gordon's national-level findings.79  The HP results, though, are 

somewhat consistent with the findings of Blackley (1991) and Gordon (2000).  

Given that the BK and HP results paint negative pictures of one another, this 

paper holds that right-to-work status has little explanatory power over the magnitude of 

Okun's law.  It may be the case that the movement of manufacturing industries to 

traditionally non-unioned labor markets, e.g. the movement of automobile manufacturers 

to the Deep South, may have caused the relationship between right-to-work status and 

Okun's law to disintegrate.  Future research should test for structural breaks. 

The manufacturing sector tests results line up with Freeman's (2000) finding that a 

relationship between the two variables at the regional-level does not exist.  However, the 

77 Gordon, Robert J, "The demise of Okun’s law and of procyclical fluctuations in conventional and 
unconventional measures of productivity,” Work. Pap., Dept. Econ., Northwestern University 
(2010).

78 Blackley, Paul R. “The Measurement and Determination of Okun’s Law: Evidence from State 
Economies” Journal of Macroeconomics, Fall 1991, Vol. 13, No. 4, p 647.

79 Gordon, Robert J, "The demise of Okun’s law and of procyclical fluctuations in conventional and 
unconventional measures of productivity,” (2010).
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results contrast, again, with Blackley's finding (1991) that a relationship does exist.  The 

tests indicate that states where the manufacturing sector accounts for 12.211% or less of 

GSP tend to have larger OLCs than states where the manufacturing sector accounts for 

12.211% or less of GSP.  12.211%, to be clear,  is the mean size of states' manufacturing 

sectors.  

The two-group comparison of states around the mean manufacturing sector-size 

may not be rigorous enough to paint a detailed picture.  Future research should consider 

dividing states according to a different metric because, as noted in chapter 5, the states 

with the top-five largest manufacturing sectors relative to state GDP, using the BK filter, 

have OLCs closer to 3, whereas the bottom five states in the distribution have OLCs 

closer to 2.80  Alaska is the exception, because it has one of the smallest manufacturing 

sectors, but highest OLCs.  

It should be noted that both the right-to-work and manufacturing sector tests are 

broadly consistent with Freeman's (2000) findings.  Freeman also used the BK filter and 

the gap model specification.  Some of the consistencies, then, may be a byproduct of 

model specification and detrending technique similarities.  Perhaps incorrect specification 

and insufficient econometric techniques have caused distortions in the data in both cases. 

Or, perhaps it is Blackley who's methodology is problematic.  It should also be noted that 

Blackley's (1991) sample period was approximately ten years shorter than Freeman's, 

which is approximately ten years shorter than the time period considered in this paper. 

Perhaps a structural break has occurred in the late-eighties or early-nineties, which would 

be consistent with the emergence of the jobless recovery phenomenon in the early-

80 See Appendix 12.
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nineties.  A structural break might account for the variation between the findings of 

Blackley, on the one hand, and Freeman and this paper, on the other.

The state government ideology tests are premised on the idea that governments of 

certain ideological orientations support policy frameworks that influence state labor 

market characteristics in ways that, in turn, influence the magnitude of Okun's law.  The 

important implication here is that, according to the Downsian model of how citizens' 

preferences are translated into public policy,81 the ideological composition of a states' 

citizens may actually influence Okun's law through the electoral process.  Therefore, we 

may be able to manipulate labor market characteristics by cultivating “the arts of 

citizenshp,” to again borrow Ackerman's beautiful phrase.82

The state ideology test results do not provide strong evidence for the hypothesis 

that a state government's ideological orientation is correlated with the state's OLC.  The 

simple correlation tests produced trend lines with negligibly small slopes and, further, 

slopes of different directionality – one positive, one negative.  These results line up in a 

roundabout way with the right-to-work analysis, which finds no relationship between 

right-to-work status and Okun's law.  Right-to-work is a policy movement that, according 

to the findings of this paper and Freeman (2000), has little or no effect on the magnitude 

of Okun's law.  Perhaps, then, many other policy movements that shape labor market 

characteristics also have little or no effect on Okun's law.

When states are divided into two groups around their mean ideology score, 

however, both detrending techniques suggest that less liberal states tend to have higher 

81 Downs, Anthony, An Economic Theory of Democracy (New York, NY: Harper and Row, 1957).
82 Ackerman, Bruce, We the People: Foundation (Cambridge, MA: Belknap Press, 1991), 22.
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OLCs.  Although the two groups' OLCS are only different by a magnitude of about 0.50, 

the findings are notable, especially considering that most OLCs are in the 2.0 or 2.5 

ballpark.  If there is any truth imbedded in the two-group comparison, then the labor 

markets in liberal states may actually be more sensitive to the business cycle.  This 

sensitivity may be less related to ideology, though, than to circumstantial factors like 

geography — for example, many liberal states are located in the Northeast.  In any case, 

it remains a possibility that the ideological composition of a state's' citizens may impact 

certain fundamental characteristics of its labor market via the electoral process, which, in 

turn, may manipulate the magnitude of Okun's law.

To summarize the paper's core findings, Okun's law holds at the state-level and 

there is significant OLC variation within the U.S.  There is no good evidence for inter-

regional variation, although the BK tests suggest that the Midwest may have a larger 

regional OLC.  Further, there is no evidence for correlations between Okun's law and a 

state's right-to-work status or the size of its manufacturing sector relative to its GSP. 

There is some evidence, using the BK filter, that states with right-to-work laws actually 

have higher OLCs, which contrasts with the findings of Blackley (1991).  Broadly 

speaking, the regional, right-to-work, and manufacturing sector results are consistent with 

Freeman (2000), who found minimal or no evidence for correlations between the 

variables and Okun's law  Finally, there is little evidence that Okun's law is related to the 

ideological orientation of state governments, although a two-group comparative analysis 

suggest that states with more liberal governments have lower OLCs than states with more 

conservative governments.
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Several important problems plague this research.  First, either the BK or the HP 

filter, or both, may over- or understate long-run trends.  Second, the regional analysis 

only considers the 4 Census Bureau-designated areas.  Future regional research should 

identify smaller regions containing states that are more similar to one another.  The 4 

region analysis groups Hawaii and Alaska into the same region, for example.  Third, the 

simple correlation methodology used to test how right-to-work status, the size of state's 

manufacturing sectors, and the ideological composition of state governments may 

influence Okun's law is admittedly unsophisticated.  Future research into these variables 

should consider specifying a proper econometric model to look at the impact that each of 

these variables may or may not have on states' OLCs.  Fourth, the two-group comparative 

strategy used to look at the relationship between manufacturing sectors and state 

government ideology with Okun's law may be overly simplistic.  It would be worthwhile 

to divide states into smaller groups to examine Okun's law in states with extremely large 

or small manufacturing sectors or extremely liberal or conservative state governments. 

Fifth, none of the analyses test for structural breaks.  Future research should consider how 

certain structural changes, whether they be economic or political in nature, have 

influenced the magnitude of Okun's law over time.  Sixth, and finally, the research relies 

on many data sets that are problematic in their own right and, as a result, may make test 

results unreliable.  For example, the BEA's GSP measurement methodology changed in 

1997 from the SIC to the NAICS methodology.  Although the two methodologies produce 

broadly similar estimates for 1997 GSP, it appears that the SIC methodology overstate 

GSP to some degree.  Future research should consider methods to adjust for this possible 
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overstatement.  Further, the Berry et al. methodology used to measure state government 

ideology assumes that state politicians and policy movements have national-level 

analogs.  There liberal-conservative spectrum that Berry et al. use to score ideology 

depends on this assumption, as their measurement criteria is based on ADA and AFL-CIO 

metrics for measuring the ideology of members of Congress.  

66



APPENDIX 1: 

OLC Estimates for 50 U.S. States, 1976 – 2010

BK Filter HP Filter
State OLC Sig. R2 OLC Sig. R2

Alabama 2.02 0.004 0.124 1.36 0.000 0.136
Alaska 6.75 0.041 0.141 5.98 0.022 0.157
Arizona 1.23 0.008 0.136 1.48 0.000 0.324
Arkansas 1.63 0.180 0.326 1.46 0.044 0.133
California 2.20 0.000 0.178 1.70 0.000 0.587
Colorado 2.02 0.000 0.093 2.07 0.000 0.329
Connecticut 2.22 0.001 0.069 1.49 0.000 0.192
Delaware 1.98 0.065 0.412 1.07 0.044 0.295
Florida 1.92 0.000 0.118 1.48 0.000 0.364
Georgia 1.28 0.159 0.046 1.21 0.007 0.059
Hawaii 2.56 0.129 0.157 2.86 0.027 0.302
Idaho 1.69 0.054 0.239 1.08 0.954 0.002
Illinois 2.49 0.000 0.704 2.13 0.000 0.706
Indiana 3.13 0.000 0.642 2.01 0.015 0.356
Iowa 2.49 0.302 0.075 1.51 0.018 0.618
Kansas 2.43 0.021 0.327 1.09 0.889 0.001
Kentucky 2.87 0.001 0.578 1.79 0.092 0.185
Louisiana 3.39 0.071 0.213 1.70 0.626 0.017
Maine 2.90 0.001 0.583 3.40 0.001 0.557
Maryland 2.57 0.003 0.481 3.27 0.001 0.531
Massachusetts 2.37 0.001 0.528 2.78 0.002 0.504
Michigan 3.03 0.000 0.805 2.53 0.000 0.701
Minnesota 3.59 0.000 0.705 2.77 0.001 0.575
Mississippi 2.17 0.003 0.473 1.39 0.383 0.054
Missouri 2.81 0.000 0.672 2.62 0.000 0.645
Montana 1.50 0.728 0.008 0.18 0.231 0.100
Nebraska 3.80 0.030 0.295 1.64 0.548 0.026
Nevada 2.20 0.040 0.268 1.95 0.236 0.099
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New Hampshire 2.63 0.013 0.368 3.43 0.000 0.626
New Jersey 2.22 0.013 0.368 2.53 0.005 0.435
New Mexico 1.85 0.586 0.028 0.16 0.365 0.059
New York 1.90 0.043 0.261 2.33 0.007 0.415
North Carolina 2.54 0.000 0.664 2.49 0.000 0.771
North Dakota 4.21 0.374 0.056 4.64 0.313 0.073
Ohio 2.61 0.000 0.690 2.03 0.001 0.583
Oklahoma 2.90 0.135 0.152 1.20 0.908 0.001
Oregon 2.90 0.006 0.482 2.14 0.092 0.189
Pennsylvania 2.01 0.001 0.552 1.78 0.001 0.558
Rhode Island 2.08 0.008 0.407 2.24 0.002 0.508
South Carolina 2.42 0.000 0.694 2.38 0.000 0.817
South Dakota 6.77 0.003 0.488 3.07 0.317 0.072
Tennessee 2.19 0.014 0.360 1.77 0.036 0.278
Texas 3.12 0.058 0.232 2.64 0.335 0.065
Utah 2.62 0.035 0.279 1.67 0.514 0.031
Vermont 2.51 0.011 0.382 2.38 0.071 0.214
Virginia 2.06 0.019 0.334 2.78 0.007 0.410
Washington 1.52 0.180 0.124 1.22 0.653 0.014
West Virginia 1.78 0.021 0.323 1.01 0.976 0.000
Wisconsin 2.31 0.000 0.666 1.64 0.051 0.245
Wyoming 4.09 0.085 0.197 3.12 0.398 0.052
Mean 2.61 2.09
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APPENDIX 2

Ordinal Ranking of States According to OLC

Quintile State BK Estimate State HP Estimate
Bottom Arizona 1.23 New Mexico 0.16

Georgia 1.28 Montana 0.18
Montana 1.50 West Virginia 1.01

Washington 1.52 Delaware 1.07
Arkansas 1.63 Idaho 1.08

Idaho 1.69 Kansas 1.09
West Virginia 1.78 Oklahoma 1.20
New Mexico 1.85 Georgia 1.21

New York 1.90 Washington 1.22
Florida 1.92 Alabama 1.36

2 Delaware 1.98 Mississippi 1.39
Pennsylvania 2.01 Arkansas 1.46

Alabama 2.02 Arizona 1.48
Colorado 2.02 Florida 1.48
Virginia 2.06 Connecticut 1.49

Rhode Island 2.08 Iowa 1.51
Mississippi 2.17 Nebraska 1.64
Tennessee 2.19 Wisconsin 1.64
California 2.20 Utah 1.67
Nevada 2.20 California 1.70

3 Connecticut 2.22 Louisiana 1.70
New Jersey 2.22 Tennessee 1.77
Wisconsin 2.31 Pennsylvania 1.78

Massachusetts 2.37 Kentucky 1.79
South Carolina 2.42 Nevada 1.95

Kansas 2.43 Indiana 2.01
Illinois 2.49 Ohio 2.03
Iowa 2.49 Colorado 2.07

Vermont 2.51 Illinois 2.13
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North Carolina 2.54 Oregon 2.14
4 Hawaii 2.56 Rhode Island 2.24

Maryland 2.57 New York 2.33
Ohio 2.61 South Carolina 2.38
Utah 2.62 Vermont 2.38

N. Hampshire 2.63 North Carolina 2.49
Missouri 2.81 Michigan 2.53
Kentucky 2.87 New Jersey 2.53

Maine 2.90 Missouri 2.62
Oklahoma 2.90 Texas 2.64

Oregon 2.90 Minnesota 2.77
5 Michigan 3.03 Massachusetts 2.78

Texas 3.12 Virginia 2.78
Indiana 3.13 Hawaii 2.86

Louisiana 3.39 South Dakota 3.07
Minnesota 3.59 Wyoming 3.12
Nebraska 3.80 Maryland 3.27
Wyoming 4.09 Maine 3.40

North Dakota 4.21 N. Hampshire 3.43
Alaska 6.75 North Dakota 4.64

South Dakota 6.77 Alaska 5.98
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APPENDIX 3:

Difference Between BK and HP Estimates, Absolute Value (Ordinal)

State Difference State Difference
South Carolina 0.04 Idaho 0.61
Colorado 0.05 Alabama 0.66
North Carolina 0.05 Wisconsin 0.67
Georgia 0.07 Maryland 0.70
Vermont 0.13 Virginia 0.72
Rhode Island 0.16 Connecticut 0.73
Arkansas 0.17 Oregon 0.76
Missouri 0.19 Alaska 0.77
Pennsylvania 0.23 West Virginia 0.77
Arizona 0.25 Mississippi 0.78
Nevada 0.25 New Hampshire 0.80
Hawaii 0.30 Minnesota 0.82
Washington 0.30 Delaware 0.91
New Jersey 0.31 Utah 0.95
Illinois 0.36 Wyoming 0.97
Massachusetts 0.41 Iowa 0.98
Tennessee 0.42 Kentucky 1.08
North Dakota 0.43 Indiana 1.12
New York 0.43 Montana 1.32
Florida 0.44 Kansas 1.34
Texas 0.48 Louisiana 1.69
Michigan 0.50 New Mexico 1.69
California 0.50 Oklahoma 1.70
Maine 0.50 Nebraska 2.16
Ohio 0.58 South Dakota 3.70

Mean 0.72

Note:  Differencess are equivalent to the absolute value of the difference between a state's HP OLC 
estimate and its BK OLC Estimate. 
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APPENDIX 4:

Differences Between Ordinal Rank, Absolute Value

State Difference State Difference
Alaska 1 Arkansas 7
California 1 Delaware 7
Idaho 1 New Mexico 7
Montana 1 South Carolina 8
North Dakota 1 Maine 9
Illinois 2 Oregon 10
Missouri 2 Pennsylvania 11
Wyoming 2 Arizona 12
Alabama 3 Hawaii 12
Texas 3 Iowa 12
Florida 4 Kentucky 13
Tennessee 4 New Hampshire 13
West Virginia 4 Colorado 14
Michigan 5 Maryland 14
Minnesota 5 New Jersey 15
Nevada 5 Rhode Island 15
North Carolina 5 Utah 15
Vermont 5 Indiana 17
Washington 5 Massachusetts 17
Wisconsin 5 Kansas 20
Connecticut 6 Louisiana 23
Georgia 6 New York 23
Mississippi 6 Virginia 27
Ohio 6 Nebraska 29
South Dakota 6 Oklahoma 32

Mean 8

Note:  Differences are equivalent to the absolute value of the difference between a state's HP ordinal rank 
and its BK ordinal rank. 
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APPENDIX 5:

OLC Estimates for 26 U.S. States Compared to Blackley's Results

BK 
Filter

HP 
Filter

Blackley's
Estimates

State OLC Sig. R2 OLC Sig. R2 OLC R2

Alabama 2.02 0.004 0.124 1.36 0.000 0.136 2.137 0.69
California 2.20 0.000 0.178 1.70 0.000 0.587 2.353 0.75
Connecticut 2.22 0.001 0.069 1.49 0.000 0.192 3.040 0.56
Florida 1.92 0.000 0.118 1.48 0.000 0.364 3.633 0.42
Georgia 1.28 0.159 0.046 1.21 0.007 0.059 3.425 0.72
Illinois 2.49 0.000 0.704 2.13 0.000 0.706 2.611 0.77
Indiana 3.13 0.000 0.642 2.01 0.015 0.356 3.205 0.76
Kentucky 2.87 0.001 0.578 1.79 0.092 0.185 2.626 0.73
Louisiana 3.39 0.071 0.213 1.70 0.626 0.017 6.803 0.29
Maryland 2.57 0.003 0.481 3.27 0.001 0.531 3.333 0.67
Mass. 2.37 0.001 0.528 2.78 0.002 0.504 3.012 0.53
Michigan 3.03 0.000 0.805 2.53 0.000 0.701 2.933 0.80
Minnesota 3.59 0.000 0.705 2.77 0.001 0.575 3.984 0.56
Missouri 2.81 0.000 0.672 2.62 0.000 0.645 3.185 0.65
New Jersey 2.22 0.013 0.368 2.53 0.005 0.435 2.899 0.60
New York 1.90 0.043 0.261 2.33 0.007 0.415 3.322 0.42
N. Carolina 2.54 0.000 0.664 2.49 0.000 0.771 2.307 0.73
Ohio 2.61 0.000 0.690 2.03 0.001 0.583 2.404 0.90
Oklahoma 2.90 0.135 0.152 1.20 0.908 0.001 2.793 0.47
Penn. 2.01 0.001 0.552 1.78 0.001 0.558 2.457 0.70
S. Carolina 2.42 0.000 0.694 2.38 0.000 0.817 2.294 0.80
Tennessee 2.19 0.014 0.360 1.77 0.036 0.278 2.915 0.70
Texas 3.12 0.058 0.232 2.64 0.335 0.065 2.994 0.71
Virginia 2.06 0.019 0.334 2.78 0.007 0.410 3.436 0.56
Washington 1.52 0.180 0.124 1.22 0.653 0.014 3.164 0.65
Wisconsin 2.31 0.000 0.666 1.64 0.051 0.245 2.358 0.78

Source:  Blackey's OLC data from Blackley, Paul R. “The Measurement and Determination of 
Okun’s Law: Evidence from State Economies” (1991). 
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APPENDIX 6:

1997 GSP Measurements Using Two Different Methodologies

State SIC Set NAICS Set Average
Alabama 104805 101857 103331
Alaska 27581 25167 26374
Arizona 129279 128026 128652.5
Arkansas 60333 59942 60137.5
California 1037091 1039176 1038133.5
Colorado 133204 132898 133051
Connecticut 140280 137145 138712.5
Delaware 31450 33975 32712.5
Florida 393074 394959 394016.5
Georgia 235200 237134 236167
Hawaii 39064 38031 38547.5
Idaho 30312 28246 29279
Illinois 408048 408692 408370
Indiana 167366 168228 167797
Iowa 83113 81821 82467
Kansas 74147 73476 73811.5
Kentucky 103621 103449 103535
Louisiana 126003 115915 120959
Maine 30775 30372 30573.5
Maryland 154783 152896 153839.5
Massachusetts 226880 223703 225291.5
Michigan 286408 291718 289063
Minnesota 156650 153966 155308
Mississippi 59875 57958 58916.5
Missouri 158308 157459 157883.5
Montana 18932 19196 19064
Nebraska 50308 50835 50571.5
Nevada 59467 58695 59081
New Hampshire 36935 36320 36627.5
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New Jersey 292671 300963 296817
New Mexico 48683 47552 48117.5
New York 664679 661274 662976.5
North Carolina 221259 228708 224983.5
North Dakota 16501 15997 16249
Ohio 332476 333297 332886.5
Oklahoma 81106 78677 79891.5
Oregon 100363 96894 98628.5
Pennsylvania 342662 344060 343361
Rhode Island 28717 28199 28458
South Carolina 96465 97188 96826.5
South Dakota 19765 19635 19700
Tennessee 152687 153133 152910
Texas 606982 602160 604571
Utah 55212 56543 55877.5
Vermont 15521 15202 15361.5
Virginia 210361 210970 210665.5
Washington 179639 184957 182298
West Virginia 38570 37777 38173.5
Wisconsin 151035 151259 151147
Wyoming 16084 14556 15320

Source:  Data gathered from the SIC and NAICS data sets made available by the U.S. Bureau of 
Economic Analysis.

Note:  Averaged figures are simple averages computed using the 1997 values from the SIC and 
NAICS data sets.
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APPENDIX 7:

OLC Estimates, Northeastern States, 1976 – 2010 (Alphabetical)

BK Filter HP Filter
State OLC Sig. R2 OLC Sig. R2

Connecticut 2.22 0.001 0.069 1.49✝✝ 0.000 0.192
Maine 2.90✝ 0.001 0.583 3.40 0.001 0.557
Massachusetts 2.37 0.001 0.528 2.78 0.002 0.504
New Hampshire 2.63 0.013 0.368 3.43✝ 0.000 0.626
New Jersey 2.22 0.013 0.368 2.53 0.005 0.435
New York 1.90✝✝ 0.043 0.261 2.33 0.007 0.415
Pennsylvania 2.01 0.001 0.552 1.78 0.001 0.558
Rhode Island 2.08 0.008 0.407 2.24 0.002 0.508
Vermont 2.51 0.011 0.382 2.38 0.071 0.214

Note:  ✝High-frequency outlier.  ✝✝Low-frequency outlier.
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APPENDIX 8:

 
OLC Estimates, Midwestern States, 1976 – 2010 (Alphabetical)

BK Filter HP Filter
State OLC Sig. R2 OLC Sig. R2

Illinois 2.49 0.000 0.704 2.13 0.000 0.706
Indiana 3.13 0.000 0.642 2.01 0.015 0.356
Iowa 2.49 0.302 0.075 1.51 0.018 0.618
Kansas 2.43 0.021 0.327 1.09✝✝ 0.889 0.001
Michigan 3.03 0.000 0.805 2.53 0.000 0.701
Minnesota 3.59 0.000 0.705 2.77 0.001 0.575
Missouri 2.81 0.000 0.672 2.62 0.000 0.645
Nebraska 3.80 0.030 0.295 1.64 0.548 0.026
North Dakota 4.21 0.374 0.056 4.64 0.313 0.073
Ohio 2.61 0.000 0.690 2.03 0.001 0.583
South Dakota 6.77✝ 0.003 0.488 3.07 0.317 0.072
Wisconsin 2.31✝✝ 0.000 0.666 1.64 0.051 0.245
Wyoming 4.09 0.085 0.197 3.12✝ 0.398 0.052

Note:  ✝High-frequency outlier.  ✝✝Low-frequency outlier.
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APPENDIX 9: 

OLC Estimates, Southern States, 1976 – 2010 (Alphabetical)

BK Filter HP Filter
State OLC Sig. R2 OLC Sig. R2

Alabama 2.02 0.004 0.124 1.36 0.000 0.136
Arkansas 1.63 0.180 0.326 1.46 0.044 0.133
Delaware 1.98 0.065 0.412 1.07 0.044 0.295
Florida 1.92 0.000 0.118 1.48 0.000 0.364
Georgia 1.28✝✝ 0.159 0.046 1.21 0.007 0.059
Kentucky 2.87 0.001 0.578 1.79 0.092 0.185
Louisiana 3.39 0.071 0.213 1.70 0.626 0.017
Maryland 2.57 0.003 0.481 3.27✝ 0.001 0.531
Mississippi 2.17 0.003 0.473 1.39 0.383 0.054
North Carolina 2.54 0.000 0.664 2.49 0.000 0.771
Oklahoma 2.90 0.135 0.152 1.20 0.908 0.001
South Carolina 2.42 0.000 0.694 2.38 0.000 0.817
Tennessee 2.19 0.014 0.360 1.77 0.036 0.278
Texas 3.12✝ 0.058 0.232 2.64 0.335 0.065
Virginia 2.06 0.019 0.334 2.78 0.007 0.410
West Virginia 1.78 0.021 0.323 1.01✝✝ 0.976 0.000

Note:  ✝High-frequency outlier.  ✝✝Low-frequency outlier.
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APPENDIX 10: 

OLC Estimates, Western States, 1976 – 2010 (Alphabetical)

BK Filter HP Filter
State OLC Sig. R2 OLC Sig. R2

Alaska 6.75✝ 0.041 0.141 5.98✝ 0.022 0.157
Arizona 1.23✝✝ 0.008 0.136 1.48 0.000 0.324
California 2.20 0.000 0.178 1.70 0.000 0.587
Colorado 2.02 0.000 0.093 2.07 0.000 0.329
Hawaii 2.56 0.129 0.157 2.86 0.027 0.302
Idaho 1.69 0.054 0.239 1.08 0.954 0.002
Montana 1.50 0.728 0.008 0.18 0.231 0.100
Nevada 2.20 0.040 0.268 1.95 0.236 0.099
New Mexico 1.85 0.586 0.028 0.16✝✝ 0.365 0.059
Oregon 2.90 0.006 0.482 2.14 0.092 0.189
Utah 2.62 0.035 0.279 1.67 0.514 0.031
Washington 1.52 0.180 0.124 1.22 0.653 0.014
Wyoming 4.09 0.085 0.197 3.12 0.398 0.052

Note:  ✝High-frequency outlier.  ✝✝Low-frequency outlier.
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APPENDIX 11:

States With Right-to-Work Laws, as of 2011 (Alphabetical)

State
Year Enacted / 

Ammended BK OLC Estimate HP OLC Estimate
Alabama 1953 2.02 1.36
Arizona* 1946, 1948, 1982 1.23✝✝ 1.48
Arkansas* 1944, 1947 1.63 1.46
Florida* 1968, 1974, 1977 1.92 1.48
Georgia 1947 1.28 1.21
Idaho 1986 1.69 1.08✝✝

Indiana 1957, 1965 
(repealed)

3.13 2.01

Iowa 1947, 1977, 1978 2.49 1.51
Kansas 1958, 1975 2.43 1.09
Louisiana 1976 3.39 1.70
Mississippi* 1960 2.17 1.39
Nebraska 1946, 1947, 1961, 

1977 3.80 1.64
Nevada 1952 2.20 1.95
North Carolina 1947 2.54 2.49
North Dakota 1948, 1987 4.21 4.64✝

Oklahoma* 2001 2.90 1.20
South Carolina 1954 2.42 2.38
South Dakota 1946, 1947, 1955 6.77✝ 3.07
Tennessee 1947 2.19 1.77
Texas 1993 3.12 2.64
Utah 1955 2.62 1.67
Virginia 1947, 1954, 1956, 

1970, 1973 2.06 2.78
Wyoming 1963 4.09 3.12

Note:  ✝High-frequency outlier.  ✝✝Low-frequency outlier.  * Employees' so-called "right to work" is 
established under the state Constitution.
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APPENDIX 12:

Size of Manufacturing Sector Relative to GSP
and Corresponding Okun's Law Coefficients, 1976 – 2010

State (Listed in 
Order of 
Manufacturing 
Sector Size

Size of 
Manufacturing 

Sector Relative to 
GSP BK OLC Estimate HP OLC Estimate

Oregon 28.757% 2.90 2.14
Indiana 26.689% 3.13 2.01
Louisiana 25.448% 3.39 1.70
North Carolina 19.682% 2.54 2.49
Wisconsin 19.649% 2.31 1.64
Iowa 18.553% 2.49 1.51
Ohio 16.680% 2.61 2.03
Kentucky 16.477% 2.87 1.79
South Carolina 15.954% 2.42 2.38
Michigan 15.830% 3.03 2.53
Mississippi 15.473% 2.17 1.39
Tennessee 15.286% 2.19 1.77
Alabama 14.989% 2.02 1.36
Texas 14.679% 3.12 2.64
Arkansas 14.557% 1.63 1.46
Minnesota 14.184% 3.59 2.77
Utah 14.145% 2.62 1.67
Kansas 14.079% 2.43 1.09
Idaho 13.605% 1.69 1.08
New Hampshire 13.412% 2.63 3.43
Illinois 12.909% 2.49 2.13
Missouri 12.786% 2.81 2.62
Washington 12.429% 1.52 1.22
Pennsylvania 12.259% 2.01 1.78
Oklahoma 12.023% 2.90 1.20
Nebraska 11.849% 3.80 1.64
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California 11.734% 2.20 1.70
Maine 11.426% 2.90 3.40
Georgia 11.220% 1.28 1.21
Vermont 11.075% 2.51 2.38
Massachusetts 11.041% 2.37 2.78
Connecticut 10.869% 2.22 1.49
West Virginia 9.106% 1.78 1.01
Virginia 9.094% 2.06 2.78
South Dakota 9.088% 6.77 3.07
Arizona 8.445% 1.23 1.48
Rhode Island 7.878% 2.08 2.24
New Jersey 7.818% 2.22 2.53
Colorado 7.792% 2.02 2.07
New Mexico 7.428% 1.85 0.16
North Dakota 6.960% 4.21 4.64
Wyoming 6.883% 4.09 3.12
Delaware 6.755% 1.98 1.07
Maryland 6.470% 2.57 3.27
Montana 6.017% 1.50 0.18
New York 5.807% 1.90 2.33
Florida 5.083% 1.92 1.48
Alaska 4.111% 6.75 5.98
Nevada 4.004% 2.20 1.95
Hawaii 2.042% 2.56 2.86

Source:  GSP and manufacturing sector output data from the U.S. Bureau of Economic Analysis.

Note:  The relative size of the manufacturing sector is estimated by dividing the nominal size of 
the manufacturing sector by the nominal level of GSP from 1976 to 2010 using GSP data 
published annually by the Bureau of Economic Analysis.  
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APPENDIX 13:

State Government Ideology Scores and Corresponding Okun's Law Coefficients

State (Listed in 
Order of Ideology 
Scores)

Size of 
Manufacturing 

Sector Relative to 
GSP BK OLC Estimate HP OLC Estimate

Hawaii 69.04 2.56 2.86
Maryland 66.58 2.57 3.27
Massachusetts 65.78 2.37 2.78
Vermont 64.87 2.51 2.38
Rhode Island 64.57 2.08 2.24
Washington 62.84 1.52 1.22
Maine 62.10 2.90 3.40
West Virginia 61.53 1.78 1.01
Connecticut 60.75 2.22 1.49
Oregon 59.86 2.90 2.14
Arkansas 58.98 1.63 1.46
New York 58.56 1.90 2.33
California 58.20 2.20 1.70
Kentucky 57.82 2.87 1.79
North Carolina 56.97 2.54 2.49
New Mexico 56.86 1.85 0.16
New Jersey 56.32 2.22 2.53
Minnesota 55.70 3.59 2.77
Tennessee 54.55 2.19 1.77
Delaware 54.54 1.98 1.07
Georgia 54.05 1.28 1.21
Louisiana 53.71 3.39 1.70
Missouri 53.32 2.81 2.62
Michigan 52.73 3.03 2.53
Alabama 52.22 2.02 1.36
Alaska 52.14 6.75 5.98
Mississippi 51.50 2.17 1.39
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North Dakota 51.37 4.21 4.64
Pennsylvania 50.88 2.01 1.78
Wisconsin 50.79 2.31 1.64
Oklahoma 50.56 2.90 1.20
Iowa 50.28 2.49 1.51
Illinois 49.67 2.49 2.13
Nevada 49.66 2.20 1.95
Florida 49.35 1.92 1.48
Virginia 49.20 2.06 2.78
Montana 48.18 1.50 0.18
South Carolina 46.63 2.42 2.38
Ohio 45.75 2.61 2.03
Texas 45.74 3.12 2.64
Colorado 45.28 2.02 2.07
Nebraska 44.95 3.80 1.64
Indiana 43.72 3.13 2.01
Wyoming 43.57 4.09 3.12
Kansas 41.50 2.43 1.09
South Dakota 40.74 6.77 3.07
Arizona 39.77 1.23 1.48
New Hampshire 38.84 2.63 3.43
Idaho 36.34 1.69 1.08
Utah 35.04 2.62 1.67

Source:  Data from the University of Alabama's “Updated Citizen and Government Ideology Data.” data 
set, which includes Berry et al.'s original estimates, as well as updated measurements using the Berry et al. 
methodology.
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