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Abstract

In recessions, all types of investment fall, including employers’ investment in job cre-
ation. The stock market falls more than in proportion to corporate profit. The discount
rate implicit in the stock market rises, and discounts for other claims on business income
also rise. According to the leading view of unemployment—the Diamond-Mortensen-
Pissarides model—when the incentive for job creation falls, the labor market slackens
and unemployment rises. Employers recover their investments in job creation by col-
lecting a share of the surplus from the employment relationship. The value of that flow
falls when the discount rate rises. Thus high discount rates imply high unemployment.
This paper does not explain why the discount rate rises so much in recessions. Rather,
it shows that the rise in unemployment makes perfect economic sense in an economy
where, for some reason, the discount rises substantially in recessions.
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The search-and-matching paradigm has come to dominate theories of movements of un-
employment, because it has more to say about the phenomenon than merely interpreting
unemployment as the difference between labor supply and labor demand. The ideas of
Diamond, Mortensen, and Pissarides promise a deeper understanding of fluctuations in un-
employment, most recently following the worldwide financial crisis that began in late 2008.
But connecting the crisis to high unemployment according to the principles of the DMP
model has proven a challenge.

In a nutshell, the DMP model relates unemployment to job-creation incentives. When the
payoff to an employer from taking on new workers declines, employers put fewer resources into
recruiting new workers. Unemployment then rises and new workers become easier to find.
Hiring returns to its normal level, so unemployment stabilizes at a higher level and remains
there until job-creation incentives return to normal. This mechanism rests on completely
solid ground.

The question about the model that is unresolved today, 20 years after the publication
of the canon of the model, Mortensen and Pissarides (1994), is: What force depresses the
payoff to job creation in recessions? In that paper, and in hundreds of successor papers, the
force is a drop in productivity. But that characterization runs into three problems: First,
unemployment did not track the movements of productivity in the last three recessions in
the United States. Second, as Shimer (2005) showed, the model, with realistic parameter
values, implies tiny movements in unemployment in response to large changes in productivity.
Third, productivity evolves as a random walk, and the DMP model predicts no response of
unemployment to the innovations in a random walk.

This paper considers a different driving force, the discount rate employers apply to
the stream of benefits they receive from a new hire. Discount rates rise dramatically in
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recessions—a recent paper by two financial economists finds “...value-maximizing managers
face much higher risk-adjusted cost of capital in their investment decisions during recessions
than expansions” (Lustig and Verdelhan (2012)).

A simple model lays out the issues. The economy follows a Markov process between a
normal state, numbered ¢ = 1, and a depressed state, numbered ¢ = 2. I pick parameter
values to approximate the U.S. labor market. The probability of exiting the normal state is
m = 0.0083 per month and the probability of exiting the depressed state is my = 0.017 per

month. The expected duration of a spell in the normal state is 10 years and the expected



duration in the depressed state is 5 years. A worker has productivity 1 and receives a wage
w = 0.94. Workers separate from their jobs with monthly hazard s = 0.035. Agents discount
future profit 1 — w at the rate r;, with 7 = 0.0083 (10 percent per year) and o = 0.042 (50
percent per year). The value of a worker to a firm is

1
B 1+ 1
and similarly for J,. The solution is J; = 1.29 and Jy, = 0.87.

Ji

{1—w+ (1=29)[(1—m)J;1 +mJ2]} (1)

The labor market operates according to the search-and-matching principles of DMP. The
matching function is Cobb-Douglas with equal elasticities for vacancies and unemployment.
The monthly cost of maintaining a vacancy is ¢ = 1.53 . The market is in equilibrium when

the cost of recruiting a worker equals the value of the worker:
CT1 == Jl (2)

and similarly for i = 2. The expected duration of a vacancy is T; months (73 = 0.85
months and T, = 0.57 months). The job-finding rate is f; = p?T;, where p is the efficiency
parameter of the matching function. Its values are f; = 0.66 and f; = 0.44. The stationary

unemployment rate is
s

s+ fi

(3)

U; =

with u; = 5.1 percent and uy = 7.4 percent.

Unemployment rises in the depressed state because of the higher discount rate. This
paper is about the depressing effect in the labor market of higher discounts. Two major
research topics arise. First, I demonstrate that Nash bargaining cannot determine the wage.
Not only must the wage be less responsive to the tightness of the labor market than it would
be with Nash bargaining—a point well understood since Shimer (2005)—but the wage must
move in proportion to productivity. This finding is new. The proportionality property finds
support in an important new paper, Chodorow-Reich and Karabarbounis (2014), on the
time-series behavior of the opportunity cost of labor to the household.

Second, I demonstrate that the increase in the discount rate needed to generate a realistic
increase in unemployment in a depressed period is probably substantial, in excess of any
increase in real interest rates. Thus the paper needs to document high discount rates in
depressed times.

The causal chain I have in mind is that some event creates a financial crisis, in which risk

premiums rise so discount rates rise, asset values fall, and all types of investment decline. In



particular, the value that employers attribute to a new hire declines on account of the higher
discount rate. Investment in hiring falls and unemployment rises. Of course, a crisis results in
lower discount rates for safe flows—the yield on 5-year U.S. Treasury notes fell essentially to
zero soon after the crisis of late 2008. The logic pursued here is that the flow of benefits from
a newly hired worker has financial risk comparable to corporate earnings, so the dramatic
widening of the equity premium that occurred in the crisis implied higher discounting of
benefit flows from workers at the same time that safe flows from Treasurys received lower
discounting. In the crisis, investors tried to shift toward safe returns, resulting in lower
equity prices from higher discount rates and higher Treasury prices from lower discounts. In
other words, the driving force for high unemployment is a substantial widening of the risk
premium for the future stream of contributions a new hire makes to an employer.

Appendix A discusses some of the large number of earlier contributions to the DMP and
finance literatures relevant to the ideas in this paper. The proposition that the discount rate
affects unemployment is not new. Rather, the paper’s contribution is to connect the labor
market to the finance literature on the volatility of discount rates in the stock market and
to identify parameters of wage determination that square with the high response of unem-
ployment to discount fluctuations and the low response of unemployment to productivity
fluctuations.

The paper makes a couple of side contributions to the empirical foundations of the DMP
model. First, it measures the separation hazard as a function of tenure and shows that it
declines rapidly, contrary to the universal assumption in DMP modeling that the hazard is
constant with tenure. Second, it shows that the average productivity per worker, the driving
force in the canonical DMP model, is a random walk, and therefore is an unlikely candidate

to serve as a driving force.

1 The Job Value

The job value J is the present value, using the appropriate discount rate, of the flow benefit
that an employer gains from an added worker, measured as of the time the worker begins
the job. A key idea in this paper is that information from the labor market—the duration of

the typical vacancy—reveals a financial valuation that is hard to measure in any other way.



1.1 The job value and equilibrium in the labor market

The incentive for a firm to recruit a new worker is the present value of the difference between
the marginal benefit that the worker will bring to the firm and the compensation the worker
will receive. In equilibrium, with free entry to job creation, that present value will equal
the expected cost of recruitment. The cost depends on conditions in the labor market,
measured by the number of job openings or vacancies, V', and the flow of hiring, H. A good
approximation, supported by extensive research on random search and matching, is that the

cost of recruiting a worker is

Here z is labor productivity and ¢ is the vacancy-filling rate, H/V. The reciprocal of the
vacancy-filling rate 1/q is the expected time to fill a vacancy, so the parameter c is the per-
period cost of holding a vacancy open, stated in labor units. To simplify notation, I assume
that the costs are paid at the end of the period. The equilibrium condition is

cC _
kK+-—-=1J. 5
. (5)

J is the present value of the new worker to the employer. I let J = J — &, the net present
value of the worker to the employer, so the equilibrium condition becomes
c
-=J (6)
q
The DMP literature uses the vacancy/unemployment ratio §# = V/U as the measure of
tightness. Under the assumption of a Cobb-Douglas matching function with equal elasticities

for unemployment and vacancies (hiring flow = uv/UV), the vacancy-filling rate is
q=po™"°. (7)

1.2 Pre- and post-contract costs

The DMP model rests on the equilibrium condition that the employer anticipates a net
benefit of zero from starting the process of job creation. An employer considering recruiting
a new worker expects that the costs sunk at the time of hiring will be offset by the excess of
the worker’s contribution over the wage during the ensuing employment relationship. The
model makes a distinction between costs that the employer incurs to recruit job candidates

and costs incurred to train and equip a worker. In the case that an employer incurs training



costs, say K, immediately upon hiring a new worker, and then anticipates a present value J
from the future flow benefit—the difference x — w between productivity and the wage—the
equilibrium condition would be

= c
J—K—-—-=0. 8
. (8)

In this case, the job value considered here would be the net, pre-training value, J = J — K.
The job value J rises by the amount A when the training cost is sunk.

Notice that training costs have a role similar to that of the constant element of recruiting,
k. The definition of J used here isolates a version of the job value that is easy to observe and
moves the hard-to-measure elements to the right-hand side. Thus training and other startup
costs and the fixed component of recruiting cost are deductions from the present value of
x — w in forming J as it is defined here.

Costs not yet incurred at the time that the worker and employer make a wage bargain
are a factor in that bargain. The employer cannot avoid the pre-contract cost of recruiting,
whereas the post-contract training and other startup costs are offset by a lower wage and so

fall mainly on the worker under a standard calibration of the bargaining problem.

2 Discount Rates

2.1 Discount rates and the stochastic discount factor

Let Y; be the market value of a claim to the future cash flows from one unit of an asset,
where the asset pays off p,y;1, units of consumption in future periods, 7 = 1,2,.... The
sequence p, describes the shrinkage in the number of units of the asset that occurs each
period, normalized as p; = 1. Let my;,, be the marginal rate of substitution or stochastic

discount factor between periods ¢ and ¢ + 7. Then the price is

Yi= E¢ my1ys1 + p2 By mygpoliio + 00 (9)

The discount rate for a cash receipt 7 periods in the future is the ratio of the expected value

of the receipt to its discounted value, stated at a per-period rate, less one:
E 1/7
Tyir = (%) 1 (10)
t Mt Y41

For assets with cash payoffs extending not too far into the future, the assumption of a

constant discount rate may be a reasonable approximation: r,; . does not depend on 7. In
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that case, the value of the asset is

E¢ yi1 Et yito
Y, = + cee 11
R Tyt r2 (1 +ry)? (1

And if y; is a random walk,

1 1

—+
¢ 1+7ny,t p2<

R R 12
1+Ty,t)2+ ( )

Y=y

Given the current asset price Y; and current cash yield, y;, one can calculate the discount
rate as the unique root of this equation.

Risky assets are those whose values are depressed by the adverse correlation of their
returns with marginal utility, with high returns when marginal utility is low and low returns
when it is high. They suffer discounts in market value relative to expected payoffs. Two
important principles flow from this analysis. First, each kind of asset has is own discount
rate. The stochastic discounter is the same for all assets, but the discount rate depends on
the correlation of an asset’s payoffs with the stochastic discounter. Second, discounts vary

over time. They are not fixed characteristics of assets.

2.2 Expected future values

Later in the paper I will show that productivity per worker, x;, is a trended random walk.
Exploiting this fact simplifies this paper’s model considerably. Productivity is a state variable
of the model. T assume that all of the variables taking the form of values are proportional
to x. I further assume that the only expected change in the economy is the trend growth in
productivity—the discount rate is a random walk. Later I discuss the foundations for these
assumptions. I derive the model under the normalization that x = 1. To put it differently,
average output per worker is the numeraire of the economy. The growth rate of the trend in

productivity is g, so, for example,
Et Jt+7— = (1 + g)TJt. (13)

All of the discounted variables in the model grow at rate g, so growth and discounting can

be combined in a growth-adjusted discount,

ry—4g
1+g°

(14)



2.3 The discount rate in the DMP model

For a firm’s investment in an employment relationship, the asset price is the job value, J;.
For what follows, it is convenient to break the job value into the difference between the

present value of a worker’s productivity and the present value of wages:
J = P(Tp) - W(Tw) (15)

In view of the assumption that the variables in the model are expected to remain unchanged
except for trend productivity growth, I drop the time subscript at this point. In general, the
discount rate for productivity, rp, and the discount rate for wages, ry, are different. Under
the assumptions that make all the values proportional to productivity, it seems reasonable
to assume that the two discount rates are the same. I denote their common value, adjusted
for growth, as r.

Forming the present value of productivity, P, requires the survival probability of a job—
the probability that a worker will remain on the job 7 periods after being hired. Let p,
denote this probability. Let n, be the probability that a job ends 7 periods after it starts.
The survival probability is

Pr =T+ Nrpa + o (16)

The function for the present value of productivity is

1 1 1

= 1
1 A TPt (17)

P(r)

One natural approach would be to form the present value of the wage, W(r), the same
way, based on the observed wage. I discuss the obstacles facing this approach later in the

paper. Instead, I use a model of wage formation to construct the function.

2.4 The present value of the wage of a newly hired worker

The original DMP model adopted the Nash bargain as the principle of wage formation. It
posits that a bargaining worker regards the alternative to the bargain to be returning to
unemployment. Shimer (2005) uncovered the deficiency of the resulting model. The Nash-
bargained wage is quite sensitive to the job-finding rate—if another job opportunity is easy
to find, the Nash bargain rewards the worker with a high wage. Hall and Milgrom (2008)
generalized the Nash bargain along the lines of the alternating-offer bargaining protocol of

Rubinstein and Wolinsky (1985). Our paper points out that a jobseeker’s threat to break
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off wage bargaining and to continue to search is not credible, because the employer—in the
environment described in the basic DMP model with homogeneous workers—always has an
interest in making a wage offer that beats the jobseeker’s option of breaking off bargaining.
Similarly, the jobseeker always has an interest in making an offer to the employer that beats
the employer’s option of breaking off bargaining and forgoing any profit from the employment
opportunity. Neither party, acting rationally, would disclaim the employment bargain when
doing so throws away the joint value. We alter the bargaining setup in an otherwise standard
DMP model to characterize the alternative open to a worker upon receiving a wage offer
as making a counteroffer, rather than disclaiming the bargain altogether and returning to
search. Employers also have the option of making a counteroffer to an offer from a jobseeker.
Our paper shows that the resulting bargain remains sensitive to productivity but loses most
of its sensitivity to labor-market tightness, because that sensitivity arises in the Nash setup
only because of the unrealistic role of the non-credible threat to break off bargaining and
return to searching.

The model generates complete insulation from market conditions in its simplest form.
Our credible-bargaining model adds a parameter, called ¢, which is the per-period probability
that some external event will destroy the job opportunity and send the jobseeker back into
the unemployment pool. If that probability is zero, the model delivers maximal insulation
from tightness, whereas if it is one, the alternating-offer model is the same as the Nash
bargaining model with equal bargaining weights. Notice the key distinction between a sticky
wage—one less responsive to all of its determinants—and a tightness-insulated wage. The
latter responds substantially to driving forces by attenuating the Nash bargain’s linkage of
wages to the ease of finding jobs. Something like the tightness-insulated wage is needed
to rationalize the strong relation between the discount rate and the unemployment rate
discussed in this paper. With § = 0, tightness-insulation is maximal.

I sketch the model here in a simple version—see our paper and Rubinstein and Wolin-
sky (1985) for deeper explanations. A crucial and realistic simplification is the assumption
that productivity evolves as a random walk whose trend is absorbed into the discount rate.
Current values and expected future values of the variables that move in proportion to produc-
tivity are the same. I normalize productivity at one. Bargaining occurs over W, the present
value of wages over the duration of the job. During alternating-offer bargaining, the worker

may formulate a counteroffer Wy to the employer’s offer Wg. The counteroffer makes the



worker indifferent between accepting the pending offer or making the counteroffer—a failure
of indifference would imply that either the worker or the employer was leaving money on the
table. The equation expressing the indifference has, on the left, the value of accepting the
current offer from the employer; and on the right, the value of rejecting the employer’s offer

and making a counteroffer:
1
WK+V:5U—|—(1—5) Z+1——H“(WE+V) . (18)

Here V' is the value of the worker’s career subsequent to the job that is about to begin and
U the value associated with being unemployed, 0 is the per-period probability that the job
opportunity will disappear, and z is the flow value of time while bargaining. I take z to
be constant, meaning that it moves in proportion to productivity. See Appendix C for a
rationalization of this assumption, which rests on the constancy of the elasticity of utility
with respect to hours of work and constancy of the elasticity of the production function with
respect to labor input.

The indifference condition for the employer has, on the left, the value of accepting the
current offer from the worker; on the right, the value of rejecting the worker’s offer and

making a counteroffer.
P—WE:(l—é) —’7+—T(P—WK) . (19)

Here 7 is the flow cost to the employer of delay in bargaining. This is also a constant, so the
cost moves in proportion to productivity.
The difference between the two indifference conditions, with W, the average of the two

offers, taken as the wage paid, is

1+7r
r+9

2W =Wg + Wi = U+ (1=0)(z+y)]+P =V (20)

Here P is the present value of productivity, from equation . The Bellman equations for

the unemployment value and the subsequent career value are:

U:z+1+r[gb-(W+V)—|—(1—¢>)U]. (21)
V= nllir+772<1jr>2+... U. (22)

Given the value of P from equation and the observed value of labor-market tightness 6,
together with a specified value of r, equation , equation , and equation form a
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linear system of three equations in three unknowns defining the function W (r). The discount

rate is the unique solution to
J=P(r)—W(r). (23)

Notice that this solution imposes the zero-profit condition:
(P—W)qg=c (24)

because ¢(#)J = c. The cost of maintaining a vacancy, ¢, is constant in productivity units.
Thus the vacancy-filling rate, ¢(6), and consequently tightness 6 itself, are unaffected by
changes in productivity. This property of the model cuts across the grain of almost all

earlier thinking about the DMP model—I discuss it further in the empirical part of the
paper.

2.5 Graphical discussion

Figure (1| illustrates how the model responds to discount increases for different values of the
tightness-response parameter §. Both graphs show an upward-sloping job creation curve

that relates the employer’s margin, P — W to market tightness 6. It is

P—W:m. (25)

The job-creation curve does not shift when the discount rate rises.

The graphs also show the function P(r) — W (r) derived earlier, labeled wage determina-
tion, which is a function of market tightness 6. A rise in the discount rate shifts this curve
downward—the increase shown is from 10 percent per year to 30 percent per year. Graph
(a) describes the model with Nash bargaining (§ = 1) hit by an increase in the discount
rate. The wage curve shifts downward only slightly, reflecting the strength of the negative
feedback through the tightness effect on the wage. Graph (b) describes an economy where
wage determination is less responsive to tightness (6 = 0.05). The downward shift in the
wage-determination curves is large, so the effect of a discount increase is large.

In the Nash case, with § = 1, it takes huge movements in the discount rate to explain
the observed volatility of tightness. A calculation of the implied discount rate needed to
rationalize the observed movements in labor-market tightness, with strong feedback from
tightness, will have huge volatility. The finding of high volatility with § = 1 is a restatement
of Shimer’s point. On the other hand, § = 0.05 kills most of the tightness feedback and
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Figure 1: Effects of Increase in the Discount Rate for Nash and Tightness-Isolated Wage
Determination

makes tightness highly sensitive to the discount rate. With that value of 4, the implied
volatility of the discount rate is correspondingly lower.

In the decade since Shimer’s finding altered the course of research in the DMP class
of models, numerous rationalizations of sticky wages have appeared—way too numerous
to list here. Many achieved the needed stickiness by limiting the response of the wage to

labor-market tightness, as in this model with low 9.

2.6 Assumptions

Here I summarize and comment on the assumptions underlying the analysis in this paper:

1. Productivity is a trended random walk. I present evidence that supports this assump-

tion in the next section.

2. The term structure of discounts is flat. Measurement of discounts is sufficiently elusive
that I have no direct evidence on their term structure. The mean reversion rate of
measured discounts is essentially the same as for labor-market tightness. Under stan-
dard financial models, that fact would imply declining forward discount rates when
the current rate is high. However, given the finding of substantial isolation of wage
determination from labor-market conditions, so that the discount in long forward dis-
count in V' is unimportant, the one that matters is in J, and the evidence in the next
section shows that little long-forward discounting occurs because of the low incidence

of long-lasting jobs.

12



3. The following values move in proportion to productivity: the flow value z associated
with unemployment, the flow cost ¢ of maintaining a vacancy, and the employer’s
bargaining-delay cost . The absence of a trend in unemployment is generally sup-
portive of the assumption. Evidence in Chodorow-Reich and Karabarbounis (2014)

supports the assumption for z.

3 Measuring the Implied Volatility of the Discount
Rate

3.1 Measuring the job value

The labor market reveals the job value from the condition that the value equals the cost
of attracting an applicant, which is the per-period vacancy cost times the duration of the
typical vacancy: J = c¢/q. Later in this section I estimate the cost ¢ of maintaining a
vacancy to be $4811 per month. The BLS’s Job Openings and Labor Turnover Survey
(JOLTS) reports the hiring rate and number of vacancies. The vacancy filling rate ¢ is the
ratio of the two. Figure [2] shows the result of the calculation for the total private economy
starting in December 2000, at the outset of JOLTS, through the beginning of 2013. The
average job value over the period was $3,919 per newly hired worker. The value started at
$5,155 in late 2000, dropped sharply in the 2001 recession and even more sharply and deeply
in the recession that began in late 2007 and intensified after the financial crisis in September
2008. The job value reached a maximum of $4,882 in December 2007 and a minimum of
$2,480 in July 2009. Plainly the incentive to create jobs fell substantially over that interval.
Hall and Schulhofer-Wohl (2013) compare the hiring flows from JOLTS to the total flow into
new jobs from unemployment, those out of the labor force, and job-changers. The level of
the flows is higher in the CPS data and the decline in the recession was somewhat larger as
well. But none of the results in this paper would be affected by the use of the CPS hiring
flow in place of the JOLTS flow.

Figure |3| shows similar calculations for the industries reported in JOLTS, based on the
assumption that vacancy costs are the same across industries. Average job values are lowest
in construction, which fits with the short duration of jobs in that sector. The highest values
are in government and health. Large declines in job values occurred in every industry after

the crisis, including health, the only industry that did not suffer declines in employment
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Figure 2: Aggregate Job Value, 2001 through 2014

during the recession. The version of the DMP model developed here explains the common
movements of job values across industries, including those that have employment growth, as
the common response to the increase in the discount rate.

Lack of reliable data on hiring flows prevents the direct calculation of job values prior
to 2001. Data are available for the vacancy/unemployment ratio. I will discuss this source

shortly. From it, the vacancy-filling rate is
q=po~"", (26)

using the years 2001 through 2007 to measure matching efficiency p (efficiency dropped
sharply beginning in 2008). Figure || shows the job-value proxy. It is negatively highly

correlated with unemployment.

3.2 The relation between the job value and the stock market

Kuehn, Petrosky-Nadeau and Zhang (2013) show that, in a model without capital, the
return to holding a firm’s stock is the same as the return to hiring a worker. In levels, the
same proposition is that the value of the firm in the stock market is the value of what it
owns. Under a policy of paying out earnings as dividends, rather than holding securities or

borrowing, the firm without capital owns only one asset, its relationships with its workers.
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The stock market reveals the job value of workers (the amount ¢/q) plus any other costs
the firm incurred with the expectation that they would be earned back from the future
difference between productivity and the wage. Of course, in reality firms also own plant
and equipment. One could imagine trying to recover the job value by subtracting the value
of plant and equipment and other assets from the total stock-market value. Hall (2001)
suggests that the results would not make sense. In some eras, the stock-market value falls
far short of the value of plant and equipment alone, while in others, the value is far above
that benchmark, much further than any reasonable job value could account for. Appendix A
discusses Merz and Yashiv’s (2007) work relating plant, equipment, and employment values

to the stock market.

3.3 Comparison of the job value to the value of the stock market

Figure [5| shows the job value calculated earlier, together with the S&P 500 index of the
broad stock market, deflated by the Consumer Price Index scaled to have the same mean as
the job value. The S&P 500 includes about 80 percent of the value of publicly traded U.S.
corporations but omits the substantial value of privately held corporations. The similarity
of the job value and the stock-market value is remarkable. The figure strongly confirms
the hypothesis that similar forces govern the market values of claims on jobs and claims on
corporations.

Figure [0] shows the relation between the job-value proxy and the detrended S&P stock-
market index (now the S&P 500) over a much longer period. I believe that the S&P is the
only broad index of the stock market available as early as 1929. The figure confirms the
tight relation between the job value and the stock market in the 1990s and later, and also
reveals other episodes of conspicuous co-movement. On the other hand, the figure is clear
that slow-moving influences differ between the two series in some periods. During the time
when the stock market had an unusually low value by almost any measure, from the mid-70s
through 1991, the two series do not move together nearly as much.

Figure [7] shows the co-movement of the job value and the stock market at business-cycle
frequencies. It compares the two-year log-differences of the job-value proxy and the S&P
index. It supports the conclusion that the two variables share a common cyclical determinant.

The similarity of the movements of the two variables indicates that the job value—and

therefore the unemployment rate—shares its determinants with the stock market. This
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Figure 5:
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Figure 6: Job-Value Proxy and the S&P Stock-Market Index
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