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Abstract

In this note, I decompose LFPR movements into the contributions of the inflows into

participation –the Ins– and the outflows out of participation –the Outs–. Contrary to

conventional wisdom, movements in the outflow rate account for most of the variation of

the labor force participation rate: the LFPR increases in tight labor markets because

fewer workers leave the labor force, not because more nonparticipants enter. The

cyclicality of the outflow rate is in turn mechanically driven by a composition effect:

in tight labor markets, job seekers find jobs faster and as a result become less likely to

leave the labor force.
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1 Introduction

While the labor force participation rate (LFPR) has traditionally been thought as an acyclical

variable, recent experience challenges this conventional wisdom. As shown in figure 1, the

LFPR of prime-age workers declined sharply during the great recession before rebounding in

the past few years. Similarly, during the tight labor market of the late 90s, one can discern

a marked uptick in participation.

Understanding the cyclicality of LFPR is not solely of academic interest but also of great

policy relevance. For instance, Minneapolis Fed President Kashkari recently argued that the

labor pool has not reached its full potential despite a very low unemployment rate, because

Americans continued to enter the labor force in large numbers, as evidenced by the rising

LFPR or prime-age workers.1

While the pro-cyclicality of LFPR would seem to suggest that more workers join the labor

force in expansions, this intuitive reasoning can be deceiving and subject to a “stock-flow

fallacy” (e.g., Elsby, Hobijn and ahin, 2015). The reason is that the participation rate is

a stock determined by large flows of workers in and out of participation.2 As a result, the

LFPR can increase, because of larger inflows into participation and/or smaller outflows out

of participation, and the cyclicality of LFPR is, in itself, not enough to draw conclusions

about the cyclicality of the participation margin.

This note presents a stock-flow accounting framework to decompose LFPR movements

into the contributions of the inflows into participation –the Ins– and the outflows out of

participation –the Outs–, paralleling the literature on the Ins and Outs of unemployment

(Shimer, 2012).

Contrary to popular belief, the Ins account for little of the variations in LFPR, and LFPR

rises in tight labor markets because fewer workers leave the labor force, not because more

workers enter the labor force. In fact, the Outs are so dominant that they account for more

1Wall Street Journal, Oct. 26 2018
2A large literature going back to Kaitz (1970), Perry (1972), Blanchard and Diamond (1990) and more

recently Shimer (2012) has shown that the labor market is characterized by large worker flows taking place
between employment, unemployment and nonparticipation.
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than 80 percent of the variance of prime-age LFPR since 1990.

To better understand the reason for the cyclicality of the outflow rate from participation,

I then consider a three state model of the labor market where I split the participation state

into two groups: employed and unemployed. Because employed workers are much less likely

to leave the labor force than unemployed workers, the outflow rate out of participation can

move from a simple composition effect: as the labor market tightens, unemployed workers

find a job faster and become mechanically less likely to leave the labor force. This mechanical

composition effect in turn accounts for all the counter-cyclicality of the outflow rate, and

thus for all the recent procyclicality of LFPR.

2 LFPR across age groups

The LFPR is a poor indicator of cyclical movements in the participation margin, because

strong demographic trends can mask cyclical movements. In particular, the aging of the

population has lowered aggregate LFPR by about 3 ppt since 2006 (Figure 1), because older

workers (above 65) have a much lower LFPR than other groups (bottom-right panel).3 To

avoid this problem, this note will focus on the LFPR of prime-age (25-55) workers, shown in

the top-right panel. We can see that the LFPR of prime age workers displays some cyclicality,

particularly in the last 25 years, and with a marked increase in participation since 2015.

3 The Ins and Outs of LFPR

The US labor market is characterized by large flows with millions of workers switching every

month between participation and nonparticipation. Since LFPR movements are determined

by the net effect of these flows, the LFPR could rise for two reasons: (i) larger inflows into

participation as more workers join the labor force, or (ii) smaller outflows from the labor

force.

3The effect of population aging can be calculated from a simple shift-share analysis (Barnichon and
Mesters, 2018).
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I consider a simple stock-flow model of the labor market with two labor market states.

People can be either be (i) labor force participants (denoted by L), or (ii) nonparticipants

(denoted by N), and flows of workers are continuously taking place between L and N , as

illustrated below.

L

N

Lt − Lt−1 = Ntλ
NL
t︸ ︷︷ ︸

Ins

− LtλLNt︸ ︷︷ ︸
Outs

λLN λNL

Consider a continuous time environment in which data are available only at discrete

dates. For t ∈ 1, 2...T , I refer to the interval [t, t + 1] as “period t”. I assume that during

period t, the instantaneous rates at which workers transition between labor market states

are constant and given by {λABt }, where λABt is the hazard rate of an individual going from

state A ∈ {L,N} to state B ∈ {L,N}.

Normalizing by population size,4 Lt+τ , the participation rate at time t + τ evolves ac-

cording to the law of motion


dLt+τ
dτ

= λLNt Lt+τ − λNLt Nt+τ

Lt +Nt = 1
. (1)

With large transition rates between N and L, the LFPR can be well approximated by

its steady-state value L∗t (defined from
dL∗

t+τ

dτ
= 0), which gives a simple expression for the

LFPR as a function of the two underlying transition rates:

L∗t =
λNLt

λNLt + λLNt
. (2)

Expression is similar to the familiar expression of the steady-state unemployment rate

4Population growth can be ignored here, because the population growth rate is negligible compared to
the magnitude of the transition rates between N and L.
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implied by a two-state stock-flow model (Shimer, 2012).

From (2), I can decompose movements in the LFPR into the contributions of the Inflows

into participation (the Ins) and the Outflows from participation (the Outs). Specifically, a

first-order Taylor expansion of (2) around the mean of the transition rates gives

dLt ' (1− L∗)d lnλNLt︸ ︷︷ ︸
Ins: dLInst

− (1− L∗)d lnλLNt︸ ︷︷ ︸
Outs: dLOutst

(3)

with dLt = Lt − L∗ and L∗ the mean LFPR over the sample period.

Based on (3), Figure 2 decomposes LFPR into the separate contributions of the Outs

(green line) and the Ins (blue line). These two components sum to dLt. The recent uptick

in LFPR is not due to more workers entering the labor force, in contradiction with the idea

that the tight labor market pulled in many workers from the sidelines of the labor market

into the labor force (e.g., Breitwieser Audrey and Shambaugh, 2018). Instead, it is due to

fewer workers leaving the labor force, i.e., to smaller outflows as participants are now less

likely to leave the labor force (Figure 4, upper panel). Interestingly, the same phenomenon

took place during the strong expansionary phase of the late 90s: the very high LFPR back

then was due to fewer workers leaving the labor force, not to more workers entering the labor

force, in contrast to common accounts of that period.

More generally, Figure 2 shows that the cyclicality of LFPR over the past 25 years is

mostly due to the Outs. To make this last point more precise, we can explicitly decompose

the variance of LFPR by noting (see Fujita and Ramey, 2009) that (3) implies

V ar (dLt) ' Cov(dLt, dL
Ins
t ) + Cov(dLt, dL

Outs
t )

or

1 ' βIns + βOuts

so that βIns and βOuts capture the contribution of the Ins and Outs to the variance of

LFPR.
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Table 1 reports the variance decomposition for the full sample period (1976-2018), as well

as for the more recent period during which LFPR displayed some cyclicality (1990-2018).

The contribution of the Outs stands at above 80 percent over the more recent period. The

contribution is smaller over the full period, but only because the Ins played a role for the

secular increase in prime-age LFPR in the 80s. But except for that secular contribution, the

movements in LFPR are mostly due to the Outs, not the Ins.

4 Understanding the Outs of LFPR

To better understand the reason for the recent decline in the outflow rate from participation,

I now consider a three state model of the labor market where I split the participation state

L into two groups: Employed (E) and Unemployed (U), as illustrated below.

E U

N

λ
EU

λ
EN

λ
UE

λ
UN

λ
NUλ

NE

Going back to our two-state model, the flow rates in and out of participation can be

written as  Inflow rate: λNLt = λNUt + λNEt

Outflow rate: λLNt = utλ
UN
t + (1− ut)λENt

(4)

Expression (4) makes clear that the outflow rate from participation (λLN) can move for

two different reasons:

1. Changes in the transition rates λUNt and λENt .
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2. Changes in the composition of the labor force, coming from movements in the unem-

ployment rate ut: Since unemployed workers have a higher propensity than employed

workers to leave the labor force (λUNt � λENt ), a decline in the unemployment rate

mechanically lowers the outflow rate from participation (and thus increases LFPR).

This discussion is too simplistic, because it ignores the fact that the unemployment

rate (ut) is also a function of the six underlying workers flows. However, the intuition

is correct, because a similar composition effect takes place through the UE and EU flows:

Since employed and unemployed workers are already in the labor force, the UE and EU flows

only serve to change the composition of the labor force, which in turn affects the average

outflow rate from participation.

Using a three state stock-flow accounting framework and proceeding in a similar fashion

to (3), I can decompose dLOutst , the Outs contribution to LFPR, as follows:

dLOutst ' dLUEt + dLEUt︸ ︷︷ ︸
Composition effect from U↔E

+ dLOthert (5)

where dLOutst is defined as in (3), dLUEt and dLEUt are the contributions of λUE and λEU

to dLOutst (operating through a composition effect), and dLOthert denotes the contributions

of the other four transition rates to dLOutst .

Figure 3 plots the results of this decomposition. We can see that all of the recent uptick

in LFPR is due to a change in the composition of the labor force driven by changes in the

UE and EU flows:

1. As the job finding rate increases (higher λUE), job seekers are less likely to leave the

labor force, because they find a job faster.

2. As the job separation rate decreases (lower λEU), workers are less likely to leave the

labor force, because they are less likely to lose their job.

Interestingly, a similar pattern can be seen in the strong expansionary phase of the late

90s: the high LFPR was due to the large UE rate and the small EU rate (figure 5), which
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made the average participant less likely to exit.

Looking ahead, I see little scope for much further gains in LFPR as the U-E and E-U

transition rates are now back to their 2006 levels (figure 5).

5 Conclusion

This note presents a two-state stock-flow decomposition of the labor force participation rate.

I find that the procyclical movements in prime-age LFPR over the past 25 years are due to

the counter-cyclicality of the outflow rate. In tight labor markets, participants are less likely

to leave the labor force because they spend less time unemployed.
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Additional figures

For information, I plot the transition rates of prime-age workers between L and N (figure 4)

and between E, U and N (figure 5).
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Table 1: Contribution of the Ins and Outs of participation to LFPR variance

βIns βOuts

1976-2018 0.45 0.55
1990-2018 0.16 0.84
Source: CPS micro data 1976–2018.
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Figure 1: LFPR across age groups
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Figure 2: The Ins and Outs of prime-age LFPR
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Figure 3: Decomposing the Outs of prime-age LFPR
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Figure 4: Prime age worker transition rates between L and N
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Figure 5: Prime age worker transition rates between E, U and N
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