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Abstract

A technique that permits the calculation of the flow of agents between and within labor market states is pre-
sented. A statistical agency having collected data on those flows easiest to collect and together with data on
employment, unemployment and being out of the labor force, will be able to calculate the rest of the flows.
The contribution of this paper is in suggesting an easy process which overcomes the difficulties statistical

agencies usually have in collecting flow data.
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1. Introduction

Much of the interest in gross employment flow is due to
the work of [1] and, even more so, [2,3] and [4], who
exploited a large dataset based on U.S. manufacturing
plants. [5] presented a comprehensive view of the results
on U.S. data. Also notable are studies presenting results
for Germany by [6,7].

Starting with the work of [8], economists began to
make extensive use of micro-data to study employment
behavior at the firm level in order to explain the dynam-
ics of aggregate employment. Job flow measure the gross
creation and destruction of jobs, reflecting the expansion
and contraction of establishments. Within a certain time
period, a firm may employ new workers while separating
from other workers. This could arise from workers quit-
ting and being replaced, and/or simultaneous hiring and
firing by employers to improve the quality of their work-
force or to reconfigure their skill mix.

Statistical agencies in many countries mainly publish
data of labor market stocks, although in several countries
flow data are calculated by using a firm’s panel data-sets.
Although different authors have calculated American
labor market flows on the basis of raw CPS data, the
flows turn out not to be the same, and large disparities
across studies which use the same data source were
found (See [9]).

[10,11] found that the amplitude of fluctuations in the
flow out of employment is larger than that of the flow
into employment, implying that changes in employment
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are dominated by movements in job destruction rather
than in job creation. [12] reported that the net drop in
employment during recessions is clearly dominated by
job separations. [13] too, stresses the importance of
separations for cyclical dynamics. [14] found that the
flow due to voluntary quits declines fairly sharply during
recessions, consistent with the notion that quits are
largely motivated by the prospects of finding another job.
“Involuntary” separations—both layoffs and termina-
tions—rise sharply during recessions and gradually taper
off during the expansions that follow.

Recently, [15] and [16] claimed that separation rates
are not as volatile as job-finding rates and that they can
be taken, roughly, as constant (in detrended terms).

Both concluded that the results contradict the con-
ventional wisdom of the last 15 years. If one wants to
understand fluctuations in unemployment, one must un-
derstand fluctuations in the transition rate from unem-
ployment to employment, not fluctuations in the separa-
tion rate. [15] reported that the job-finding probability is
strongly procyclical while the separation probability is
nearly acyclical, particularly during the last two decades.

[17] construct a decomposition of unemployment
variability which contradicts [15] conclusions. They find
that separation rates are highly countercyclical under al-
ternative cyclical measures and filtering methods and
that fluctuations in separation rates contribute substan-
tially to overall unemployment variability. [18] show that
even with [15] methods and data there is an important
role for countercyclical inflows into unemployment.
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The controversy over the strength of labor market
flows during the business cycle is surprising since flow
data are easy to analyze. However, since the flows are
calculated by using various data sets, different distin-
guished researchers do not agree which flows are domi-
nant during recession and prosperity.

The main aim in this paper is to present a technique
that will reduce the number of flows that should be col-
lected by a statistical agency. The statistical agency
should focus on collecting data about flows that are
highly accurate and calculate the rest of the flows ana-
Iytically.

This paper is organized in the following manner: The
model structure and an example are laid down in Section
2, and Section 3 presents the summary.

2. The Model
2.1. Translating Stocks into Flows

Let us define three possible states for agents in the labor
market: employed, unemployed and out of labor force
agents. Within a certain time period, agents might move
from one state to another or stay in the same state, as
depicted in Figure 1.

In time 0 and in time 1 the statistical agencies publish
data of:

E, - the number of employed workers in time 0.

U, - the number of unemployed agents in time 0.

Oy - the number of out of labor force agents in time 0.

E; - the number of employed workers in time 1.

U; - the number of unemployed agents in time 1.

O, - the number of out of labor force agents in time 1.

The agents in each state may stay in their position or
flow into another possible state.

The possible flows for agents employed in time O are:
Fe.e staying employed, Fey : moving out of a job into
unemployment or Fgo: moving out of a job into out of
labor force. We get:

Employed

Unemployed Out of Labor Force

Figure 1. Labor market stocks and flows.
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Ey=Fee+Fey +Feo 1)

The possible flows for agents who are unemployed in
time 0 are: Fyg: a flow from unemployment into a new
job, Fy.o: a flow from unemployment into out of the la-
bor force or Fy.y: staying unemployed in time 1, and we
get:

U =RantRotRu 2

The possible flows for agents who are out of the labor
force in time 0 are: Fog: a flow from out of the labor
force into a new job, Fo.y: a flow from out of the labor
force into unemployment or Fq.o: staying out of the labor
force in time 1, and we get:

Oy =Foen + Fou + Foo 3)

The agents in each position at time 1, arrived from a
certain position in time zero, or are agents newly of
working age.

Let us define:

AL —The change in the number of agents of the work-
ing age.

6, * AL —The number of agents who become of work-
ing age and enter directly into a state of being employed,
(04, <1).

6, * AL —The number of agents who become of work-
ing age and enter directly into a state of being unem-
ployed, (0< 5, <1).

(1-6,—6,)* AL —The number of agents who become
of working age and enter directly into a state of being out
of the labor force.

Summing up the flows that arrive, in time 1, into a
state of employment, into a state of unemployment and
into a state of out of the labor force we get:

E=FetRetFeta ™AL 4
U =Fy+tFy+R.y+6,*AL (5)
01: FO-O+FE-O+FU-O+(1_51—52)*AL (6)

Table 1 describes the possible flows:

The size of &,, the proportion of new agents of work-
ing age who go directly into employment within a certain
year may be considered as equal to E;/E; +U,+0, ,

Table 1. Labor market flows.

Time 1
E; U, 0O
Time 0 Eo Fee Feu Feo
Uo Fue Fuu Fuo
O Foe Fou Fo-o
AL 8, *AL 8,* AL (1-8,-05,)*AL
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while the size of &,, the proportion of new agents of
working age who go directly into unemployment within
a certain year may be considered as equal to

Uy/Ep +U, +0, .

2.2. ldentification of the Flows

It is impossible to identify the 9 flows—Fg.g, Feu, Feo,
Fu-e Fuu, Fuo, FoE Fo.u, Foo by directly solving Eqg-
uations (1) to (6), since we have only 6 equations.

We must empirically measure some flows in order to

O O OO OO B O O -
O O O O O Fr OO O
OO O OO r OO O O -
O O O O OO B+ O Fr O
O O O O OO r +»r O O
O O O r OFr OO =, O
O OB, Ok O O O B+, O
O Bk OO0 O Fr O Fr O O
O O Ok O O+ O O

Or, AX=Y.

Notice that the last 4 rows of Equation (7) are auxil-
iary rows that assist in squaring X.

Given the vector Y and given &, we get that:
X =AM,

Table 2 presents U.S.A employment, unemployment
and out of labor force data, collected by the Bureau of
Labor Statistics.

Labor Force Statistics from the Current Population
Survey

Let assume, only for simulation purposes, that statisti-
cal agency collected data of the flows Fy.y, Fu.o, Fo.u,
Fo.oas is presented in Table 3.

I will apply the suggested technique on the data pre-
sented in Table 2 and Table 3 for calculating the matrix
A in (7) and then will calculate X = A'Y , where X is
the vector of calculated flow.

Assuming that &, =0.61,8, =0.047,(1- &, - 5,) = 0.343°
the matrix A is:

!By using this ratio, we assume that the probability an out of labor force
agent joining employment is equal to the ratio between the size of total
employment relative to the size of the working-age population while
the probability s/he would join unemployment is equal to the ratio
between the size of total unemployment relative to the size of the
working-age population.

%We can choose to measure the flows that are easiest to measure by the
statistical agencies.

3' assumed o, = Ezoos/Ezoos +U, +O
51 = Ezoos/Eznus +Uzoua + Ozuoa =0.61

=0.61 while

2008 2008
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identify the rest.

Given that n is the number of possible stocks states we
must empirically measure n”—(2n-1) flows in order
to identify all other flows.

In our case with n = 3 possible states in each period,
we must measure empirically
n’—(2n-1)=3-(2*3-1)=4 flows.

Assuming that in each period we measure Fy.y, Fu.o,
Fo.u, Fo.o” we can identify rest of the flows.

Using a matrix notation we can write Equations (1) -
(6) as follows:

0 Fee E,

0 Fey U,

0 Feo O,

6 Foe E

[ Foe _ U, @
51 - 52 l:uu O1

1 Fo AL+ Ry,

1 Fou AL+Fy,

1 Foo AL+ Fy,

1 AL AL +Fy,
111000000 0
000101100 0
000O01O0O0T11 0
1001100O0O0 0.

Az 01000101 0 0.047
0 01O0O0O0T11O01 0343
0 000O01O0O00O 1
000O0OOOT1IO00QO0 1
0 000O0OOT1IO 1
000O0OOOOT 0?1 1

Table 2. Employment, Unemployment and out of labor
force in U.S.A.

Year o U E
12.1999 68 730.11 5653.00 134 523.00
12.2000 70 554.99 5634.00 137 614.00
12.2001 72 044.33 8258.00 136 047.00
12.2002 73736.41 8 640.00 136 426.00
12.2003 75 924.50 8317.00 138 411.00
12.2004 76 613.23 7934.00 140 125.00
12.2005 77 273.76 7219.00 142 783.00
12.2006 77 258.24 6 688.00 145 989.00
12.2007 79 248.33 7541.00 146 294.00
12.2008 80 631.63 11 108.00 143 338.00
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Table 3. Assumed labor market flows.

FUU FUO FOU FOO
2000 1690.20 563.40 2822.20 63 499.49
2001 2477.40 825.80 2881.77 64 839.89
2002 2592.00 864.00 2949.46 66 362.77
2003 2495.10 831.70 3036.98 68 332.05
2004 2380.20 793.40 3064.53 68 951.91
2005 2165.70 721.90 3090.95 69 546.38
2006 2006.40 668.80 3090.33 69 532.42
2007 2262.30 754.10 3169.93 71 323.50
2008 3332.40 1110.80 3225.27 72 568.46
While its inverse is:
461 3.61 361 -361 461 -461 1 1 1 1
-1.953 -1953 -1.953 1.953 2953 1953 -1 0 -1 O
-1.657 -1.657 -1.657 1.657 1657 2657 0 -1 0 -1
-2 -1 -2 2 2 2 -1 -10 0
) -2 -2 -1 2 2 2 0 0 -1 1
Al=
1 -1 -1 -1 1 0 0 O
-1 -1 -1 0 1 0 O
-1 -1 -1 0 0 1 O
-1 -1 -1 0 0 0 1
-1 -1 -1 1 1 1 0 0 0 O
The vector Y for the period 12.1999 - 12.2000 is:
E, 134 523.00
U, 5653.00
0, 68 730.11
E, 137 614.00
v U, | 5634.00
| 0o | | 70554.99
AL+ Ry, 8840.67
AL+ Fy 5460.27
AL+ Fy, 7719.07
AL +Fy, 68 396.36

where

AL=E, +0,+U, —E,—0,-U, = 4896.87 .

We get that the flows in year 2000 are:
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Table 4. Calculated flows for the years 2001-2008.

DL FOO FOU FUO FOE FUE FEO FEU FEE
2000 4896.87 6349949 282220  563.40  1690.20 240842  3399.40 481247 89145  128819.08
2001 2546.34  64839.89 288177 82580 247740 283332  2330.80 550524 277915 12932961
2002 245309 6636277  2949.46 86400 259200 273210  4802.00 566823 298325 12739552
2003 3850.09  68332.05 3036.98 83170 249510  2367.38 531320  5440.17  2603.97  128381.87
2004 2019.73 6895191 306453 79340 238020  3908.07 514340 617516 239434 12984150
2005 260353  69546.38  3090.95 72190 216570 397590  5046.40  6112.47  1839.98 13217255
2006 2659.48 6953242  3090.33  668.80  2006.40 465101  4543.80  6144.82 146627  135171.90
2007 3148.09 7132350  3169.93 75410 226230 276481  3671.60  6090.94  1960.81  137937.26
2008 1994.29 7256846 322527  1110.80 333240 345461  3097.80  6268.32  4456.60  135569.08

4.61 3.61 361 -361 461 -461 1 1 1 1) (134,523.00
-1.953 -1953 -1953 1953 2953 1953 -1 0 -1 O 5,653.00
-1.657 -1.657 -1.657 1.657 1.657 2657 0 -1 O -1| | 68,730.11
-2 -1 -2 2 2 2 -1 -1 0 0] |137,614.00
» -2 -2 -1 2 2 2 0 0 -1 -1 5,634.00
X=A"Y =
-1 -1 -1 1 0 0 O 70,554.99
-1 -1 -1 0 1 0 O 8,840.67
-1 -1 -1 0 0 1 O 5,460.27
-1 -1 -1 0 0 0 1 7,719.07
-1 -1 -1 1 1 1 0 0 0 O 68,396.36
Fee 128 819.08 pean studies. The main advantage of looking at gross ra-
F., 891.45 ther than net empl_oyment (_:hanges _is that gross_flows un-
E 4812 47 cover patterns of job creation and job destruction and so
EO : reveal important information about the underlying forces
Foe 3399.40 that lead to changes in employment in the aggregate.
Foe 2408.42 Most statistical agencies publish data mainly on stocks
and Y = R, = 169020 of employed, unemployed and out of the labor force
E 563.40 agents, at the beginning and end of each time period.
uo ' Data on flow between labor market states are rare be-
Fou 2822.20 cause of the difficulties in collecting them.
Foo 63 499.49 This paper presents a technique that permits the calcu-
AL 4896.87 lation of flow between labor market states. Given stocks

In the same manner | calculated the flows for the years
2001-2008, as presented in Table 4.

3. Summary

The analysis of gross flows in the labor market has at-
tracted much attention by labor economists and macroe-
conomists in recent years. U.S. studies revealed a large
degree of job reallocation in all sectors, all regions and
all periods—a result which was confirmed by later Euro-
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at time 0 and at time 1, and given measurement of part of
the flows which are easiest to collect, the rest of labor
market flows can be calculated.
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