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This doument serves two purposes. First, in setion 1, it desribes the omputational

algorithms employed to solve various ases of the Grossman, Helpman and Kirher (hene-

forth, GHK) model numerially. Seond, in setion 2, it disusses omparative stati results

obtained by numerial simulation, for the ase of the model with heterogeneous managers

and workers, and stritly log supermodular produtivity funtions that exhibit a onstant

elastiity of substitution between manager and worker ability.

1 Solution Approah & Numerial Algorithms

In this setion, we summarize the equations de�ning an equilibrium for various ases of

the GHK model, and then disuss how to solve these equations numerially. We begin in

subsetion 1.1 by examining the ase in whih managers are homogeneous and workers are

heterogeneous, so that the sorting of workers aross setors is a meaningful equilibrium out-

ome, but the mathing of workers to managers is not determined by the model. Subsetion

1.2 then onsiders the ase in whih both managers and workers are heterogeneous, whih

introdues the added omplexity of solving for the mathing between workers and managers

in equilibrium.

1.1 Homogeneous Managers

1.1.1 Two Regions of Sorting

Suppose that managers are homogeneous and that produtivity in setor i as a funtion

of worker type is denoted by ψ̃i(qL). As shown in setion 3 of GHK, the �rst-order ondition
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for the �rm's optimal hoie of worker type implies that the wage funtion must take the

following form:

w(qL) = wiψ̃i(qL)
1

γi , ∀qL ∈ QLi, (1.1)

where wi is a onstant wage anhor and QLi is the set of worker types employed in setor

i. Now, we seek an equilibrium in whih QL1
= [q∗L, qLmax] and QL2

= [qLmin, q
∗
L] for some

uto� value q∗L ∈ SL, so that there are two regions of sorting. We know from Proposition 1

in GHK that a su�ient ondition for the equilibrium to take this form is:

εψ̃1
(qL)

γ1
>
εψ̃2

(qL)

γ2
, ∀qL ∈ SL, (1.2)

where εψ̃i is the elastiity of the funtion ψ̃i. We therefore assume in this setion that

ondition (1.2) is satis�ed by the hoie of parameter values.

An equilibrium of this sort is haraterized by the following onditions. First, using (1.1),

the zero-pro�t ondition for �rms requires:

γ̄1p
1

1−γ1

1 w
−

γ1
1−γ1

1 = γ̄2p
1

1−γ2

2 w
−

γ2
1−γ2

2 (1.3)

where γ̄i ≡ γ
γi

1−γi

i (1− γi). Seond, the wage funtion must be ontinuous at q∗L . Again using

(1.1), we an express this ondition as:

w1ψ̃1(q
∗
L)

1

γ1 = w2ψ̃2(q
∗
L)

1

γ2
(1.4)

Third, using (1.1) and the �rst-order ondition for the �rm's optimal hoie of the number

of workers, we an write the labor market learing ondition as:

LS ≡
H̄

L̄
− (

w1

γ1p1
)

1

1−γ1

ˆ qLmax

q∗
L

ψ̃1(qL)
1

γ1 φL(qL)dqL − (
w2

γ2p2
)

1

1−γ2

ˆ q∗L

qLmin

ψ̃2(qL)
1

γ2 φL(qL)dqL = 0, (1.5)

where LS denotes the (saled) exess supply of e�etive labor.

1

Equations (1.3)-(1.5) jointly

determine the three variables w1, w2, and q
∗
L.

An outline of the solution algorithm is as follows:

1. Guess a value for the wage anhor w1.

2. Solve equation (1.3) for the implied value of w2, given w1.

3. Solve equation (1.4) for the implied value of q∗L, given w1 and w2.

1

As in GHK, the e�etive labor hired per manager by a �rm that employs workers with ability qL in

setor i is de�ned as ψ̃i (qL)
1

γi l (qL), where l (qL) is the atual quantity of labor demanded.
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4. Substitute the values for w1, w2, and q∗L into equation (1.5) and hek if the labor

market learing ondition is satis�ed within some tolerane ε > 0.

(a) If LS > ε, inrease w1 and repeat from step 1.

(b) If LS < −ε, redue w1 and repeat from step 1.

Note that the diretion of adjustment for the guess w1 in step 4 is based on the observation

that if exess e�etive labor supply is positive (negative), it implies that wages are too low

(high) for the labor market to lear, and therefore need to be adjusted upwards (downwards).

More preisely, we an show that the left-hand side of (1.5) is stritly dereasing in w1, one

w2 and q∗L are also treated as funtions of w1 de�ned by equations (1.3) and (1.4). To see

this, �rst take logs of (1.3), di�erentiate with respet to w1, and rearrange terms to obtain:

dw2

dw1
=

(

1− γ2
1− γ1

)(

γ1
γ2

)(

w2

w1

)

(1.6)

Next, take logs of (1.4), di�erentiate with respet to w1, substitute equation (1.6), and

rearrange terms to obtain:

dq∗L
dw1

=
q∗L
w1

[(

1− γ2
1− γ1

)(

γ1
γ2

)

− 1

] [

εψ̃1
(qL)

γ1
−
εψ̃2

(qL)

γ2

]−1

(1.7)

Finally, di�erentiate equation (1.5) with respet to w1 and substitute equations (1.3), (1.4),

(1.6) and (1.7) to obtain:

−
dLS

dw1

=







w

γ1
1−γ1
1

(1− γ1) (γ1p1)
1

1−γ1







ˆ qLmax

q∗
L

ψ̃1(qL)
1

γ1 φL(qL)dqL (1.8)

+







w

γ2
1−γ2
2

(1− γ2) (γ2p2)
1

1−γ2







(

1− γ2

1− γ1

)(

γ1

γ2

)(

w2

w1

)
ˆ q∗L

qLmin

ψ̃2(qL)
1

γ2 φL(qL)dqL

+

(

w1

p1γ1

) 1

1−γ1
ψ̃1 (q

∗

L)
1

γ1 φL (q∗L)

(

q∗L
w1

)[(

1− γ2

1− γ1

)(

γ1

γ2

)

− 1

]2
[

ε
ψ̃1

(qL)

γ1
−
ε
ψ̃2

(qL)

γ2

]

−1

The �rst two terms on the right-hand side of (1.8) are stritly positive, and under ondition

(1.2), so too is the third term. Therefore,

dLS
dw1

< 0.

The Matlab �lemasterSolver_homMan_2reg.m implements the algorithm desribed

above for the ase in whih ψ̃i(qL) = qαiL . Note that, with this spei�ation, the elastiity

εψ̃i is a onstant and the assumption that ondition (1.2) holds an be made without loss

of generality, sine this amounts only to a spei� labeling of the setors. The searh rou-

tine on the guess w1 then proeeds as follows. First, hoose some lower and upper bounds

[wmin1 , wmax1 ] for the wage anhor w1. Then, set the initial guess to be w1 =
wmin

1
+wmax

1

2
. To
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raise the guess in step 4 of the algorithm, set wmin1 equal to the urrent value of the guess

for w1; to redue the guess, set wmax1 equal to the urrent value of the guess for w1. This

routine thereby halves the searh region for w1 with every iteration, and is guaranteed to

onverge as long as the equilibrium value of w1 is less than w
max
1 .

An example of parameter values that generate suh an equilibrium is listed in Table 1.

The uto� worker ability is

q∗L = 0.9502

and the resulting wage funtion is shown in Figure 1. In this �gure, shadow wages depit

plots of wiψ̃i(qL)
1

γi
for qL ∈ QLj , j 6= i. Note that the shadow wages are always lower than

atual equilibrium wages, indiating that �rms optimally hire the workers that sort to their

setor. The values of the wage anhors are

w1 = 0.6180,

w2 = 0.5556,

and the implied salary for managers is

r = 0.4490.

The measure of managers assigned to eah setor is:

H1 = 0.6771,

H2 = 0.3229.

[Table 1 about here.℄

[Figure 1 about here.℄

1.1.2 More than Two Regions of Sorting

Now, suppose that ondition (1.2) does not hold, so that the equilibrium of the model is

not neessarily haraterized by two regions of sorting as in setion 1.1.1. In this ase, the

equilibrium sorting pattern of the model ould potentially take a multitude of forms. Without

prior knowledge about the qualitative harateristis of the sorting pattern, however, it is

di�ult to solve the model numerially for a given set of parameter values. Therefore, a more

pratial approah is to �rst �x the sorting pattern of interest and then try to determine

whether a given set of parameter values produes an equilibrium of that form. In this
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setion, we illustrate this solution approah for a three-region sorting equilibrium in whih

QL1
= [qLmin, q

∗
L] ∪ [q∗∗L , qLmax] and QL2

= (q∗L, q
∗∗
L ) for some pair of uto� values q∗L and q∗∗L .

An equilibrium of this sort is haraterized by similar onditions to those in Setion 1.1.1,

exept for the following modi�ations. First, the wage funtion must be ontinuous at not

only q∗L, but also at q∗∗L . Therefore, in addition to (1.4), we also require

w1ψ̃1(q
∗∗
L )

1

γ1 = w2ψ̃2(q
∗∗
L )

1

γ2 . (1.9)

Seond, the labor market learing ondition is now written as

LS ≡
H̄

L̄
− (

w1

γ1p1
)

1

1−γ1 [

ˆ q∗L

qLmin

ψ̃1(qL)
1

γ1 φL(qL)dqL +

ˆ qLmax

q∗∗
L

ψ̃1(qL)
1

γ1 φL(qL)dqL] (1.10)

− (
w2

γ2p2
)

1

1−γ2 [

ˆ q∗∗L

q∗L

ψ̃2(qL)
1

γ2 φL(qL)dqL.

Finally, we must hek that �rms (or equivalently, workers) annot earn positive pro�ts by

swithing the setor in whih they operate, given the onjetured equilibrium sorting regions

and wage funtion. To do so, we simply ompute what pro�ts eah �rm would earn if it

hired workers in the other setor, and hek that these pro�ts are non-positive.

2

Equations (1.3), (1.4), (1.9), and (1.10) jointly determine the four variables w1, w2, q
∗
L,

and q∗∗L , and if the solution of this system also does not allow for pro�table deviations by

�rms, they onstitute an equilibrium in whih the sorting pattern is as initially postulated.

The outline of the solution algorithm in this ase is as follows:

1. Guess a value for the wage anhor w1.

2. Solve equation (1.3) for the implied value of w2, given w1.

3. Solve equations (1.4) and (1.9) for the implied values of q∗L and q∗∗L , given w1 and w2.

4. Substitute the values for w1, w2, q
∗
L, and q

∗∗
L into equation (1.10) and hek if the labor

market learing ondition is satis�ed within some tolerane ε > 0.

(a) If LS > ε, raise w1 and repeat from step 1.

(b) If LS < −ε, redue w1 and repeat from step 1.

2

Note that equation (1.2) automatially rules out suh pro�table deviations for the ase with two regions

of sorting. A su�ient (but not neessary) ondition for the ase with three regions of sorting is

ε
ψ̃1
(q′L)
γ1

≤

ε
ψ̃2

(qL)

γ2

≤
ε
ψ̃1
(q′′L)
γ1

, ∀q′L ≤ q∗L, q
∗

L ≤ qL ≤ q∗∗L , q∗∗L ≤ q′′L.
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5. One |LS| < ε, hek that no pro�table deviations by �rms are possible.

Note that the diretion of adjustment for w1 in step 4 is based on the same reasoning as in

setion 1.1.1. Furthermore, it is possible that the solution obtained from steps 1 to 4 still

allows for pro�table deviations by �rms. In this ase, the postulated sorting pattern is not

onsistent with the true equilibrium of the model for the given set of parameter values.

The Matlab �lemasterSolver_homMan_3reg.m implements the algorithm desribed

above for the ase in whih ψ̃i(qL) = (αiq
ρi
L + 1)

1

ρi
, using the same searh routine on the ini-

tial wage guess w1 as desribed in setion 1.1.1. Note that with this spei�ation of the

produtivity funtion, the elastiity εψ̃i is no longer a onstant, and therefore it is possible

for equation (1.2) not to hold.

An example of parameter values that generate an equilibrium of the type onsidered here

is listed in Table 2. The uto� values of worker ability are

(q∗L, q
∗∗
L ) = (0.9080, 1.8000)

and the resulting wage funtion is shown in Figure 2. The wage anhors are

w1 = 0.6432,

w2 = 0.5210,

and the implied salary for managers is

r = 0.3887.

The measure of managers assigned to eah setor is:

H1 = 0.8111,

H2 = 0.1889.

[Table 2 about here.℄

[Figure 2 about here.℄
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1.2 Heterogeneous Managers with Stritly Log Supermodular Pro-

dutivity Funtions

1.2.1 Two Regions of Sorting

Suppose now that both workers and managers are heterogeneous and that produtivity

in setor i as a funtion of manager and worker types is denoted by ψi(qH , qL). As in setion

4 of GHK, we assume here that ψi is stritly inreasing, ontinuously di�erentiable, and

stritly log supermodular for i = 1, 2, so that the solutions for the mathing, wage, and

salary funtions must satisfy the following onditions:

r [µ (qL)] = γ̄ip
1

1−γi

i ψi [µ (qL) , qL]
1

1−γi w (qL)
−

γi
1−γi , ∀qL ∈ QLi, i = 1, 2; (1.11)

w′ (qL)

w (qL)
=

ψiL [µ (qL) , qL]

γiψi [µ (qL) , qL]
, ∀ {µ (qL) , qL} ∈Mn,int

i , n ∈ Ni, i = 1, 2; (1.12)

µ′ (qL) =
(1− γi) L̄φL (qL)w (qL)

γiH̄φH [µ (qL)] r [µ (qL)]
, ∀ {µ (qL) , qL} ∈Mn,int

i , n ∈ Ni, i = 1, 2. (1.13)

Here, µ (·) denotes the inverse mathing funtion, so that µ (qL) is the ability of managers

that are mathed to workers of ability qL. M
n,int
i denotes the interior of a onneted subset of

the equilibrium alloation graph Mi in setor i, and Ni denotes the set of all suh onneted

subsets.

To solve the system of equations (1.11)-(1.13), we �rst substitute (1.11) into (1.13) to

eliminate the salary funtion r (·), obtaining:

µ′ (qL) =

[

L̄φL (qL)

H̄φH [µ (qL)]

] [

w (qL)

γipiψi [µ (qL) , qL]

]
1

1−γi

, ∀ {µ (qL) , qL} ∈Mn,int
i , n ∈ Ni, i = 1, 2

(1.14)

Equations (1.12) and (1.14) give a system of two di�erential equations in the unknown

funtions w (·) and µ (·). With the appropriate boundary onditions, we an solve these

equations numerially, and then use equation (1.11) to reover the salary funtion. As with

the ase of homogeneous managers, however, the equilibrium sorting of workers and managers

potentially takes a multitude of forms. Therefore, it is again more pratial to �rst �x the

sorting pattern of interest and then try to determine whether a given set of parameter values

is onsistent with an equilibrium of that form.

In this setion, we disuss the solution approah for the ase in whih eah of the sets QLi

and QHi is an interval, suh that eah graph Mi onsists of a single onneted set (setion

1.2.2 disusses the solution approah for more ompliated sorting patterns). In this ase,

there exist uto� ability levels q∗L ∈ SL and q∗H ∈ SH , with workers of ability qL ≥ q∗L
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sorting into one setor and workers of ability qL < q∗L sorting into the other setor, and

similarly for managers. Furthermore, within this lass of equilibria there are two qualitatively

distinguishable patterns of sorting. First, the equilibrium ould have the best workers and

best managers sorting to the same setor, whih we will refer to as a high-high/low-low

(HH/LL) equilibrium. Seond, the best workers and the worst managers ould sort to the

same setor, whih we will refer to as a high-low/low-high (HL/LH) equilibrium. For the

sake of onsisteny and without loss of generality, we label the setors suh that the best

workers always sort to setor 1. Then, as stated in Proposition 7 of GHK, su�ient onditions

guaranteeing that the equilibrium sorting pattern is of the HH/LL form are

ψ1H (qH , qL)

(1− γ1)ψ1 (qH , qL)
>

ψ2H (qH , qL)

(1− γ2)ψ2 (qH , qL)
, ∀qH ∈ SH , qL ∈ SL (1.15)

ψ1L (qH , qL)

γ1ψ1 (qH , qL)
>

ψ2L (qH , qL)

γ2ψ2 (qH , qL)
, ∀qH ∈ SH , qL ∈ SL (1.16)

while Propositions 5 and 6 imply that su�ient onditions for an HL/LH equilibrium are

ψ2H (qH , qLmin)

(1− γ2)ψ2 (qH , qLmin)
>

ψ1H (qH , qLmax)

(1− γ1)ψ1 (qH , qLmax)
, ∀qH ∈ SH (1.17)

ψ1L (qHmin, qL)

γ1ψ1 (qHmin, qL)
>

ψ2L (qHmax, qL)

γ2ψ2 (qHmax, qL)
, ∀qL ∈ SL (1.18)

We an use these onditions to guarantee that the hoie of parameter values for the model

do in fat generate sorting patterns of either the HH/LL or HL/LH form, and then proeed

to solve for equilibria with these qualitative harateristis.

Now, when the equilibrium is of the HH/LL form, the boundary onditions that aom-

pany the system of di�erential equations (1.12) and (1.14) are the following: (i) ontinuity of

w (·) at q∗L, (ii) ontinuity of µ (·) at q∗L, (iii) µ (qLmin) = qHmin, and (iv) µ (qLmax) = qHmax.

Alternatively, when the equilibrium is of the HL/LH form, we still require ontinuity of the

wage funtion at q∗L, but the mathing funtion is no longer ontinuous at q∗L. Instead, bound-

ary onditions (ii)-(iv) are replaed by the following: (ii) µ (qLmin) = q∗H , (iii) µ (qLmax) = q∗H ,

and (iv) µ
(

q∗−L
)

= qHmax, µ
(

q∗+L
)

= qHmin, where q
∗−
L = limqրq∗L

q and q∗+L = limqցq∗L
q.

Regardless of whether the equilibrium is of the HH/LL or the HL/LH form, the boundary

onditions (i)-(iv) allow us to solve equations (1.12) and (1.14) numerially for a given value

of q∗L. In the Matlab �le algorithm_hetMan_2reg.m, this omputation is performed

using the bvp4 solver, whih is apable of solving multipoint boundary value problems

suh as the one desribed above. The solver requires separate funtions that speify (i)

the di�erential equations, (ii) the boundary onditions, and (iii) initial guesses for the wage
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and mathing funtions. In the Matlab �le, the di�erential equations are spei�ed in the

funtion odefun_2se, while the boundary onditions and initial guesses are spei�ed in

the funtions bfun_2se_HHLL and yinit_2se_HHLL respetively for the HH/LL

equilibrium ase, and bfun_2se_HLLH and yinit_2se_HLLH for the HL/LH ase.

3

For any given value of q∗L, the bvp4 solver yields solutions for the mathing, wage, and

salary funtions that are onsistent with equations (1.11)-(1.13) and the boundary onditions.

However, the zero-pro�t ondition (1.11) only ensures that a manager of a given ability

qH ∈ QHi employed in a setor i annot earn positive pro�ts by hiring workers of any

ability, if that manager remains in setor i. That is, Π1 (qH) = 0 for all qH ∈ QH1 but not

neessarily for all qH ∈ QH2, and similarly Π2 (qH) = 0 for all qH ∈ QH2 but not neessarily

for all qH ∈ QH1, where the pro�t funtions are de�ned by:

Πi (qH) ≡ max
qL∈SL

πi (qH , qL) (1.19)

πi (qH , qL) ≡ γ̄ip
1

1−γi

i ψi (qH , qL)
1

1−γi w (qL)
−

γi
1−γi − r (qH) (1.20)

Therefore, in solving for the mathing, wage, and salary funtions, we must adjust the worker

ability uto� q∗L until the solutions obtained do not enable managers to make positive pro�ts

by hiring workers of any ability, even after allowing managers to swith the setor in whih

they operate. The outline of this algorithm is summarized below:

1. Guess a value for the worker ability uto� q∗L ∈ SL.

2. Given this value of q∗L, solve the system of di�erential equations (1.12) and (1.14) using

the appropriate boundary onditions, and ompute the implied salary funtion using

equation (1.11).

3. Using the solutions for µ (·), w (·), and r (·), ompute the pro�t di�erentials for man-

agers from swithing setors, ∆Πi [µ (qL)] = πi [µ (qL) , qL] − Πj [µ (qL)] , j 6= i, and

hek that these di�erentials are non-positive within some tolerane ε > 0.4

(a) If ∆Π1 [µ (qL)] ≤ ε for all qL ∈ QL1 but ∆Π2 [µ (qL)] > ε for some qL ∈ QL2,

adjust q∗L upwards and repeat from step 1.

(b) If ∆Π2 [µ (qL)] ≤ ε for all qL ∈ QL2 but ∆Π1 [µ (qL)] > ε for some qL ∈ QL1,

adjust q∗L downwards and repeat from step 1.

3

See the Matlab help �le on the bvp4 funtion for more details about the syntax and implementation

of the solver.

4

Note that when a manager with ability µ (qL) swithes setors, he does not neessarily employ workers

of ability qL, but rather the best workers given his type.
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4. One ∆Πi [µ (qL)] ≤ ε for all qL ∈ QLi for both i = 1, 2, hek that Πi (µ (qL)) = 0 for

all qL ∈ QLi for both i = 1, 2.

Note that, in determining the diretion of adjustment for q∗L in step 3 of the algorithm, it is

possible in priniple that there exists some qL ∈ QLi suh that∆Πi [µ (qL)] > ε, for both i =

1, 2. In this ase, the algorithm breaks down. However, we �nd that whenever the su�ient

onditions (1.15)-(1.16) or (1.17)-(1.18) are satis�ed and we searh for an equilibrium with

the appropriate sorting pattern, this problem never is enountered in pratie.

Also, note that the �nal hek on the zero-pro�t ondition in step 4 is needed be-

ause equation (1.12) is a �rst-order ondition that is neessary but not su�ient to en-

sure zero pro�ts for any manager (the typial seond order ondition depends on w (·) and

r (·), whih are endogenous). Therefore, while equations (1.11) and (1.12) guarantee that

πi [qH , µ
−1 (qH)] = 0 for all qH ∈ QHi, they do not rule out the possibility that µ−1 (qH)

is a loal but not global maximizer of (1.19), so that Πi (qH) > πi (qH , µ
−1 (qH)) for some

qH ∈ QHi. Nonetheless, any solution for the mathing, wage, and salary funtions obtained

via the algorithm desribed above is by design onsistent with equations (1.11)-(1.13), the

appropriate boundary onditions, as well as zero maximal pro�ts for all �rms, and therefore

aurately haraterizes an equilibrium of the model.

The Matlab �le masterSolver_hetMan_2reg.m (whih alls algorithm_hetMan

_2reg.m) implements the algorithm desribed above for the ase in whih ψi(qH , qL) =

(αiq
ρi
L + βiq

ρi
H )

αi+βi
ρi

with ρi < 0. Note that this spei�ation of the produtivity funtion is

stritly log supermodular for any ρi < 0, and approahes the Cobb-Douglas spei�ation

studied in Appendix B of GHK as ρi approahes 0. The searh routine on q∗L is similar to

the one used for the searh on the wage anhor w1 for the ase with homogenous managers.

First, set the bounds for the uto� worker ability to be [q∗Lmin, q
∗
Lmax] = [qLmin, qLmax]. Then,

set the initial guess to be q∗L =
q∗Lmin+q

∗

Lmax

2
. To adjust the guess upwards in step 3 of the

algorithm, set q∗Lmin equal to the urrent value of the guess for q∗L; to adjust the guess

downwards, set q∗Lmax equal to the urrent value of the guess for q∗L. This routine halves the

searh region for q∗L with every iteration.

An example of parameter values that generate an equilibrium with the HH/LL sorting

pattern is listed in Table 3. The uto� values for the manager and worker qualities are

q∗H = 1.3115,

q∗L = 1.3190,

and the resulting mathing, wage, and salary funtions are shown in Figure 3. Similarly, an

example of parameter values that generate an equilibrium with the HL/LH sorting pattern
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is listed in Table 4. The uto� values for the manager and worker qualities are

q∗H = 1.2006,

q∗L = 1.2006,

and the resulting mathing, wage, and salary funtions are shown in Figure 4.

[Table 3 about here.℄

[Figure 3 about here.℄

[Table 4 about here.℄

[Figure 4 about here.℄

1.2.2 More than Two Regions of Sorting

When neither onditions (1.15) and (1.16) nor (1.17) and (1.18) are satis�ed, we an no

longer be sure a priori about the sorting pattern of managers and workers in equilibrium,

whih makes numerial solution of the model a more hallenging problem. Spei�ally, the

di�ulty arises from the fat that implementation of the bvp4 solver requires identi�ation

of the number of distint regions that haraterize the di�erential equation system, as well

as spei�ation of the boundary onditions that automatially �x the sorting pattern being

onsidered. Nonetheless, the approah to solving the model numerially for the ase in whih

there are more than two regions of sorting is qualitatively similar to the ase with only two

regions of sorting.

First, for a given number of sorting regions, we identify all possible types of sorting

patterns that ould obtain in equilibrium. For example, with three regions of sorting, there

are two pairs of ability uto�s {q∗L, q
∗
H} and {q∗∗L , q

∗∗
H }, with qLmin ≤ q∗L < q∗∗L ≤ qLmax and

qHmin ≤ q∗H < q∗∗H ≤ qHmax. The fat that any equilibrium must exhibit positive assortative

mathing within eah setor then implies that there are three possible patterns of sorting:

1. Workers of ability qL ≤ q∗L sort to setor 1 and math with managers of ability qH ≤ q∗H ;

workers of ability qL ∈ (q∗L, q
∗∗
L ] sort to setor 2 and math with managers of ability

qH ∈ (q∗H , q
∗∗
H ]; workers of ability qL > q∗∗L sort to setor 1 and math with managers of

ability qH > q∗∗H . (low-low/mid-mid/high-high equilibrium, LL/MM/HH)

2. Workers of ability qL ≤ q∗L sort to setor 1 and math with managers of ability qH ≤ q∗H ;

workers of ability qL ∈ (q∗L, q
∗∗
L ] sort to setor 2 and math with managers of ability

qH > q∗∗H ; workers of ability qL > q∗∗L sort to setor 1 and math with managers of

ability qH ∈ (q∗H , q
∗∗
H ]. (low-low/mid-high/high-mid equilibrium, LL/MH/HM)

11



3. Workers of ability qL ≤ q∗L sort to setor 1 and math with managers of ability qH ∈

(q∗H , q
∗∗
H ]; workers of ability qL ∈ (q∗L, q

∗∗
L ] sort to setor 2 and math with managers of

ability qH ≤ q∗H ; workers of ability qL > q∗∗L sort to setor 1 and math with managers

of ability qH > q∗∗H . (low-mid/mid-low/high-high equilibrium, LM/ML/HH)

Next, for eah possible sorting pattern, we speify the boundary onditions for the numerial

solver. For example, for the LL/MM/HH equilibrium, the six boundary onditions would

be (i) ontinuity of w (·) at q∗L, (ii) ontinuity of w (·) at q∗∗L , (iii) ontinuity of µ (·) at q∗L,

(iv) ontinuity of µ (·) at q∗∗L , (v) µ (qLmin) = qHmin, and (vi) µ (qLmax) = qHmax. We then

proeed using the same algorithm as in the previous setion, guessing values for the uto�

worker ability levels q∗L and q∗∗L , and adjusting these guesses until pro�table deviations are

ruled out for all �rms.

An example of parameter values that generate an equilibrium with three regions of sorting

(spei�ally, one of the LM/ML/HH form) is listed in Table 5. The uto� values for the

manager and worker qualities are

q∗H = 1.0584,

q∗∗H = 1.0853,

q∗L = 1.1577,

q∗∗L = 1.5115,

and the resulting mathing, wage, and salary funtions are shown in Figure 5.

[Table 5 about here.℄

[Figure 5 about here.℄

2 Comparative Stati Results with Heterogeneous Work-

ers and Managers and CES Produtivity Funtions

In this setion, we employ the numerial algorithm disussed in setion 1.2 for the ase

with heterogeneous workers and managers and CES produtivity funtions, and solve the

model for di�erent values of parameters to study various omparative stati responses. Sub-

setion 2.1 studies omparative statis with respet to the relative fator endowment H̄/L̄,

subsetion 2.2 onsiders shifts in the supports of the manager and worker ability distributions

SH and SL, and subsetion 2.3 examines hanges in the relative goods prie p2/p1.

12



For eah of these analyses, the approah taken is to �rst identify all qualitatively distint

ases of parameter values that might be of interest and then to haraterize the omparative

stati properties of the model for eah ase. We also restrit attention here to equilibria

with two regions of sorting, and are partiularly interested in determining how a hange in

parameter values a�ets the following four key harateristis of the equilibrium:

1. Sorting: do more workers and managers sort to a partiular setor following the hange

in parameters?

2. Mathing: does the quality of the math for a given worker or manager improve or

worsen?

3. Inter-setor inequality: do real wages and salaries of workers and managers in one

setor inrease more than real wages and salaries of workers and managers in the other

setor?

4. Intra-setor inequality: do real wages and salaries of high ability workers and managers

inrease more than real wages and salaries of low ability workers and managers within

the same setor?

2.1 Comparative Statis with Respet to H̄//L̄

Here, we examine the responses of the mathing, wage, and salary funtions to a hange in

the relative fator endowment

H̄
L̄
, and interpret the omparative stati results as a omparison

of two ountries A and B that di�er only in

H̄
L̄
. Without loss of generality, we label the

ountries suh that ountry A always has a higher ratio of managers to workers than ountry

B. Subsetion 2.1.1 onsiders equilibria in whih the best workers and managers sort to the

same setor in both ountries (HH/LL sorting), while subsetion 2.1.2 onsiders equilibria

in whih the best workers and the worst managers sort to the same setor in both ountries

(HL/LH sorting). Again, we label the setors suh that the best workers always sort to

setor 1.

2.1.1 HH/LL Sorting

In this subsetion, we use parameter values listed in Table 6. The values for {γi, αi, βi},

i ∈ {1, 2} are varied to explore a range of qualitatively distint ases, but always ensuring

that the inequalities in Proposition 7 of GHK (guaranteeing sorting of the best workers and

managers to setor 1) are satis�ed. Sine these inequalities require α1 + β1 > α2 + β2 when

γ1 = γ2, we �x α1 + β1 = 2 and α2 + β2 = 1.
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[Table 6 about here.℄

To summarize the results of this subsetion, the following always obtain regardless of

parameter values:

• wages in ountry A are always higher than in ountry B for all worker types, while

salaries in ountry A are always lower than in ountry B for all manager types

• if the two setors have the same fator intensities (γ1 = γ2), then the mathing funtions

and intra-setor inequality are idential in the two ountries

• if fator intensities di�er in the two setors (γ1 6= γ2), then:

� ountry A always has more workers and managers sorting to the setor that is

relatively manager intensive (i.e. has the smaller γ) than ountry B

� the quality of the math for any given worker in setor 2 is better in B than in A

� intra-setor wage inequality in setor 2 is greater in B than in A, while intra-setor

salary inequality in setor 2 is greater in A than in B

However, in terms of the quality of mathes and intra-setor inequality in setor 1, there are

2 possible ases:

1. the math quality is better in A than in B for all workers in setor 1, intra-setor wage

inequality in setor 1 is greater in A than in B, and intra-setor salary inequality in

setor 1 is greater in B than in A

2. the math quality is better in B than in A for all workers in setor 1, intra-setor wage

inequality in setor 1 is greater in B than in A, and intra-setor salary inequality in

setor 1 is greater in A than in B

Hene, overall there are 5 qualitatively distinguishable ases for this sorting pattern, whih

are desribed in Table 7. We now examine under what types of parameter values eah ase

is more likely to obtain.

[Table 7 about here.℄

First, ase 1 obtains whenever γ1 = γ2, regardless of
α1

β1
and

α2

β2
. Examples for this ase are

listed in Table 8, and Figure 6 shows a typial example of di�erenes in the mathing, wage,

and salary funtions.

5

Here, we see that the mathing funtions and intra-setor inequality

5

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.5, 1, 1}, {γ2, α2, β2} = {0.5, 0.5, 0.5} and

H̄B = 0.5.
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are idential in the two ountries. Furthermore, wages are higher in A than in B for all

worker types, while salaries are lower in A than in B for all manager types.

[Table 8 about here.℄

[Figure 6 about here.℄

Seond, ase 2 obtains whenever γ1 < γ2, and at least one of the following is true: (i) γ1

and γ2 are not too small, (ii)

α1

β1
= α2

β2
and the two ratios are not too large, or (iii)

α1

β1
6= α2

β2

where

α1

β1
is not too large and

α2

β2
is not too small. Examples for this ase are listed in Table

9, and Figure 7 shows a typial example of di�erenes in the mathing, wage, and salary

funtions.

6

Here, we see that, as in ase 1, wages are higher in A than in B for all worker

types, whereas salaries are lower in A than in B for all manager types. Now, however, more

workers and managers sort to the manager-intensive setor (1) in the manager-abundant

ountry (A) than in the labor-abundant ountry (B), and the quality of the math is better

in B than in A for a given worker in setor 2, but is better in A than in B for a given worker

in setor 1. Regarding intra-setor inequality, we see that intra-setor wage inequality is

greater in A than in B for workers in setor 1, but is greater in B than in A for workers in

setor 2; onversely, intra-setor salary inequality is greater in B than in A for managers in

setor 1, but is greater in A than B for managers in setor 2.

[Table 9 about here.℄

[Figure 7 about here.℄

Third, ase 3 obtains whenever (i) γ1 < γ2, (ii) γ1 and γ2 are both small, and (iii) either

α1

β1
= α2

β2
and both ratios are large, or

α1

β1
6= α2

β2
with

α1

β1
large and

α2

β2
small. Examples for

this ase are listed in Table 10, and Figure 8 shows a typial example of di�erenes in the

mathing, wage, and salary funtions.

7

Here, we see that the results are qualitatively similar

to ase 2, exept that now the quality of the math is better in B than in A for all worker

types, intra-setor wage inequality is greater in B than in A in both setors, and intra-setor

salary inequality is greater in A than in B in both setors.

[Table 10 about here.℄

[Figure 8 about here.℄

6

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.4, 1, 1}, {γ2, α2, β2} = {0.6, 0.5, 0.5}, and
H̄B = 0.5.

7

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.2, 1.8, 0.2}, {γ2, α2, β2} = {0.3, 0.9, 0.1},
and H̄B = 0.1.
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Fourth, ase 4 obtains whenever γ1 > γ2, and at least one of the following is true: (i) γ1

and γ2 are not too large, (ii)

α1

β1
= α2

β2
and the two ratios are not too small, or (iii)

α1

β1
6= α2

β2

where

α1

β1
is not too small and

α2

β2
is not too large. Examples for this ase are listed in Table

11, and Figure 9 shows a typial example of di�erenes in the mathing, wage, and salary

funtions.

8

Here, we see that the results are qualitatively similar to ase 2, exept for the

fat that ountry A has more workers and managers sorting to setor 2 than ountry B, sine

now setor 2 is the manager-intensive setor.

[Table 11 about here.℄

[Figure 9 about here.℄

Finally, ase 5 obtains whenever (i) γ1 > γ2, (ii) γ1 and γ2 are both large, and (iii) either

α1

β1
= α2

β2
and both ratios are small, or

α1

β1
6= α2

β2
with

α1

β1
small and

α2

β2
large. Examples for

this ase are listed in Table 12, and Figure 10 shows a typial example of di�erenes in the

mathing, wage, and salary funtions.

9

Here, we see that the results are qualitatively similar

to ase 4, exept that now the quality of the math is better in B than in A for all worker

types, intra-setor wage inequality is greater in B than in A in both setors, and intra-setor

salary inequality is greater in A than in B in both setors.

[Table 12 about here.℄

[Figure 10 about here.℄

2.1.2 HL/LH Sorting

In this subsetion, we use parameter values listed in Table 13. The values for {γi, αi, βi},

i ∈ {1, 2} are varied to explore a range of qualitatively distint ases, but always ensuring

that the inequalities in Propositions 5 and 6 of GHK (guaranteeing sorting of the best workers

and the worst managers to setor 1) are satis�ed. Sine these inequalities do not require

α1 + β1 6= α2 + β2 for partiular values of γ1 and γ2, we �x α1 + β1 = α2 + β2 = 1 to keep

things simple.

[Table 13 about here.℄

To summarize the results of this subsetion, the following always obtain regardless of

parameter values:

8

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.6, 1, 1}, {γ2, α2, β2} = {0.4, 0.5, 0.5}, and
H̄B = 0.5.

9

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.8, 0.2, 1.8}, {γ2, α2, β2} = {0.7, 0.1, 0.9},
and H̄B = 0.1.
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• wages in ountry A are always higher than in ountry B for all worker types, while

salaries in ountry A are always lower than in ountry B for all manager types

• if the two setors have the same fator intensities (γ1 = γ2), then the mathing funtions

and intra-setor inequality are idential in the two ountries

• if fator intensities di�er in the two setors (γ1 6= γ2), then ountry A always has more

workers and managers sorting to the setor that is relatively manager intensive (i.e.

has the smaller γ) than ountry B

However, in terms of the quality of mathes and intra-setor inequality, there are 2 possible

ases:

1. the math quality is better in A than in B for all workers exept those that are employed

in di�erent setors in A and B, intra-setor wage inequality is greater in A than in B

in both setors, and intra-setor salary inequality is greater in B than in A in both

setors

2. the math quality is better in B than in A for all workers exept those that are employed

in di�erent setors in A and B, intra-setor wage inequality is greater in B than in A

in both setors, and intra-setor salary inequality is greater in A than in B in both

setors

Hene, overall there are three qualitatively distinguishable ases for this sorting pattern,

whih are desribed in Table 14. We now examine under what kinds of parameter values

eah ase is more likely to obtain.

[Table 14 about here.℄

First, ase 1 obtains whenever γ1 = γ2, regardless of

α1

β1
and

α2

β2
. Note, however, that

when γ1 = γ2, the inequalities in Propositions 5 and 6 require that

α1

β1
> α2

β2
. Examples

for this ase are listed in Table 15, and Figure 11 shows a typial example of di�erenes in

the mathing, wage, and salary funtions.

10

Here, we see that the mathing funtions and

intra-setor inequality are idential in the two ountries. Furthermore, wages are higher in A

than in B for all worker types, while salaries are lower in A than in B for all manager types.

[Table 15 about here.℄

[Figure 11 about here.℄

10

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.5, 0.9, 0.1}, {γ2, α2, β2} = {0.5, 0.1, 0.9},
and H̄B = 0.8.
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Seond, ase 2 obtains whenever γ1 < γ2, regardless of
α1

β1
and

α2

β2
. Examples for this ase

are listed in Table 16, and Figure 12 shows a typial example of di�erenes in the mathing,

wage, and salary funtions.

11

Here, we see that, as in ase 1, wages are higher in A than

in B for all worker types, while salaries are lower in A than in B for all manager types.

Now, however, more workers and managers sort to the manager-intensive setor (1) in the

manager-abundant ountry (A), and the quality of the math is better in A than in B for any

given worker, exept for those employed in di�erent setors in the two ountries. Regarding

intra-setor inequality, we see that intra-setor wage inequality is greater in A than in B in

both setors, while intra-setor salary inequality is greater in B than in A in both setors.

[Table 16 about here.℄

[Figure 12 about here.℄

Finally, ase 3 obtains whenever γ1 > γ2, regardless of
α1

β1
and

α2

β2
. Note, however, that

when γ1 > γ2, the inequalities in Propositions 5 and 6 require that

α1

β1
> α2

β2
. Examples for

this ase are listed in Table 17, and Figure 13 shows a typial example of di�erenes in the

mathing, wage, and salary funtions.

12

Here, we see that as in ase 1, wages are higher in

A than in B for all worker types, while salaries are lower in A than in B for all manager

types. Now, however, more workers and managers sort to the manager-intensive setor (2)

in the manager-abundant ountry (A), and the quality of the math is better in B than in

A for any given worker, exept for those employed in di�erent setors in the two ountries.

Regarding intra-setor inequality, we see that intra-setor wage inequality is greater in B

than in A in both setors, while intra-setor salary inequality is greater in A than in B in

both setors.

[Table 17 about here.℄

[Figure 13 about here.℄

2.2 Comparative Statis with Respet to SL and SH

Here, we examine the response of setor output levels to shifts in the supports of the

worker and manager ability distributions, SL and SH , and interpret the omparative stati

11

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.4, 0.5, 0.5}, {γ2, α2, β2} = {0.6, 0.5, 0.5},
and H̄B = 0.8.

12

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.6, 0.7, 0.3}, {γ2, α2, β2} = {0.4, 0.3, 0.7},
and H̄B = 0.8.

18



results as a omparison of two ountries A and B that di�er only in SL, SH , or both. Speif-

ially, we �x the supports of the distributions in ountries A and B as SAF = [qFmin, qFmax]

and SBF = [λF qFmin, λF qFmax] respetively, where F ∈ {H,L}. Note that this is equivalent to

omparing two eonomies A and B in whih the densities of the worker distributions satisfy

φBF (λF qF ) = φAF (qF )/λF , i.e. with the Jaobians of transformation aounted for. In what

follows, we use parameter values listed in Table 18. The values for λF , F ∈ {H,L} and

{γi, αi, βi}, i ∈ {1, 2} are varied to explore a range of qualitatively distint ases, but we �x

α1 + β1 = α2 + β2 = 1 to keep things simple.

[Table 18 about here.℄

We �rst study the omparative statis �xing λH = 1 and λL > 1, so that the two ountries

di�er only in the support of the worker ability distribution, with ountry B having workers

of higher ability than ountry A. Also, we suppose without loss of generality that γ1 < γ2, so

that setor 2 is relatively labor intensive. The results of this analysis an then be ategorized

aording to the following two ases:

1. Relative output of setor 2 to setor 1 is lower in ountry A than in ountry B.

2. Relative output of setor 2 to setor 1 is higher in ountry A than in ountry B.

Case 1 is more likely to obtain whenever

α2

β2
is large enough relative to

α1

β1
, whereas ase 2

is more likely to obtain whenever

α1

β1
is large enough relative to

α2

β2
. This is true regardless

of whether the equilibrium sorting pattern is of the HH/LL or HL/LH type. Examples for

the two ases are listed in Tables 19 and 20 respetively, where we set λL = 1.1. Given

the symmetry of the model with respet to the two fators, the onverse omparative stati

results apply when λH > 1 and λL = 1.

[Table 19 about here.℄

[Table 20 about here.℄

How does relative setor output ompare in the two ountries when both λH and λL are

di�erent from 1? Here, we �nd that regardless of the equilibrium type, the ratio of relative

setor output in the two ountries depends only on the ratio λL/λH . In other words, shifting

only SL with λL = λ̄ 6= 1 and λH = 1 has the same e�et on relative setor output as shifting

both SL and SH with λL 6= 1, λH 6= 1 and λL/λH = λ̄. Therefore, the omparative stati

results disussed above with respet to shifts in SL alone also apply to shifts in both SL and

SH simultaneously .
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2.3 Comparative Statis with Respet to p1/p2

Here, we examine the responses of the mathing, wage, and salary funtions to a hange in

the relative goods prie, spei�ally an inrease in p2. Subsetion 2.3.1 onsiders equilibria

in whih the best workers and managers sort to the same setor (HH/LL sorting), while

subsetion 2.3.2 onsiders equilibria in whih the best workers and the worst managers sort

to the same setor (HL/LH sorting). Again, we label the setors suh that the best workers

always sort to setor 1.

2.3.1 HH/LL Sorting

In this subsetion, we use parameter values listed in Table 21. The values for {γi, αi, βi},

i ∈ {1, 2} are varied to explore a range of qualitatively distint ases, but always ensuring

that the inequalities in Proposition 11 of GHK (guaranteeing sorting of the best workers and

managers to setor 1) are satis�ed. Sine these inequalities require α1 + β1 > α2 + β2 when

γ1 = γ2, we �x α1 + β1 = 2 and α2 + β2 = 1.

[Table 21 about here.℄

To summarize the results of this subsetion, an inrease in p2 always leads more workers

and managers to sort to setor 2, but in terms of the impliations for (i) the quality of

mathes, (ii) inter-setor inequality, and (iii) intra-setor inequality, there are 5 qualitatively

distinguishable sets of mathing-wage-salary responses. These ases are desribed in Table

22. We now examine under what kinds of parameter values eah ase is more likely to obtain.

[Table 22 about here.℄

First, ase 1 is a knife-edge ase that results only when γ1 = γ2 = 0.5 and

α1

β1
= α2

β2
= 1.

Figure 14 shows the mathing, wage, and salary funtion responses for this ase.

13

Here,

we see that more workers and managers sort to setor 2, but the quality of the math for

a given worker or manager does not hange. Regarding inter-setor inequality, workers and

managers remaining in setor 2 enjoy wage and salary inreases that are exatly proportional

to the prie inrease, whereas workers and managers remaining in setor 1 see no hange in

their wages or salaries. Hene, real wages and salaries inrease for workers and managers

remaining in setor 2, but derease for workers and managers remaining in setor 1, and

hange ambiguously for workers and managers that swith setors. Furthermore, there is no

hange in intra-setor wage or salary inequality.

13

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.5, 1, 1}, {γ2, α2, β2} = {0.5, 0.5, 0.5}, and
∆p2 = 20%.
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[Figure 14 about here.℄

Seond, ase 2 is more likely to obtain whenever |γ1 − γ2| = ε for ε su�iently small,

and at least one of the following is true: (i) γ1 and γ2 are both small, (ii)

α1

β1
= α2

β2
and both

ratios are large, or (iii)

α2

β2
is low. Examples for this ase are listed in Table 23, and Figure

15 shows a typial example of the mathing, wage, and salary funtion responses.

14

As in

ase 1, more workers and managers sort to setor 2, but now the quality of the math for any

given worker inreases and the quality of the math for any given manager dereases after the

prie hange. Regarding inter-setor inequality, real wages inrease for workers remaining

in setor 2, but derease for workers remaining in setor 1; real salaries of managers hange

ambiguously. Furthermore, we see that now intra-setor wage inequality inreases in both

setors, whereas intra-setor salary inequality dereases in both setors. Note that it is

possible to have γ1 6= γ2 and still have the mathing-wage-salary responses haraterized by

ase 2. For example, when {γ1, α1,β1} = {0.4, 1, 1} and {γ2, α2, β2} = {0.41, 0.5, 0.5}, the

responses are haraterized by ase 2.

[Table 23 about here.℄

[Figure 15 about here.℄

Third, ase 3 is more likely to obtain whenever |γ1 − γ2| = ε for ε su�iently small,

and at least one of the following is true: (i) γ1 and γ2 are both large, (ii)

α1

β1
= α2

β2
and

both ratios are small, or (iii)

α1

β1
is low. Examples for this ase are listed in Table 24, and

Figure 16 shows a typial example of the mathing, wage, and salary funtion responses.

15

Here, we see that the results are qualitatively the same as those for ase 2, exept that the

roles of workers and managers are reversed. Spei�ally, the quality of the math for any

given worker dereases and the quality of the math for any given manager inreases after

the prie hange. Regarding inter-setor wage inequality, real salaries inrease for managers

remaining in setor 2, but derease for managers remaining in setor 1; real wages of workers

hange ambiguously. Furthermore, we see that now intra-setor wage inequality dereases

in both setors, whereas intra-setor salary inequality inreases in both setors. Note that it

is possible to have γ1 6= γ2 and still have the mathing-wage-salary responses haraterized

by ase 3. For example, when {γ1, α1,β1} = {0.6, 1, 1} and {γ2, α2, β2} = {0.61, 0.5, 0.5}, the

responses are haraterized by ase 3.

14

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.1, 1, 1}, {γ2, α2, β2} = {0.1, 0.5, 0.5}, and
∆p2 = 20%.

15

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.9, 1, 1}, {γ2, α2, β2} = {0.9, 0.5, 0.5}, and
∆p2 = 20%.
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[Table 24 about here.℄

[Figure 16 about here.℄

Fourth, ase 4 is more likely to obtain whenever γ2 − γ1 = ε > 0 and ε is large enough,

regardless of

α1

β1
and

α2

β2
. Examples for this ase are listed in Table 25, and Figure 17 shows a

typial example of the mathing, wage, and salary funtion responses.

16

Here, we see that the

quality of the math deteriorates for a given worker remaining in setor 1, but improves for a

given worker remaining in setor 2. Conversely, the quality of the math improves for a given

manager remaining in setor 1, but deteriorates for a given manager remaining in setor 2.

Regarding inter-setor inequality, the real wages of workers remaining in setor 2 inrease,

and the real salaries of managers remaining in setor 1 derease. Real wages for workers

remaining in setor 1 ould either hange ambiguously (as in Figure 17) or ould stritly

inrease (not shown). Real salaries for managers remaining in setor 2 ould either stritly

derease (as in Figure 17) or ould hange ambiguously (not shown). Regarding intra-setor

inequality, wage inequality dereases in setor 1 and inreases in setor 2, whereas salary

inequality inreases in setor 1 and dereases in setor 2. Note that it is possible to have

γ2 > γ1 and yet not have the mathing-wage-salary responses haraterized by ase 4. For

example, when {γ1, α1, β1} = {0.4, 1, 1} and {γ2, α2, β2} = {0.41, 0.5, 0.5}, the responses are

haraterized by ase 2, and when {γ1, α1, β1} = {0.6, 1, 1} and {γ2, α2, β2} = {0.61, 0.5, 0.5},

the responses are haraterized by ase 3.

[Table 25 about here.℄

[Figure 17 about here.℄

Finally, Case 5 is more likely to obtain whenever γ1 − γ2 = ε > 0 and ε is large enough,

regardless of

α1

β1
and

α2

β2
. Examples for this ase are listed in Table 26, and Figure 18 shows

a typial example of the mathing, wage, and salary funtion responses.

17

Here, we see

that the results are qualitatively the same as those for ase 4, exept that the roles of

workers and managers are reversed. Spei�ally the quality of the math improves for a

given worker remaining in setor 1, but deteriorates for a given worker remaining in setor

2, and onversely, the quality of the math deteriorates for a given manager remaining

in setor 1, but improves for a given manager remaining in setor 2. Regarding inter-

setor inequality, the real salaries of managers remaining in setor 2 inrease, and the real

16

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.4, 1, 1}, {γ2, α2, β2} = {0.6, 0.5, 0.5}, and
∆p2 = 20%.

17

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.6, 1, 1}, {γ2, α2, β2} = {0.4, 0.5, 0.5}, and
∆p2 = 20%.
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wages of workers remaining in setor 1 derease. Real salaries for managers remaining in

setor 1 ould either hange ambiguously (as in Figure 18) or ould stritly inrease (not

shown). Real wages for workers remaining in setor 2 ould either stritly derease (as

in Figure 18) or hange ambiguously (not shown). Regarding intra-setor inequality, wage

inequality inreases in setor 1 and dereases in setor 2, whereas salary inequality dereases

in setor 1 and inreases in setor 2. Note that it is possible to have γ1 > γ2 and yet

not have the mathing-wage-salary responses haraterized by ase 4. For example, when

{γ1, α1, β1} = {0.4, 1, 1} and {γ2, α2, β2} = {0.39, 0.5, 0.5}, the responses are haraterized

by ase 2, and when {γ1, α1, β1} = {0.6, 1, 1} and {γ2, α2, β2} = {0.59, 0.5, 0.5}, the responses

are haraterized by ase 3.

[Table 26 about here.℄

[Figure 18 about here.℄

2.3.2 HL/LH Sorting

In this subsetion, we use parameter values listed in Table 27. The values for {γi, αi, βi},

i ∈ {1, 2} are varied to explore a range of qualitatively distint ases, but always ensuring

that the inequalities in Propositions 5 and 6 of GHK (guaranteeing sorting of the best workers

and the worst managers to setor 1) are satis�ed. Sine these inequalities do not require

α1 + β1 6= α2 + β2 for partiular values of γ1 and γ2, we �x α1 + β1 = α2 + β2 = 1 to keep

things simple.

[Table 27 about here.℄

To summarize the results of this subsetion, an inrease in p2 always leads more workers

and more managers to sort to setor 2. Furthermore, the hange in the mathing funtion

is always haraterized as follows: the quality of the math deteriorates for all workers that

remain in their original setor, but improves for workers that swith setors; onversely, the

quality of the math improves for all managers remaining in their original setor, but deteri-

orates for managers that swith setors. The impliations for intra-setor inequality are also

always the same: wage inequality dereases in both setors and salary inequality inreases

in both setors following the prie hange. The only di�erene in the omparative stati

results for this sorting pattern onerns the impliations of the prie hange for inter-setor

inequality. Here, there are 5 qualitatively distinguishable sets of responses, as desribed in

Table 28. We now examine under what kinds of parameter values eah ase is more likely to

obtain.

23



[Table 28 about here.℄

First, ase 1 is more likely to obtain when |γ1 − γ2| = ε for ε su�iently small, and both

γ1 and γ2 are lose to 0.5, regardless of α1

β1
and

α2

β2
. Note, however, that when γ1 = γ2, the

inequalities in Proposition 10 require that

α1

β1
> α2

β2
. Examples for this ase are listed in

Table 29, and Figure 19 shows a typial example of the mathing, wage, and salary funtion

responses.

18

Here, we see that the mathing funtion response and the impliations for

intra-setor inequality are as desribed above. With regard to inter-setor inequality, we see

that real wages inrease for the worst workers remaining in setor 2, hange ambiguously for

the best workers remaining in setor 2, and derease for all workers remaining in setor 1.

On the other hand, real salaries inrease for the best managers remaining in setor 2, and

hange ambiguously for the worst managers remaining in setor 2 as well as for all managers

remaining in setor 1. It is also possible, however, for real wages of the worst workers

remaining in setor 1 to hange ambiguously, and for real salaries of the worst managers

managers in setor 2 to derease instead.

19

Nonetheless, real wages of the worst workers

remaining in setor 2 and real salaries of the best managers remaining in setor 2 always

inrease.

[Table 29 about here.℄

[Figure 19 about here.℄

Seond, ase 2 is more likely to obtain when |γ1 − γ2| = ε for ε su�iently small, and

both γ1 and γ2 are small, regardless of

α1

β1
and

α2

β2
. Note, however, that when γ1 = γ2, the

inequalities in Proposition 10 require that

α1

β1
> α2

β2
. Examples for this ase are listed in

Table 30, and Figure 20 shows a typial example of the mathing, wage, and salary funtion

responses.

20

Here, we see that the mathing funtion response and the impliations for intra-

setor inequality are the same as in ase 1. With regard to inter-setor inequality, we see that

real wages inrease for workers remaining in setor 2, but derease for workers remaining in

setor 1. Real salaries, on the other hand, hange ambiguously for all managers.

[Table 30 about here.℄

[Figure 20 about here.℄

18

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.5, 0.6, 0.4}, {γ2, α2, β2} = {0.5, 0.4, 0.6},
and ∆p2 = 5%.

19

For example, this happens when parameter values are the same as in Figure 19, but p2 inreases by 1%
instead of 5%.

20

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.1, 0.9, 0.1}, {γ2, α2, β2} = {0.1, 0.1, 0.9},
and ∆p2 = 10%.
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Third, ase 3 is more likely to obtain when |γ1 − γ2| = ε for ε su�iently small, and

both γ1 and γ2 are large, regardless of

α1

β1
and

α2

β2
. Note, however, that when γ1 = γ2, the

inequalities in Proposition 10 require that

α1

β1
> α2

β2
. Examples for this ase are listed in

Table 31, and Figure 21 shows a typial example of the mathing, wage, and salary funtion

responses.

21

Here, we see that the mathing funtion response and the impliations for intra-

setor inequality are the same as in ase 1. With regard to inter-setor inequality, we see

that real salaries inrease for managers remaining in setor 2, but derease for managers

remaining in setor 1. Real wages, on the other hand, hange ambiguously for all workers.

[Table 31 about here.℄

[Figure 21 about here.℄

Fourth, ase 4 is more likely to obtain when either (i)

α1

β1
≤ α2

β2
or (ii)

α1

β1
> α2

β2
and

γ2 − γ1 = ε > 0 for ε su�iently large. Note that when

α1

β1
≤ α2

β2
, the inequalities in

Proposition 10 require that γ1 < γ2 (even if we allow for α1 + β1 6= α2 + β2). Examples

for this ase are listed in Table 32, and Figure 22 shows a typial example of the mathing,

wage, and salary funtion responses.

22

Here, we see that the mathing funtion response

and the impliations for intra-setor inequality are the same as in ase 1. With regard to

inter-setor inequality, we see that real wages inrease for all workers, while real salaries

derease for all managers. It is also possible, however, for real wages of workers remaining in

setor 1 and real salaries of managers remaining in setor 2 to hange ambiguously instead.

23

Nonetheless, real wages of workers remaining in setor 2 always inrease, and real salaries of

managers remaining in setor 1 always derease.

[Table 32 about here.℄

[Figure 22 about here.℄

Finally, ase 5 is more likely to obtain when γ1 − γ2 = ε > 0 for ε su�iently large.

Note that when γ1 > γ2, the inequalities in Proposition 10 also require

α1

β1
> α2

β2
. Examples

for this ase are listed in Table 33, and Figure 23 shows a typial example the mathing,

wage, and salary funtion responses.

24

Here, we see that the mathing funtion response

21

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.9, 0.9, 0.1}, {γ2, α2, β2} = {0.9, 0.1, 0.9},
and ∆p2 = 10%.

22

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.4, 0.5, 0.5}, {γ2, α2, β2} = {0.6, 0.5, 0.5},
and ∆p2 = 10%.

23

The following parameter values generate an example with these harateristis:{γ1, α1, β1} =
{0.1, 0.1, 0.9} and {γ2, α2, β2} = {0.9, 0.2, 0.8}.

24

Spei� parameter values for this �gure are {γ1, α1, β1} = {0.7, 0.9, 0.1}, {γ2, α2, β2} = {0.3, 0.1, 0.9},
and ∆p2 = 10%.

25



and the impliations for intra-setor inequality are the same as in ase 1. With regard to

inter-setor inequality, we see that real wages derease for all workers, while real salaries

inrease for all managers. It is also possible, however, for real wages of workers remaining in

setor 2 and real salaries of managers remaining in setor 1 to hange ambiguously instead.

25

Nonetheless, real wages of workers remaining in setor 1 always derease, and real salaries

of managers remaining in setor 2 always inrease.

[Table 33 about here.℄

[Figure 23 about here.℄

25

The following parameter values generate an example with these harateristis:{γ1, α1, β1} =
{0.55, 0.9, 0.1} and {γ2, α2, β2} = {0.45, 0.6, 0.4}.
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Figure 12: Di�erenes in mathing, wage, and salary funtions for ase 2, H̄/L̄ omparative
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Figure 15: Response of mathing, wage, and salary funtions for ase 2, p1/p2 omparative
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Figure 16: Response of mathing, wage, and salary funtions for ase 3, p1/p2 omparative

statis, HH/LL sorting
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Figure 17: Response of mathing, wage, and salary funtions for ase 4, p1/p2 omparative

statis, HH/LL sorting
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Figure 18: Response of mathing, wage, and salary funtions for ase 5, p1/p2 omparative

statis, HH/LL sorting
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Figure 19: Response of mathing, wage, and salary funtions for ase 1, p1/p2 omparative

statis, HL/LH sorting
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Figure 20: Response of mathing, wage, and salary funtions for ase 2, p1/p2 omparative

statis, HL/LH sorting

48



1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

q
L

q H

 

 

Sector 1: baseline
Sector 2: baseline
Sector 1: +10% p

2
Sector 2: +10% p

2

1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
2

3

4

5

6

7

8

9

10

q
L

%
 c

ha
ng

e 
in

 w
(q

L)

 

 

Workers originally in sector 1
Workers switching from sector 1 to sector 2
Workers originally in sector 2

1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
−20

−15

−10

−5

0

5

10

15

20

q
H

%
 c

ha
ng

e 
in

 r
(q

H
)

 

 

Managers originally in sector 1
Managers switching from sector 1 to sector 2
Managers originally in sector 2

Figure 21: Response of mathing, wage, and salary funtions for ase 3, p1/p2 omparative

statis, HL/LH sorting
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Figure 22: Response of mathing, wage, and salary funtions for ase 4, p1/p2 omparative

statis, HL/LH sorting
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Figure 23: Response of mathing, wage, and salary funtions for ase 5, p1/p2 omparative
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H̄ 1 p1 1 p2 1

L̄ 1 γ1 0.4 γ2 0.6

SL [0.5, 1.5] α1 0.9 α2 0.1

kL 3

Table 1: Example of parameter values generating an equilibrium with two regions of sorting,

homogeneous managers
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H̄ 1 p1 1 p2 0.9

L̄ 1 γ1 0.5 γ2 0.5

SL [0.5, 2.5] α1 0.2 α2 0.8

kL 3 ρ1 -1 ρ2 -20

Table 2: Example of parameter values generating an equilibrium with three regions of sorting,

homogeneous managers
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H̄ 1 p1 1 p2 1

L̄ 1 γ1 0.3 γ2 0.2

SH [1, 2] α1 1 α2 0.5

SL [1, 2] β1 1 β2 0.5

kH 3 ρ1 -5 ρ2 -5

kL 3

Table 3: Example of parameter values generating an equilibrium with the HH/LL sorting

pattern, heterogeneous managers
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H̄ 1 p1 1 p2 1

L̄ 1 γ1 0.6 γ2 0.4

SH [1, 2] α1 0.9 α2 0.1

SL [1, 2] β1 0.1 β2 0.9

kH 3 ρ1 -1 ρ2 -1

kL 3

Table 4: Example of parameter values generating an equilibrium with the HL/LH sorting

pattern, heterogeneous managers
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H̄ 1 p1 1 p2 1

L̄ 1 γ1 0.6 γ2 0.4

SH [1, 1.1] α1 0.2 α2 0.3

SL [1, 2] β1 0.8 β2 0.7

kH 3 ρ1 -1 ρ2 -5

kL 3

Table 5: Example of parameter values generating an equilibrium with three regions of sorting,

heterogeneous managers

58



H̄A
1 SH [1, 2] p1 1 p2 1

L̄A 1 SL [1, 2] γ1 varied γ2 varied

H̄B
varied, < 1 kH 3 α1 varied α2 varied

L̄B 1 kL 3 β1 varied β2 varied

ρ1 -5 ρ2 -5

Table 6: Parameter values used for studying omparative statis with respet to H̄/L̄,
HH/LL sorting
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Case Sorting
Mathing Inter-setor

Inequality

Intra-setor

Inequality

(1)

same sorting

in A and B

same mathing

funtion in A and

B

wB (qL) < wA (qL)

for all qL ∈ SL

rB (qH) > rA (qH)

for all qH ∈ SH

same intra-setor

inequality in A and

B

(2)

more Ws

and Ms sort

to S2 in B

than in A

quality of math

for a given W in S2

better in B than in

A,

quality of math

for a given W in S1

better in A than in

B

same as (1) w inequality

greater in A than

in B for S1, greater

in B than in A for

S2; r inequality

greater in B than

in A for S1, greater

in A than in B for

S2

(3) same as (2)
quality of math

for any given W

better in B than in

A

same as (1) w inequality

greater in B than

in A for both S1

and S2; r

inequality greater

in A than in B for

both S1 and S2

(4)

more Ws

and Ms sort

to S1 in B

than in A

quality of math

for a given W in S2

better in B than in

A,

quality of math

for a given W in S1

better in A than in

B

same as (1) same as (2)

(5) same as (4)
quality of math

for any given W

better in B than in

A

same as (1) same as (3)

Table 7: Possible ases for H̄/L̄ omparative statis, HH/LL sorting (W: worker, M: man-

ager, S: setor)
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Example Qualitative Type Spei� values

1.1 γ1 = γ2 = 0.5
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.5, 1, 1}

{γ2, α2, β2} = {0.5, 0.5, 0.5}

1.2 γ1 = γ2 = 0.5
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.5, 0.2, 1.8}

{γ2, α2, β2} = {0.5, 0.1, 0.9}

1.3 γ1 = γ2 = 0.5
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.5, 1.8, 0.2}

{γ2, α2, β2} = {0.5, 0.9, 0.1}

1.4 γ1 = γ2 < 0.5
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.1, 1, 1}

{γ2, α2, β2} = {0.1, 0.5, 0.5}

1.5 γ1 = γ2 < 0.5
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.1, 0.2, 1.8}

{γ2, α2, β2} = {0.1, 0.1, 0.9}

1.6 γ1 = γ2 < 0.5
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.1, 1.8, 0.2}

{γ2, α2, β2} = {0.1, 0.9, 0.1}

1.7 γ1 = γ2 > 0.5
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.9, 1, 1}

{γ2, α2, β2} = {0.9, 0.5, 0.5}

1.8 γ1 = γ2 > 0.5
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.9, 0.2, 1.8}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

1.9 γ1 = γ2 > 0.5
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.9, 1.8, 0.2}

{γ2, α2, β2} = {0.9, 0.9, 0.1}

1.10 γ1 = γ2
α1

β1
< α2

β2

{γ1, α1,β1} = {0.5, 0.8, 1.2}

{γ2, α2, β2} = {0.5, 0.5, 0.5}

1.11 γ1 = γ2
α1

β1
> α2

β2

{γ1, α1,β1} = {0.5, 1, 1}

{γ2, α2, β2} = {0.5, 0.4, 0.6}

Table 8: Examples for ase 1, H̄/L̄ omparative statis, HH/LL sorting
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Example Qualitative Type Spei� values

2.1 γ1 < γ2 < 0.5
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.2, 1, 1}

{γ2, α2, β2} = {0.3, 0.5, 0.5}

2.2 γ1 < 0.5 < γ2
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.4, 1, 1}

{γ2, α2, β2} = {0.6, 0.5, 0.5}

2.3 0.5 < γ1 < γ2
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.7, 1, 1}

{γ2, α2, β2} = {0.8, 0.5, 0.5}

2.4 γ1 < γ2 < 0.5
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.2, 0.2, 1.8}

{γ2, α2, β2} = {0.3, 0.1, 0.9}

2.5 γ1 < 0.5 < γ2
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.4, 0.2, 1.8}

{γ2, α2, β2} = {0.6, 0.1, 0.9}

2.6 0.5 < γ1 < γ2
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.7, 0.2, 1.8}

{γ2, α2, β2} = {0.8, 0.1, 0.9}

2.7 γ1 < 0.5 < γ2
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.4, 1.8, 0.2}

{γ2, α2, β2} = {0.6, 0.9, 0.1}

2.8 0.5 < γ1 < γ2
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.7, 1.8, 0.2}

{γ2, α2, β2} = {0.8, 0.9, 0.1}

Table 9: Examples for ase 2, H̄/L̄ omparative statis, HH/LL sorting
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Example Qualitative Type Spei� values

3.1 γ1 < γ2 < 0.5
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.2, 1.8, 0.2}

{γ2, α2, β2} = {0.3, 0.9, 0.1}

3.2 γ1 < γ2 < 0.5
α1

β1
> α2

β2
= 1

{γ1, α1,β1} = {0.2, 1.2, 0.8}

{γ2, α2, β2} = {0.3, 0.5, 0.5}

3.3 γ1 < γ2 < 0.5
α2

β2
< α1

β1
= 1

{γ1, α1,β1} = {0.2, 1, 1}

{γ2, α2, β2} = {0.3, 0.4, 0.6}

Table 10: Examples for ase 3, H̄/L̄ omparative statis, HH/LL sorting
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Example Qualitative Type Spei� values

4.1 γ2 < γ1 < 0.5
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.3, 1, 1}

{γ2, α2, β2} = {0.32, 0.5, 0.5}

4.2 γ2 < 0.5 < γ1
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.6, 1, 1}

{γ2, α2, β2} = {0.4, 0.5, 0.5}

4.3 0.5 < γ2 < γ1
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.8, 1, 1}

{γ2, α2, β2} = {0.7, 0.5, 0.5}

4.4 γ2 < γ1 < 0.5
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.3, 0.2, 1.8}

{γ2, α2, β2} = {0.2, 0.1, 0.9}

4.5 γ2 < 0.5 < γ1
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.6, 0.2, 1.8}

{γ2, α2, β2} = {0.4, 0.1, 0.9}

4.6 γ2 < γ1 < 0.5
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.3, 1.8, 0.2}

{γ2, α2, β2} = {0.2, 0.9, 0.1}

4.7 γ2 < 0.5 < γ1
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.6, 1.8, 0.2}

{γ2, α2, β2} = {0.4, 0.9, 0.1}

4.8 0.5 < γ2 < γ1
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.8, 1.8, 0.2}

{γ2, α2, β2} = {0.7, 0.9, 0.1}

Table 11: Examples for ase 4, H̄/L̄ omparative statis, HH/LL sorting
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Example Qualitative Type Spei� values

5.1 0.5 < γ2 < γ1
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.8, 0.2, 0.1}

{γ2, α2, β2} = {0.7, 0.1, 0.9}

5.2 0.5 < γ2 < γ1
α2

β2
> α1

β1
= 1

{γ1, α1,β1} = {0.8, 1, 1}

{γ2, α2, β2} = {0.7, 0.7, 0.3}

5.3 0.5 < γ2 < γ1
α1

β1
< α2

β2
= 1

{γ1, α1,β1} = {0.8, 0.6, 1.4}

{γ2, α2, β2} = {0.7, 0.5, 0.5}

Table 12: Examples for ase 5, H̄/L̄ omparative statis, HH/LL sorting
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H̄A
1 SH [1, 2] p1 1 p2 1

L̄A 1 SL [1, 2] γ1 varied γ2 varied

H̄B
varied, < 1 kH 3 α1 varied α2 varied

L̄B 1 kL 3 β1 varied β2 varied

ρ1 -0.5 ρ2 -0.5

Table 13: Parameter values used for studying omparative statis with respet to H̄/L̄,
HL/LH sorting
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Case Sorting
Mathing Inter-setor

Inequality

Intra-setor

Inequality

(1)

same sorting

in A and B

same mathing

funtion in A and

B

wB (qL) < wA (qL)

for all qL ∈ SL

rB (qH) > rA (qH)

for all qH ∈ SH

same intra-setor

inequality in A and

B

(2)

more Ws

and Ms sort

to S2 in B

than in A

quality of math

for all Ws better in

A than in B,

exept for workers

employed in

di�erent setors in

A and B

same as (1) w inequality

greater in A than

in B for both S1

and S2; r

inequality greater

in B than in A for

both S1 and S2

(3)

more Ws

and Ms sort

to S1 in B

than in A

quality of math

for all Ws better in

B than in A,

exept for workers

employed in

di�erent setors in

A and B

same as (1) w inequality

greater in B than

in A for both S1

and S2; r

inequality greater

in A than in B for

both S1 and S2

Table 14: Possible ases for H̄/L̄ omparative statis, HL/LH sorting (W: worker, M: man-

ager, S: setor)
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Example Qualitative Type Spei� values

1.1 γ1 = γ2 = 0.5
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.5, 0.2, 0.8}

{γ2, α2, β2} = {0.5, 0.1, 0.9}

1.2 γ1 = γ2 = 0.5
α2

β2
< 1 < α1

β1

{γ1, α1,β1} = {0.5, 0.9, 0.1}

{γ2, α2, β2} = {0.5, 0.1, 0.9}

1.3 γ1 = γ2 = 0.5

1 < α2

β2
< α1

β1

{γ1, α1,β1} = {0.5, 0.9, 0.1}

{γ2, α2, β2} = {0.5, 0.8, 0.2}

1.4 γ1 = γ2 < 0.5
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.1, 0.2, 0.8}

{γ2, α2, β2} = {0.1, 0.1, 0.9}

1.5 γ1 = γ2 < 0.5
α2

β2
< 1 < α1

β1

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.1, 0.1, 0.9}

1.6 γ1 = γ2 < 0.5

1 < α2

β2
< α1

β1

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.1, 0.8, 0.2}

1.7 γ1 = γ2 > 0.5
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.9, 0.2, 0.8}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

1.8 γ1 = γ2 > 0.5
α2

β2
< 1 < α1

β1

{γ1, α1,β1} = {0.9, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

1.9 γ1 = γ2 > 0.5

1 < α2

β2
< α1

β1

{γ1, α1,β1} = {0.9, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.8, 0.2}

Table 15: Examples for ase 1, H̄/L̄ omparative statis, HL/LH sorting
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Example Qualitative Type Spei� values

2.1 γ1 < γ2 < 0.5
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.1, 0.5, 0.5}

{γ2, α2, β2} = {0.4, 0.5, 0.5}

2.2 γ1 < γ2 < 0.5
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.1, 0.1, 0.9}

{γ2, α2, β2} = {0.4, 0.1, 0.9}

2.3 γ1 < γ2 < 0.5
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.4, 0.9, 0.1}

2.4 γ1 < γ2 < 0.5
α1

β1
< α2

β2

{γ1, α1,β1} = {0.1, 0.1, 0.9}

{γ2, α2, β2} = {0.4, 0.3, 0.7}

2.5 γ1 < γ2 < 0.5
α1

β1
> α2

β2

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.4, 0.1, 0.9}

2.6 γ1 < 0.5 < γ2
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.1, 0.5, 0.5}

{γ2, α2, β2} = {0.9, 0.5, 0.5}

2.7 γ1 < 0.5 < γ2
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.1, 0.1, 0.9}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

2.8 γ1 < 0.5 < γ2
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.9, 0.1}

2.9 γ1 < 0.5 < γ2
α1

β1
< α2

β2

{γ1, α1,β1} = {0.1, 0.3, 0.7}

{γ2, α2, β2} = {0.9, 0.7, 0.3}

2.10 γ1 < 0.5 < γ2
α1

β1
> α2

β2

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

2.11 0.5 < γ1 < γ2
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.6, 0.5, 0.5}

{γ2, α2, β2} = {0.9, 0.5, 0.5}

2.12 0.5 < γ1 < γ2
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.6, 0.1, 0.9}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

2.13 0.5 < γ1 < γ2
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.6, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.9, 0.1}

2.14 0.5 < γ1 < γ2
α1

β1
< α2

β2

{γ1, α1,β1} = {0.6, 0.6, 0.4}

{γ2, α2, β2} = {0.9, 0.7, 0.3}

2.15 0.5 < γ1 < γ2
α1

β1
> α2

β2

{γ1, α1,β1} = {0.6, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

Table 16: Examples for ase 2, H̄/L̄ omparative statis, HL/LH sorting
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Example Qualitative Type Spei� values

3.1 γ2 < γ1 < 0.5
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.2, 0.3, 0.7}

{γ2, α2, β2} = {0.1, 0.1, 0.9}

3.2 γ2 < γ1 < 0.5
α2

β2
< 1 < α1

β1

{γ1, α1,β1} = {0.4, 0.9, 0.1}

{γ2, α2, β2} = {0.1, 0.1, 0.9}

3.3 γ2 < γ1 < 0.5

1 < α2

β2
< α1

β1

{γ1, α1,β1} = {0.4, 0.9, 0.1}

{γ2, α2, β2} = {0.3, 0.55, 0.45}

3.4 γ2 < 0.5 < γ1
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.55, 0.4, 0.6}

{γ2, α2, β2} = {0.45, 0.1, 0.9}

3.5 γ2 < 0.5 < γ1
α2

β2
< 1 < α1

β1

{γ1, α1,β1} = {0.7, 0.9, 0.1}

{γ2, α2, β2} = {0.3, 0.1, 0.9}

3.6 γ2 < 0.5 < γ1

1 < α2

β2
< α1

β1

{γ1, α1,β1} = {0.55, 0.9, 0.1}

{γ2, α2, β2} = {0.45, 0.6, 0.4}

3.7 0.5 < γ2 < γ1
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.7, 0.45, 0.55}

{γ2, α2, β2} = {0.6, 0.1, 0.9}

3.8 0.5 < γ2 < γ1
α2

β2
< 1 < α1

β1

{γ1, α1,β1} = {0.9, 0.9, 0.1}

{γ2, α2, β2} = {0.6, 0.1, 0.9}

3.9 0.5 < γ2 < γ1

1 < α2

β2
< α1

β1

{γ1, α1,β1} = {0.9, 0.9, 0.1}

{γ2, α2, β2} = {0.8, 0.7, 0.3}

Table 17: Examples for ase 3, H̄/L̄ omparative statis, HL/LH sorting

70



H̄A = H̄B
1 p1 1 p2 1

L̄A = L̄B 1 γ1 varied γ2 varied

SAH [1, 2] α1 varied α2 varied

SAL [1, 2] β1 varied β2 varied

SBH λHS
A
H ρ1 -1 ρ2 -1

SBL λLS
A
L

kH 3

kL 3

Table 18: Parameter values used for studying omparative statis with respet to SL and SH
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Example Qualitative Type Spei� values

1.1 γ1 < γ2 < 0.5
α2

β2
> α1

β1
> 1

{γ1, α1,β1} = {0.1, 0.8, 0.2}

{γ2, α2, β2} = {0.2, 0.9, 0.1}

1.2 γ1 < γ2 < 0.5
α2

β2
> 1 > α1

β1

{γ1, α1,β1} = {0.1, 0.4, 0.6}

{γ2, α2, β2} = {0.2, 0.6, 0.4}

1.3 γ1 < γ2 < 0.5

1 > α2

β2
> α1

β1

{γ1, α1,β1} = {0.1, 0.3, 0.7}

{γ2, α2, β2} = {0.2, 0.4, 0.6}

1.4 γ1 < 0.5 < γ2
α2

β2
> α1

β1
> 1

{γ1, α1,β1} = {0.1, 0.8, 0.2}

{γ2, α2, β2} = {0.9, 0.9, 0.1}

1.5 γ1 < 0.5 < γ2
α2

β2
> 1 > α1

β1

{γ1, α1,β1} = {0.1, 0.4, 0.6}

{γ2, α2, β2} = {0.9, 0.6, 0.4}

1.6 γ1 < 0.5 < γ2

1 > α2

β2
> α1

β1

{γ1, α1,β1} = {0.1, 0.1, 0.9}

{γ2, α2, β2} = {0.9, 0.2, 0.8}

1.7 0.5 < γ1 < γ2
α2

β2
> α1

β1
> 1

{γ1, α1,β1} = {0.8, 0.6, 0.4}

{γ2, α2, β2} = {0.9, 0.7, 0.3}

1.8 0.5 < γ1 < γ2
α2

β2
> 1 > α1

β1

{γ1, α1,β1} = {0.8, 0.4, 0.6}

{γ2, α2, β2} = {0.9, 0.6, 0.4}

1.9 0.5 < γ1 < γ2

1 > α2

β2
> α1

β1

{γ1, α1,β1} = {0.8, 0.1, 0.9}

{γ2, α2, β2} = {0.9, 0.2, 0.8}

Table 19: Examples for ase 1, SL omparative statis
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Example Qualitative Type Spei� values

1.1 γ1 < γ2 < 0.5
α1

β1
> α2

β2
> 1

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.2, 0.8, 0.2}

1.2 γ1 < γ2 < 0.5
α1

β1
> 1 > α2

β2

{γ1, α1,β1} = {0.1, 0.6, 0.4}

{γ2, α2, β2} = {0.2, 0.4, 0.6}

1.3 γ1 < γ2 < 0.5

1 > α1

β1
> α2

β2

{γ1, α1,β1} = {0.1, 0.4, 0.6}

{γ2, α2, β2} = {0.2, 0.3, 0.7}

1.4 γ1 < 0.5 < γ2
α1

β1
> α2

β2
> 1

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.8, 0.2}

1.5 γ1 < 0.5 < γ2
α1

β1
> 1 > α2

β2

{γ1, α1,β1} = {0.1, 0.6, 0.4}

{γ2, α2, β2} = {0.9, 0.4, 0.6}

1.6 γ1 < 0.5 < γ2

1 > α1

β1
> α2

β2

{γ1, α1,β1} = {0.1, 0.2, 0.8}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

1.7 0.5 < γ1 < γ2
α1

β1
> α2

β2
> 1

{γ1, α1,β1} = {0.8, 0.7, 0.3}

{γ2, α2, β2} = {0.9, 0.6, 0.4}

1.8 0.5 < γ1 < γ2
α1

β1
> 1 > α2

β2

{γ1, α1,β1} = {0.8, 0.6, 0.4}

{γ2, α2, β2} = {0.9, 0.4, 0.6}

1.9 0.5 < γ1 < γ2

1 > α1

β1
> α2

β2

{γ1, α1,β1} = {0.8, 0.2, 0.8}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

Table 20: Examples for ase 2, SL omparative statis
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H̄A = H̄B
1 p1 1 p2 1

L̄A = L̄B 1 γ1 varied γ2 varied

SH [1, 2] α1 varied α2 varied

SL [1, 2] β1 varied β2 varied

kH 3 ρ1 -5 ρ2 -5

kL 3

Table 21: Parameter values used for studying omparative statis with respet to p1/p2,
HH/LL sorting
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Case Sorting
Mathing Inter-setor Inequality Intra-setor

Inequality

(1)

more Ws and

Ms sort to S2

no hange in math

quality for a given

W or M

real w and r inrease for

Ws and Ms in S2, derease

for Ws and Ms in S1, and

hange ambiguously for Ws

and Ms that swith setors

no hange in w or r

inequality

(2) same as (1)
quality of math for

a given W inreases

real w inreases for Ws in

S2, and dereases for Ws in

S1; ambiguous hange in

real r for Ms

w inequality

inreases in both S1

and S2, r inequality

dereases in both S1

and S2

(3) same as (1)
quality of math for

a given W dereases

real r inreases for Ms in

S2, and dereases for Ms in

S1; ambiguous hange in

real w for Ws

w inequality

dereases in both S1

and S2, r inequality

inreases in both S1

and S2

(4) same as (1)
quality of math for

a given W in S1

dereases, quality of

math for a given W

in S2 inreases

real w inreases for Ws in

S2, and either inreases or

hanges ambiguously for

Ws in S1; real r dereases

for Ms in S1, and either

dereases or hanges

ambiguously for Ms in S2

w inequality

dereases in S1 and

inreases in S2, r

inequality inreases

in S1 and dereases

in S2

(5) same as (1)
quality of math for

a given W in S1

inreases, quality of

math for a given W

in S2 dereases

real r inreases for Ms in

S2, and either inreases or

hanges ambiguously for Ms

in S1; real w dereases for

Ws in S1, and either

dereases or hanges

ambiguously for Ws in S2

w inequality

inreases in S1 and

dereases in S2, r

inequality dereases

in S1 and inreases

in S2

Table 22: Possible ases for p1/p2 omparative statis, HH/LL sorting (W: worker, M: man-

ager, S: setor)
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Example Qualitative Type Spei� values

2.1 γ1 = γ2 < 0.5
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.1, 1, 1}

{γ2, α2, β2} = {0.1, 0.5, 0.5}

2.2 γ1 = γ2 = 0.5
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.5, 1.8, 0.2}

{γ2, α2, β2} = {0.5, 0.9, 0.1}

2.3 γ1 = γ2 = 0.5
α2

β2
< α1

β1
= 1

{γ1, α1,β1} = {0.5, 1, 1}

{γ2, α2, β2} = {0.5, 0.4, 0.6}

Table 23: Examples for ase 2, p1/p2 omparative statis, HH/LL sorting
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Example Qualitative Type Spei� values

3.1 γ1 = γ2 > 0.5
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.9, 1, 1}

{γ2, α2, β2} = {0.9, 0.5, 0.5}

3.2 γ1 = γ2 = 0.5
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.5, 0.2, 1.8}

{γ2, α2, β2} = {0.5, 0.1, 0.9}

3.3 γ1 = γ2 = 0.5
α1

β1
< α2

β2
= 1

{γ1, α1,β1} = {0.5, 0.8, 1.2}

{γ2, α2, β2} = {0.5, 0.5, 0.5}

Table 24: Examples for ase 3, p1/p2 omparative statis, HH/LL sorting
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Example Qualitative Type Spei� values

4.1 γ1 < γ2 < 0.5
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.2, 1, 1}

{γ2, α2, β2} = {0.3, 0.5, 0.5}

4.2 γ1 < 0.5 < γ2
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.4, 1, 1}

{γ2, α2, β2} = {0.6, 0.5, 0.5}

4.3 0.5 < γ1 < γ2
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.7, 1, 1}

{γ2, α2, β2} = {0.8, 0.5, 0.5}

4.4 γ1 < 0.5 < γ2
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.4, 0.2, 1.8}

{γ2, α2, β2} = {0.6, 0.1, 0.9}

4.5 γ1 < 0.5 < γ2
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.4, 1.8, 0.2}

{γ2, α2, β2} = {0.6, 0.9, 0.1}

4.6 γ1 < 0.5 < γ2
α1

β1
< α2

β2
< 1

{γ1, α1,β1} = {0.4, 0.3, 1.7}

{γ2, α2, β2} = {0.6, 0.2, 0.8}

4.7 γ1 < 0.5 < γ2
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.4, 0.5, 1.5}

{γ2, α2, β2} = {0.6, 0.2, 0.8}

4.8 γ1 < 0.5 < γ2
α1

β1
> α2

β2
> 1

{γ1, α1,β1} = {0.4, 1.7, 0.3}

{γ2, α2, β2} = {0.6, 0.8, 0.2}

4.9 γ1 < 0.5 < γ2
α2

β2
> α1

β1
> 1

{γ1, α1,β1} = {0.4, 1.5, 0.5}

{γ2, α2, β2} = {0.6, 0.8, 0.2}

Table 25: Examples for ase 4, p1/p2 omparative statis, HH/LL sorting
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Example Qualitative Type Spei� values

5.1 γ2 < γ1 < 0.5
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.3, 1, 1}

{γ2, α2, β2} = {0.2, 0.5, 0.5}

5.2 γ2 < 0.5 < γ1
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.6, 1, 1}

{γ2, α2, β2} = {0.4, 0.5, 0.5}

5.3 0.5 < γ2 < γ1
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.8, 1, 1}

{γ2, α2, β2} = {0.7, 0.5, 0.5}

5.4 γ1 < 0.5 < γ2
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.6, 0.2, 1.8}

{γ2, α2, β2} = {0.4, 0.1, 0.9}

5.5 γ1 < 0.5 < γ2
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.6, 1.8, 0.2}

{γ2, α2, β2} = {0.4, 0.9, 0.1}

5.6 γ1 < 0.5 < γ2
α1

β1
< α2

β2
< 1

{γ1, α1,β1} = {0.6, 0.3, 1.7}

{γ2, α2, β2} = {0.4, 0.2, 0.8}

5.7 γ1 < 0.5 < γ2
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.6, 0.5, 1.5}

{γ2, α2, β2} = {0.4, 0.2, 0.8}

5.8 γ1 < 0.5 < γ2
α1

β1
> α2

β2
> 1

{γ1, α1,β1} = {0.6, 1.7, 0.3}

{γ2, α2, β2} = {0.4, 0.8, 0.2}

5.9 γ1 < 0.5 < γ2
α2

β2
> α1

β1
> 1

{γ1, α1,β1} = {0.6, 1.5, 0.5}

{γ2, α2, β2} = {0.4, 0.8, 0.2}

Table 26: Examples for ase 5, p1/p2 omparative statis, HH/LL sorting
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H̄A = H̄B
1 p1 1 p2 1

L̄A = L̄B 1 γ1 varied γ2 varied

SH [1, 2] α1 varied α2 varied

SL [1, 2] β1 varied β2 varied

kH 3 ρ1 -0.5 ρ2 -0.5

kL 3

Table 27: Parameter values used for studying omparative statis with respet to p1/p2,
HL/LH sorting
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Case Sorting
Mathing Inter-setor Inequality Intra-setor

Inequality

(1)

more Ws and

Ms sort to S2

quality of math for

a given W dereases

real w inreases for worst

Ws in S2, hanges

ambiguously for best Ws in

S2, and dereases or

hanges ambiguously for

Ws in S1; real r inreases

for best Ms in S2, hanges

ambiguously for worst Ms

in S2, and dereases or

hanges ambiguously for Ms

in S1

w inequality

dereases in both S1

and S2, r inequality

inreases in both S1

and S2

(2) same as (1)
same as (1) real w inreases for Ws in

S2, and either inreases or

hanges ambiguously for

Ws in S1; real r dereases

for Ms in S1, and either

dereases or hanges

ambiguously for Ms in S2

same as (1)

(3) same as (1)
same as (1) real r inreases for Ms in

S2, and either inreases or

hanges ambiguously for Ms

in S1; real w dereases for

Ws in S1, and either

dereases or hanges

ambiguously for Ws in S2

same as (1)

(4) same as (1)
same as (1) real w inreases for Ws in

S2, and dereases for Ws in

S1; ambiguous hange in

real r for Ms

same as (1)

(5) same as (1)
same as (1) real r inreases for Ms in

S2, and dereases for Ms in

S1; ambiguous hange in

real w for Ws

same as (1)

Table 28: Possible ases for p1/p2 omparative statis, HL/LH sorting (W: worker, M: man-

ager, S: setor)
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Example Qualitative Type Spei� values

1.1 γ1 = γ2 = 0.5
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.5, 0.2, 0.8}

{γ2, α2, β2} = {0.5, 0.1, 0.9}

1.2 γ1 = γ2 = 0.5
α2

β2
< 1 < α1

β1

{γ1, α1,β1} = {0.5, 0.9, 0.1}

{γ2, α2, β2} = {0.5, 0.1, 0.9}

1.3 γ1 = γ2 = 0.5

1 < α2

β2
< α1

β1

{γ1, α1,β1} = {0.5, 0.9, 0.1}

{γ2, α2, β2} = {0.5, 0.8, 0.2}

1.4 γ1 = γ2 < 0.5
α2

β2
< α1

β1

{γ1, α1,β1} = {0.45, 0.6, 0.4}

{γ2, α2, β2} = {0.45, 0.4, 0.6}

1.5 γ1 = γ2 > 0.5
α2

β2
< α1

β1

{γ1, α1,β1} = {0.55, 0.6, 0.4}

{γ2, α2, β2} = {0.55, 0.4, 0.6}

1.6 γ1 < γ2
α2

β2
< α1

β1

{γ1, α1,β1} = {0.5, 0.6, 0.4}

{γ2, α2, β2} = {0.505, 0.4, 0.6}

1.7 γ1 > γ2
α2

β2
< α1

β1

{γ1, α1,β1} = {0.505, 0.6, 0.4}

{γ2, α2, β2} = {0.5, 0.4, 0.6}

Table 29: Examples for ase 1, p1/p2 omparative statis, HL/LH sorting
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Example Qualitative Type Spei� values

2.1 γ1 = γ2 < 0.5
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.1, 0.2, 0.8}

{γ2, α2, β2} = {0.1, 0.1, 0.9}

2.2 γ1 = γ2 < 0.5
α2

β2
< 1 < α1

β1

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.1, 0.1, 0.9}

2.3 γ1 = γ2 < 0.5

1 < α2

β2
< α1

β1

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.1, 0.8, 0.2}

2.4 γ1 < γ2 < 0.5
α2

β2
< α1

β1

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.15, 0.1, 0.9}

2.5 γ2 < γ1 < 0.5
α2

β2
< α1

β1

{γ1, α1,β1} = {0.15, 0.9, 0.1}

{γ2, α2, β2} = {0.1, 0.1, 0.9}

Table 30: Examples for ase 2, p1/p2 omparative statis, HL/LH sorting
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Example Qualitative Type Spei� values

3.1 γ1 = γ2 > 0.5
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.9, 0.2, 0.8}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

3.2 γ1 = γ2 > 0.5
α2

β2
< 1 < α1

β1

{γ1, α1,β1} = {0.9, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

3.3 γ1 = γ2 > 0.5

1 < α2

β2
< α1

β1

{γ1, α1,β1} = {0.9, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.8, 0.2}

3.4 γ1 > γ2 > 0.5
α2

β2
< α1

β1

{γ1, α1,β1} = {0.9, 0.9, 0.1}

{γ2, α2, β2} = {0.85, 0.1, 0.9}

3.5 γ2 > γ1 > 0.5
α2

β2
< α1

β1

{γ1, α1,β1} = {0.85, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

Table 31: Examples for ase 3, p1/p2 omparative statis, HL/LH sorting
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Example Qualitative Type Spei� values

4.1 γ1 < γ2 < 0.5
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.1, 0.5, 0.5}

{γ2, α2, β2} = {0.3, 0.5, 0.5}

4.2 γ1 < 0.5 < γ2
α1

β1
= α2

β2
= 1

{γ1, α1,β1} = {0.1, 0.5, 0.5}

{γ2, α2, β2} = {0.9, 0.5, 0.5}

4.3 0.5 < γ1 < γ2
α2

β2
= α1

β1
= 1

{γ1, α1,β1} = {0.7, 0.5, 0.5}

{γ2, α2, β2} = {0.9, 0.5, 0.5}

4.4 γ1 < γ2 < 0.5
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.1, 0.1, 0.9}

{γ2, α2, β2} = {0.3, 0.1, 0.9}

4.5 γ1 < 0.5 < γ2
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.1, 0.1, 0.9}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

4.6 0.5 < γ1 < γ2
α1

β1
= α2

β2
< 1

{γ1, α1,β1} = {0.6, 0.1, 0.9}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

4.7 γ1 < γ2 < 0.5
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.4, 0.9, 0.1}

4.8 γ1 < 0.5 < γ2
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.9, 0.1}

4.9 0.5 < γ1 < γ2
α1

β1
= α2

β2
> 1

{γ1, α1,β1} = {0.8, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.9, 0.1}

4.10 γ1 < γ2
α1

β1
< α2

β2
< 1

{γ1, α1,β1} = {0.1, 0.1, 0.9}

{γ2, α2, β2} = {0.3, 0.2, 0.8}

4.11 γ1 < γ2
α1

β1
< 1 < α2

β2

{γ1, α1,β1} = {0.1, 0.3, 0.7}

{γ2, α2, β2} = {0.9, 0.7, 0.3}

4.12 γ1 < γ2

1 < α1

β1
< α2

β2

{γ1, α1,β1} = {0.7, 0.8, 0.2}

{γ2, α2, β2} = {0.9, 0.9, 0.1}

4.13 γ1 < γ2
α1

β1
> α2

β2

{γ1, α1,β1} = {0.1, 0.9, 0.1}

{γ2, α2, β2} = {0.9, 0.1, 0.9}

Table 32: Examples for ase 4, p1/p2 omparative statis, HL/LH sorting
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Example Qualitative Type Spei� values

5.1 γ2 < γ1 < 0.5
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.2, 0.3, 0.7}

{γ2, α2, β2} = {0.1, 0.1, 0.9}

5.2 γ2 < γ1 < 0.5
α2

β2
< 1 < α1

β1

{γ1, α1,β1} = {0.4, 0.9, 0.1}

{γ2, α2, β2} = {0.1, 0.1, 0.9}

5.3 γ2 < γ1 < 0.5

1 < α2

β2
< α1

β1

{γ1, α1,β1} = {0.45, 0.9, 0.1}

{γ2, α2, β2} = {0.35, 0.6, 0.4}

5.4 γ2 < 0.5 < γ1
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.55, 0.4, 0.6}

{γ2, α2, β2} = {0.45, 0.1, 0.9}

5.5 γ2 < 0.5 < γ1
α2

β2
< 1 < α1

β1

{γ1, α1,β1} = {0.7, 0.9, 0.1}

{γ2, α2, β2} = {0.3, 0.1, 0.9}

5.6 γ2 < 0.5 < γ1

1 < α2

β2
< α1

β1

{γ1, α1,β1} = {0.55, 0.9, 0.1}

{γ2, α2, β2} = {0.45, 0.6, 0.4}

5.7 0.5 < γ2 < γ1
α2

β2
< α1

β1
< 1

{γ1, α1,β1} = {0.65, 0.4, 0.6}

{γ2, α2, β2} = {0.55, 0.1, 0.9}

5.8 0.5 < γ2 < γ1
α2

β2
< 1 < α1

β1

{γ1, α1,β1} = {0.9, 0.9, 0.1}

{γ2, α2, β2} = {0.6, 0.1, 0.9}

5.9 0.5 < γ2 < γ1

1 < α2

β2
< α1

β1

{γ1, α1,β1} = {0.9, 0.9, 0.1}

{γ2, α2, β2} = {0.8, 0.7, 0.3}

Table 33: Examples for ase 5, p1/p2 omparative statis, HL/LH sorting
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