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Abstract

This paper examines the impact of unemployment insurance (UI) on employment
and unemployment in an industry in which the prices can vary due to some mar-
ket power or general equilibrium (GE) effects. Some non-conventional results are
obtained. First, it is shown that in an industry in which firms have some market
power [Cournot competition|, average industrial employment may be a decreasing
function of the experience-rating because the number of firms in the industry is
itself a decreasing function of the experience-rating. This contradicts the conven-
tional view according to which employment should be an increasing function of the
experience-rating. Second, the case of an industry characterised by perfect compe-
tition and general equilibrium effects on prices is examined. It is shown that the GE
effects mitigate the conventional results as well as the one obtained by Burdett and
Wright (1989b) [which contradict the conventional view] because those results were
obtained in a partial equilibrium framework [fixed prices]. The general conclusion
is that for industries with different degrees of market power, the same Ul scheme
has different impacts on employment and unemployment.

I am indebted to Robin Boadway for valuable comments and suggestions. Help-
ful comments were also received from Huw Lloyd-Ellis and participants at
the Queen’s University Ph.D. Seminar. Financial support from the Fonds du
Québec pour la Formation de Chercheurs et I’Aide a la Recherche is gratefully
acknowledged.

Present address: Nicolas Marceau, Department of Economics, Queen’s University,
Kingston, Ontario, Canada, K7L 3N6.



1. Introduction

This paper examines the impact of unemployment insurance (UI) on employment
and unemployment under various industrial market structures. The first part of
the paper considers the case of an industry characterized by Cournot competition
in the output market. Both the no entry and the free entry cases are considered. It
is shown that free entry in the industry might lead to unconventional results. The
second part of the paper is devoted to the analysis of Ul in the case of an industry
characterized by perfect competition in the output market. Again, both the no
entry and the free entry cases are examined. It is shown that in both cases, taking
into account the general equilibrium (GE) effects of firms’ behavior on industry
prices may lead to results that contradict the conventional view.

The analysis is performed within an implicit contract theory framework similar
to that developed in the mid 1970s by Baily (1974), Gordon (1974), and Azari-
adis (1975). Since implicit contract theory is used here, attention is restricted to
- the impact of unemployment insurance on temporary layoffs. Feldstein’s (1976)
demonstration that temporary layoffs represented some 75% of the layoffs in the
manufacturing industry for the period 1965-1975 should convince the reader of the
importance of this type of layoffs.

Several positive analyses of UI have been made using implicit contract models.
These include the classic papers by Feldstein (1976) and Baily (1977) but also, more
recent work by Topel and Welch (1980), Burdett and Hool (1983), Mortensen (1983),
Burdett and Wright (1989a), and Burdett and Wright (1989b) [for now on, BW]. In
general, those papers argue that UI has an adverse impact on employment.! More
precisely, the conventional view is that increasing the experience-rating parameter,
by increasing employment in bad states of the world [the standard effect], should
decrease the number of layoffs in those states and thus increase average employment.
Many then advocate that an efficient UI scheme would be characterized by full
experience-rating, and argue that, since the UI schemes in place in the US are not
fully experience-rated, UI generates harmful unemployment.

The goal of this paper is not to argue in favor of a fully or partially experience-
rated UI scheme but rather to show that the conventional view according to which
an increase in experience-rating should increase average employment does not nec-
essarily hold when one pays attention to market structure and to entry. In fact
the conventional view has been arrived at using models in which there was perfect
competition in the product market but no GE effects on prices. It is shown here
that:

! This is not true for BW. See below for a detailed examination of their argument.
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o if the industry is characterized by Cournot competition in the output market
and there is free entry, or

e if the industry is characterized by perfect competition in the output market
[under both no entry and free entry] and there are GE effects on prices,

it is possible that the average employment level of the industry will fall as a conse-
quence of a higher experience-rating parameter. However, it is also shown that for
the case with GE effects, the conventional view can be reestablished.

It should be noted that the conventional view has also been recently challenged
by BW. They show that the above conventional prediction no longer holds if one
allows for the firm size effect, i.e. the fact that the size of the firms, and thus
employment and unemployment, is not independent of the UI scheme in place. The
current analysis distinguishes two further effects. The first is here referred to as the
free entry effect and is understood to be the impact of a UI scheme on the number
of firms that ultimately decide to enter an industry. The second effect is the GE
effect which is observed under perfect competition in the output market, i.e. when
firms take prices as given. In this case, the behavior of firms will have an impact on
the equilibrium prices that is not taken into account by them when making their
decisions. It should be noted that the two effects are obtained independently? of
the one identified by BW. They may therefore can thus reinforce or contradict the
firm size effect.

The above discussion has centered exclusively on the impact of the extent of
experience-rating used by a UI scheme. The US systems® are effectively financed
through more or less experience-rated taxes. However, elsewhere, payroll taxes are
also used to finance those schemes. This is particularly true for Canada where the
Ul scheme is financed almost exclusively* through a payroll tax [i.e. no experience-
rating]. The impact of a payroll tax used to finance the UI scheme will also be
considered. Again, some interesting results are obtained when one takes into ac-
count the impact of free entry or of GE effects.

2 This should not be interpreted to mean that, given an industry market size,
the number of firms and the size of the firms in the industry are independent
but rather that the free entry effect would be observed even in the absence of
the firm size effect i.e. if the firm size is exogenous. The same interpretation
of “independent” should be understood when it is said that the GE effect is
independent of the firm size or the free entry effects.

In the US, Ul is a state jurisdiction. This is in contrast with Canada where it
is a federal jurisdiction.

A very small fraction of the financing comes from the government’s general
revenues.



"The plan of this paper is as follows. In the next section, the basic model and the
results are presented for the Cournot competition case. Both the no entry and the
free entry cases are analyzed. It should be noted that the firm size effect described
in BW is not incorporated into the analysis.5:® In section 3, the perfect competition
case is considered again for both no entry and free entry. The concluding remarks
follow.

2. Cournot competition

Consider the following economy. There are m > 1 identical, risk-neutral firms in an
industry and each has an exogenous number of workers under contract, N. There is
uncertainty in this economy which takes the form of two states” of demand [1 and
2] for the good produced by the firms. The good state, 1, occurs with probability
A, and the bad state, 2, with probability 1 — A\. The demand?® in state s is:

m
Ds = ks — Z qsi
=1

where p; is the price of output in state s, k, is a state-dependent constant, and gg;
is the output of firm i in state s. The good state is called good because k; > k.
Thus, the main difference with the previous analyses is that, here, the pair of prices
{P1,p2} is not given to the firms as with perfect competition but rather determined

5 Tt is not clear whether the firm size effect has to be present when the free entry
effect is, and vice versa. In fact, to answer that question one has to judge
whether a firm reevaluates its size decision more frequently than its decision to
supply some output on the particular market under consideration. For example,
if a firm enters into a long-term legally binding contract with its workers, one
might argue that that the only thing the firm could do after the UI scheme
is modified is to stay or to exit the market. On the other hand, short term
contracts might give some flexibility to the firm which implies that the decision
to exit would only be considered as an extreme option.

The same analysis, but with the firm size effect is performed in Appendix C.
The qualitative results obtained in section 2 are not changed by the introduc-
tion of the firm size effect.

It is solely for simplicity that only two states of the world are assumed; the
qualitative results of the analysis would still be obtained with more possible
states.

The demand is assumed to be linear so that clear results are obtained. A more
general state-dependent demand might well lead to ambiguous results. My
concern here is however not to show that the conventional view is never correct
but rather that there exists situations in which it is incorrect.
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by their behavior.?

The technology used by the firms to produce output is linear in labour, the
single input!?:

qsi = F(nsi) = Ng;

where gs; and n,; < N are respectively the output and the number of employed
workers in firm ¢ and state s. Obviously, ns; < N because it might be in the interest
of firm i to layoff (N — n,;) workers in state s. However, when a worker is laid-off,
a publicly provided UI benefit b is provided to him. To finance the cost of the Ul
program, the government imposes a UI tax. The tax bill TB,; of firm 7 in state s
given ng; is:

TB,; = eb(N — n_.,i) + 6N

where e is the experience-rating parameter and § is the rate of the payroll tax.
Note that the UI scheme is said to be fully experience-rated if e = 1 and partially
experience-rated if e < 1.1 Typically, in the US, e > 0 while for Canada, e = 0
and 6 > 0. It should be noted that no rationale for the public provision of UI is
given here and it is assumed that no severance pay is provided by the firms to their
laid-off workers. This is acceptable since my intention is only to perform a positive
analysis of the existing UI schemes.

Denote by ws; the income paid by firm ¢ in state s to its employed workers and
assume that there is a fixed cost ¢ for production to take place. It is assumed that
the firms in this economy compete & la Cournot-Nash so that firm ¢, when making
its decisions, takes as given the decisions made by the other firms in the industry.
Denote by a “hat” those variables that are taken as given by a firm. The expected
profits of firm ¢ are, given the decisions {n,;, wsi; s =1, 2}:

It should be noted that the analysis of implicit contracts in the presence of
imperfect competition, but without UI, is the subject of a growing program of
research. On this, see Chari, Jones, and Manuelli (1989) or Cooper (1990).
The same remarks apply for the choice of the technology and for the choice of
the demand [see the previous footnote).

11 1t should be noted that the UI scheme is not required here to be fully-funded
[self-financed].
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EII‘ =A nig kl —nNi; — Z ﬁlj — N1 Wy1; — eb(N - nl,')
J#i
+(1—=2A) [n2i | k2 — nai — Z figj | — n2iwai — eb(IN — ngy;)
J#i
— 6N —c.

Now consider the workers in this economy. All the workers are assumed to be
identical and risk-averse. Each has utility given by u(I, h) where I is the worker’s
income and h his labour supply. It is assumed that labour is indivisible and that
it can take only two values: h € {0,1} where h = 0 for an unemployed worker and
h =1 for an employed worker. The utility function is strictly concave and has the
following properties:

u; > 0;u31 <0; and uy <0

When a worker joins a firm, he knows that he may face the possibility of a layoff.
It is here assumed that the laid-off workers of a firm are chosen randomly among
the N attached workers. Consequently, a worker joining firm i, given the set of
decisions {n,;,wsi; s = 1,2}, will have expected utility:

EU* =) [%u(wu, 1)+ (N;V—”“)u(b, 0)]

1-X) [%Z,iu(wz,-, 1)+ @%mu(b, 0)] .

Assuming that the workers could obtain reservation utility RU elsewhere in the
economy, an optimal contract between firm 7 and its workers is a set of decisions
{nsi, wsi; s = 1,2} that solves the following problem:!2

max

I’ P1
{nsi,wsi; s = 1,2}E (P1)

subject to

12 As noted by Baily (1977), Burdett and Hool (1983), or BW, the dual of the
problem [i.e. max EU subject to EIl > K] would yield the same contract
curve. However, since I want to examine the entry [exit] decision of the firms,
the version of the problem examined in the text has some heuristic advantages.
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EU' > RU
ng <N s=1,2.

The Lagrangian of problem P1 is written, using i, 81i, and f2; as Lagrange
multipliers:

Q = ETI' + %(EU* — RU) + B1i(N — n1;) + B2i(N — na;).

The first order conditions of this maximization problem arel3:

Niq

—Ang; + 7i/\7v"‘ul(w1i, 1)=0 (1)
—(1 = X)ngi +7:(1 - /\)n——]\zriul(wz,-, 1)=0 (2)

A l:kl —2n4; — Zﬁlj —wy; +eb+ -}%[u(wli, 1) — u(b, 0)]] -pi=0 (3)
J#i

1-=x [kz — 2ng; — i Ngj — wa; + b+ —Zvi[u(wg,-, 1) — u(b, 0)]:| —B2i =0 (4)
J#i

EU'—RU =0 (5)

N—TI,_"'ZO S=1,2
Bsi 20 s=1,2 (6)
ﬂsi(N—nsi) =0 s= 1,2.

Using now equations (1) and (2), the following is obtained:

13 The second order conditions of this problem are shown to be satisfied in Ap-
pendix A.



Wy = Wo; = W; and viu(wi, 1) — N = 0. @)

Thus, the income offered by firm i to its employed workers is state-independent.
This is a standard result of the implicit contract theory. Now consider equations

(3) and (4) and let:

B1i = PB2i =0

i.e. the constraints on the employment levels are not binding; they then imply,
respectively, that:

ki —2n1i— Y A1j—witeb+2Z =0 (8)
J#i
m

k2—2n2;—2ﬁ2j—w,-+eb+z=0 (9)
J#i

where

_u(w;, 1) —u(b,0)
Z= ul(w,-, 1) '

It will be said, using Burdett and Hool (1983) terminology, that a contract is a
labour contract if Z > 0 but that it is a leisure contract if Z < 0.

Using the first order conditions, one can get well-defined reaction curves for
the endogenous variables {w;,ny;,n2;,7:, B, B2:i} as functions of the other firms’
employment level in the industry: {1, A2; j # i¢}. In particular, it can be shown
that employment is a strategic substitute!4:

677,3,'

8n3j

<0 s=1,2 i+#j.

Because the reaction curves are well-defined, it would be possible to show that there
exists a Nash equilibrium.!’> Now, because all firms in the industry are identical,

14 This is shown in Appendix B.

15 A Nash equilibrium exists if [a sufficient condition]: 1) the number of players is
finite; 2) the strategy sets are compact [closed and bounded] and convex; and 3)
the payoffs of each player are continuous, bounded and strictly quasi-concave in
their own strategies. None of these three conditions seems to pose a particular

problem although it might be necessary to make some further assumptions to
satisfy 2).



the equilibrium obtained here is a symmetric Nash equilibrium:

ny=ny;=n; Vi,j
N2 =ngj =ng Vi,Jj
wi=w; =w Vi,j
Ti=v=7 Vi
Bsi = Bsj =Bs Vi, j; s =1,2.

Then, using equations (8) and (9), it is possible to obtain:
ki — (m + 1)7?,1 =ky — (m + 1)n2

This implies that for both m endogenous or m exogenous, ny > ng since k; > ksy.
Furthermore, this implies that if there are layoffs in state 2, the number of layoffs
will be greater than in state 1. For simplicity, I will, for now on, concentrate on
the case where n; = N and ny = n < N. It could be demonstrated that a pair of
{k1,k2} exists such that it is the case'®. That simplification implies that equation
(3) is no longer relevant and that we can set f3; = 0. Thus, from equations (1)-
(9), only three equations remain that determine the endogenous variables {w, n, v}
as functions of the exogenous variables of interest!” here {e,é}. I rewrite those
equations for convenience:

yui(w,1) =N =0 (10)
ka—(m+1n—w+eb+2Z =0 (11)
Au(w,1) + (1= A) %u(w, 1)+ (ing—n)u(b, 0)| — RU =0. (12)

For compactness, equation (10) is substituted in equations (11) and (12). The
following two equations now determine the endogenous variables {w,n} as functions
of the exogenous variables {e, §}:

16 See Burdett and Hool (1983) or BW for a similar simplifying assumption. Note
that they assume that the prices [rather than state-dependent constants] are
such that ny = N and ns =n < N.

17 T pay no attention in this paper to the magnitude of the UI benefit b. In
fact, most of the results that can be obtained with respect to b are usually
ambiguous. On this, see Burdett and Hool (1983) or BW.
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ky — (m+1)n—w+eb+ [“(w’l)""(b’o)] =0

u1(w, 1) (13)

Au(w,1) + (1 - A) [%u(w, 1)+ -(NN;n)u(b, 0)] — RU =0. (14)

Let us now consider the two cases previously mentioned: no entry and free
entry. It will be shown that in the no entry case, the conventional results hold i.e.
an increase in experience-rating leads to less layoffs and to an increase in average
employment. However, it will be shown that in the case of free entry, an increase
in experience-rating has a negative impact on the number of firms that enter the
industry. This effect, the free entry effect, will then lead to a decrease in average
industrial employment [even if layoffs have decreased] under a rather weak sufficient
condition. It should be noted that the free entry effect would be present even in
the presence of the firm size effect!®. As to the effect of a payroll tax, it is shown
that average industrial employment decreases as a consequence of an increase of
the payroll tax when there is free entry. This result is the same spirit as the one
obtained for the experience-rating parameter.

2.1. Cournot competition and no entry!®

If there is no entry, m is parametric and comparative static results can be obtained
by simply differentiating equations (13) and (14). The endogenous variables being
{n,w}, the following matrix system is obtained:

—(m+1) rZ dn _ —bde (15)
1-XNZ H dw B 0
where the following notation has been introduced:
_ uu('w, 1)
ul(w, 1)

i.e. H is the average employment per firm and r is the coefficient of absolute risk
aversion of the workers.

H=AN+(1-A)n>0 and r= >0

Denote by D the 2 x 2 matrix on the left-hand side of equation (15). Its determinant
is:

18 See footnote 6.

19 Since there is no entry, the monopoly case is a special case of this section.
To see the outcome in this situation, the reader simply has to go through the
present section keeping in mind that the number of firms m is equal to one.
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D|l=-H(m+1)-(1-))r2%<0.
|D| (m+1)—(1-2A)

Let us now consider the impact of a change in the experience-rating parameter
e on the endogenous variables. The following comparative static results can be
obtained:

ge = 1D
dw  (1-M\bZ <

>
E:_T > 0 as Z < 0.

The results here obtained are conventional. The standard effect On/de > 0, i.e. the
firm decreases the number of layoffs it makes in bad states of nature as it bears a
heavier fraction of the cost of a layoff, has been recognized by Feldstein (1976) and
Baily (1977) among others. Using that result, it has been argued previously that
increasing e would then increase employment. Indeed, holding m (and N) constant,
and defining the average level of layoffs in the industry by L and the average level
of employment in the industry by M,

L=(1-X)m(N —n)
M =X mN + (1 - A)mn
it is then possible to obtain that:

oL oM
§<0 and E)O

Thus, average employment M increases because average layoffs L have decreased.
As will be seen, this conventional view is misleading because it is based on a fixed
level of m (and N) which, when dn/de > 0, implies that if L is decreasing in e,
then M is necessarily increasing in e.

Let us now turn to the impact of the payroll tax . Since § appears nowhere
in equation (15), it is then clear that:

on_ow_,
05 06

This is again a conventional result. It will be seen that allowing for free entry leads
to very different results.
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Before turning to the case of free entry in the industry, it is interesting to note
that the expected profits of a firm in this industry, for a fixed number of firms, will
vary as the parameters of the Ul scheme will be modified. To see this, denote by
ETI(e,6,m) the [expected] profit function. Then, by use of the envelope theorem:

OETI(e, 6, m) on
g=Ne,0m) - _(1— — 1" —n)b
5 ’m=cst 1-=2X) [(m 1)n e + (N —n)b| <0
OETl(e, 6, m)

56 =-N<0.

m=cst

Consequently, and since the entry decision of a firm is made on the basis of the
expected profits, the number of firms that will enter [exit] the industry will vary as
the tax parameters are changed. This is a motivation for the exercise performed in
the following sub-section.

2.2. Cournot competition and free entry

If there is free entry in the industry, the number of firms m will be endogenously
determined so that the expected profits of entering firms are zero:2°

ETL =\ [N(k; — mN) — Nu)]
+ (1= A) [n(k2 — mn) — nw — (N — n)eb] — 6N —c = 0. (16)

Equation (16), along with equations (13) and (14), now determine the en-
dogenous variables {n, m,w}. Differentiating those equations, the following matrix
system is obtained:

dn —bde
. [de _ [ ; an
dw —(1 = A)(N —n)bde — Ndé

where E, a 3 x 3 matrix, is the following:

20 Note that this assumes a continuous number of firms. If the number of firms
is a discrete number, the so-called “integer problem” may arise. This problem
has been dealt with, for the case of Cournot-Nash equilibria, by Mankiw and
Whinston (1986) and Novshek (1980). In this case, the equilibrium number of
firms m* will be given by the following two conditions rather than equation

(16): ETI(m*) > 0 and EII(m* +1) < 0.
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—(m+1) -n rZ
(1-)NZ 0 H
1-XNZ+(m-1)n] J H

and where J = AN? 4+ (1 — A\)n? > 0.

The determinant of E is:

|E| = (1 = X)JrZ® + \HN?*(m 4+ 1) + 2(1 — A)Hn? > 0.

The impact of a change in the experience-rating parameter on the endogenous
variables is then given by the following:

on H2Nb

6e= |E| >0

%’:‘ __Q I_E IA)b [(1 = \Y(N = n)rZ? + H(N — n)(m + 1) + Hn(m — 1)] <0

8w_ (l—A)HNbZ < >
9 |El > 0 as Z < 0.

Thus, as in the no entry case, the standard effect On/8e > 0 is obtained. But now,
a free entry effect dm/0e < 0 is also present. Thus, an increase in the experience-
rating parameter will decrease the number of layoffs per firm but will as well decrease
the number of firms. This last effect is understood to be a consequence of the
decrease in profits associated with the increase in experience-rating. It can be seen
that, once again, the average level of layoffs in the industry, L, will decrease as a
result of a higher level of experience-rating:

oL om on
3;=(1—/\)(N—n)a—(1—/\)m g < 0.
N~ =~
<0 >0

But now, the overall impact on average employment M is ambiguous:

OM _ (1— M\)Hb
g~ |B|

[-(1=A)N —n)rzZ? —HN +2Hn] 20

12



Moreover a [weak| sufficient condition for 9M/de < 0 is simply that n is sufficiently
small ie. n < % This sufficient condition will be satisfied if ko is itself small
enough. To see this, simply note that, from equations (13), (14), and (16):

On  JH 4+ (1— X)Hn?
Oky |E|

> 0.

Thus, for smaller and smaller k;, the chances are that the sufficient condition will
be satisfied. Obviously, as long as k; is not bounded from below, there exists a ks
such that the sufficient condition is satisfied since ultimately, n goes to 0 as k; goes
to 0.

It has thus been demonstrated that because of the free entry effect, increasing
the experience-rating parameter can be harmful to employment. This results is in
the same vein as the one obtained by BW when they considered the firm size effect.
Note that the fact that there is exit from the industry when the experience-rating
increases means that, at least in the short run, the newly unattached workers will
join the permanently unemployed. In the short run, thus, the unemployment rate
will increase. In the long run, those workers will reallocate themselves in other
industries so that the adverse effects of the experience-rating , described above, will
vanish.

Now consider the impact of a change in the payroll tax on the endogenous
variables:

@ __HNn >0
95 |E|
Om  —N[(m+1)H + (1 - A\)rZ?)
o5 |E|

<0

Bw_ (1—/\)an < >
86__T|- > 0 as Z < 0

The first result obtained is that On/86 > 0. This is explained by the fact that, in
this framework, the size of the firms is identified with their capacity and it becomes
more and more costly to have unused capacity when the payroll tax increases.
Consequently, layoffs will decrease in bad times. A second result obtained here is
that, as for the experience-rating parameter, the number of firms decreases as the
payroll tax is increased: dm /96 < 0. Consequently, even if average layoffs decrease,
average industrial employment falls:

13



oL om On
S~~~ S~~~
<0 >0

OM _ (1—\)HNn+ A EN (m+1)+ (1 — \)HNr2?

36 2]

<0.

Note that these results are in contrast with the previous literature. The payroll
taxes here have an effect that could not be obtained with an exogenous labour force
N and a fixed number of firms m. The free entry effect is then a mechanism through
which making firms bear more of their unemployment costs can lead to a decrease
in average industrial employment.

3. Perfect competition

In this section, a model similar to the one of section 2 is presented but, here, it is
assumed that firms are price-takers on the output market and that their size N is
endogenous. Because the firms are price-takers, there will be GE effects on prices?!
that will mitigate the results obtained in previous work on the subject.

Consider the following model. Assume that the demand for output in state s

is:22

Qs = Qs(pa)
where @} < 0 and Q1(p) > Q2(p), i.e. state 1 is the good one.

Also assume that the technology?®exhibits decreasing return to scales so that the
output of firm ¢, g,;, is given by:

qsi = F(nsi)

21 This is in contrast with previous work where the price level was determined
outside the model. In other words, previous work has considered the impact
of a local Ul scheme on the local employment [and unemployment] level when
the observed prices are international prices.

22 The demand is more general than the one used in the previous section because
here, there would be no benefits [as will be seen later| to a simple functional
form.

23 Decreasing return to scales are here necessary to insure that the objective
function is concave.
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where F' > 0, F"" < 0. As before, there are m identical firms in an industry and
both the cases of no entry [m exogenous] and free entry [m endogenous] will be
considered. For simplicity, it is assumed that the observed prices {p;,p2} are such
that ny; = N; and nz; = n; < N;. Since the firms are identical [and there are
no interactions between the firms other than at the general equilibrium level], the
subscripts ¢ are now dropped. The workers are exactly the same.those described in
the previous section. Finally, although it could be done, no attention is paid, in the
following, to the payroll tax as a mean of financing the UI scheme.

An optimal contract is a set {IV,n,w;, w2} that solves the following problem,
where the pair of prices {p;1,p2} is taken as given:

max
Ell P
(N, w1, w2) (F2)
subject to
EU > RU
where:

Ell = A[p1 F(N) = Nw1] + (1 = X) [p2F(n) — nwz — eb(N —n)] — ¢
and

N —n)

EU = Au(wy,1)+ (1= )) -Jnvu(wz, 1)+ ( ¥ u(b,0)] .
The first order conditions of problem P2 are?*:
—AN 4+ yAuy(wy,1) =0 17)
~1=Nn+(1- /\)%ul(wg, 1)=0 (18)
(1 =X)n
Ap1F'(N) = Awy — (1 — N)eb — —(—Nz—)[u(wg, 1) —u(b,0)] =0 (19)

p2F'(n) —wy + eb + %[u(wg, 1) —u(b,0)] =0 (20)

24 The second order conditions of this problem are satisfied. See footnote 13.
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EU — RU = 0. (21)

As in section 2, by use of equations (17) and (18), it can be shown that w; =
w2 = w. Thus, manipulations of the above equations yield the following three
equations determining the endogenous variables {N,n,w}:

Ap1F'(N) = dw — (1 — A)eb— LA™ [“(“” D—u®0)] _, (22)

N ul(w, 1)
1N u(w,1) —u(b,0) _
p2F'(n) —w+eb+ [ (D) =0 (23)
Au(w,1) + (1 - X) []—T;—u(w, 1)+ gNN;n)u(b, 0)] — RU =0. (24)
Totally differentiating equations (22)—(24), the following matrix system is ob-
tained:

Apl F[[(N) + (I—anz _ (1—1\?)Z _ H+(1]—vk)n1‘Z dN

0 p2F'"'(n) rZ dn

_(1;;})"_2 (1-X)Z H dw

—bde — F'(n)dp,
0

[(1 — A)bde — AF'(N)dp,
(25)

Denote by R the 3 x 3 matrix on the left-hand side of equation (25). Its determinant
is:

(1-X)rz?

|R| = Ap1 F"'(N)p2 F"'(n)H — N

[Ap1 F"(N)N? + (1 - A)p2 F"'(n)n?] > 0.

It is then possible to obtain the following functions:

N = N(p1,p2,¢) (26)
n = n(p1,p2,e€) (27)
w= w(pl’p21e) (28)
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where?®

ON ON ON
72— > 0; >0 —<

Op1 0 dp, 0 Oe 0
g—: > 0; g;’; 2 0; ‘Z—': 20

Note that the BW results are here reproduced:
On 20 and oN < 0.

Be < Oe

The conclusion one could reach with those partial equilibrium results can however
be misleading as will now be shown. Keeping in mind equations (26)—(28), let us
now investigate the no entry equilibrium.

3.1 Perfect competition and no entry

Let the number of firms in the industry above described be fixed at m. Then, the
pair of prices {p1,p2} will adjust so that in equilibrium:

mq1 = Q1(p1) and mgs = Q2(p2).

That is, for each state of nature, supply must equal demand in equilibrium. Sub-
stituting for ¢; and g2 yields the following two equilibrium conditions:

mF(N(p1,p2,¢€)) = Qi(p1) (29)
mF(n(p1,p2,¢)) = Q2(p2)- (30)
The impact of a change in the experience-rating parameter on the pair of prices can

now be obtained by differentiation of (29) and (30) leading to the following matrix
system:

Tarid g a) [ - [TROEE] e

25 See Appendix D where those expressions are fully written.
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Denote by S the determinant of the 2 x 2 matrix on the left-hand side of equation
(31):

S| =P (F ) | g 2 2 2

Op1 Op2  Op2 Opr
ON 0
~mF'(N)5~Qy = mF'(n) 5 ~Q} +@1Q; > 0

where?S:

[6N on _ON an] >0
Op1 Op2  Op2 Op1 ’

The following GE effects on prices can then be obtained:

opy  MF(NF(n) [P - o) 4 mF(N) 2L Q,

= >0
Oe |S|
opy  MF(N)F(n) |29 — SN 4 mpi(n) 22 Q) o4
de 5] S

where the use has been made of equations (26) and (27) to obtain that2”:

On ON B ON 0On >0
Oe Op,  Oe Op2

On ON ON on <0
Op1 Oe  Op; Oe '

The above GE effects of prices are to be combined to the direct effects to obtain
the final impact of an increase of e on both N and n:

dN ONOp, A ON Op, A ON
de ~ Op; Oe Op, Oe Oe

20

dn  On 0py On Op; On S
de  Op: Oe +6p2 Oe +3e <0

26 Again, see Appendix D.
27 See Appendix D.
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Thus, because of the GE effects, the overall effects are ambiguous?® even if the direct
effects are well-known. Consequently, arguing that an increase in the experience-
rating would decrease average layoffs L, increase M as in the traditional view, or
decrease M as in BW, is, in this context, impossible. To argue such things, one has
to abstract from the GE effects and thus to assume that the observed prices are
exogenous.

Let us now turn to the case of free entry. The analysis will lead to results
similar in spirit to that described in this sub-section.
3.2 Perfect competition and free entry

Using equations (26)—(28), it is possible to write an [expected] profit function:

EIl(p1,p2,€) =A[p1 F(N(-)) = N(-)w(")]
+ (1 =) [p2F(n(-)) — n(-Jw(-) — eb(N(-) — n(-))] —c.

If there is free entry, expected profits will be driven down [brought up] to zero by
the entry of new firms [exit of old firms]. An equilibrium condition under free entry
is thus:

Ell(p;,p2,¢e) = 0. (32)

Also, as the number of firms adjusts, the pair of prices {p;,p;} will vary. Let m
denote the free entry equilibrium number of firms, then the two following equations
must hold simultaneously:

mF(N(p1,p2,¢€)) = Qi(p1) (33)

mF(n(p1,pz,€)) = Q2(p2). (34)

This is equivalent to saying that the prices have to vary according to the following
equation:

F(N(plap2,e)) — Ql(pl)
F(n(p1,p2,e))  Qa(p2)

(35)

28 This is even true for very simple functional forms for the demand and the
technology.
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Thus, equations (32) and (35) characterize the free entry equilibrium prices. Given
the optimal pair of prices, it is then possible to obtain the equilibrium levels of N
and n via the functions described in equations (26) and (27). Then, using (33) or
(34), the equilibrium number of firms can be obtained.

It is now shown that, as in the previous sub-section, the GE effects make it
impossible to assess the sign of dN/de or dn/de even if BN /de or On/de are known.

Total differentiation of equations (32) and (35) yield the following matrix sys-
tem:

AF(N 1—-)A)F(n d; 1= A)N —n)bde
C('l) ( Cz ( )] [dlzz] - [(QIFI((n g—z)-|(-Q2F'()N %)de (36)

where both C; and C; are of ambiguous signs:
ON Oon
— / v 1 NY A >
O = QP (N) 3 ~ QP (W) 5 ~ Q4F(n) 20
ON 0
Cr = QuF (N)5— = QuF'(n) 5~ + Q4 F'(N) 20
Op2 Op2

Then, because of the ambiguity of C; and C3, the 2 x 2 matrix on the left-hand side
of equation (36) has a determinant of ambiguous sign. This implies that the signs
of the GE effects are also ambiguous: 9p;/8e 2 0 and Op,/de 2 0. Obviously then:

dN _ ON Op; = ON dp, + ON
de ~ Op; Oe ' Op, Oe Oe
dn _ On Op, + On Op, On

_— —
de Op, Oe  Opy Oe + e < 0

20

This implies that no conclusion can be reached as to what happen to the
equilibrium number of firms and consequently, to the average level of layoffs or of
average employment.

4. Conclusion

This paper has examined the impact of UI on employment and unemployment. The
main contribution of this paper has been to consider the case where the prices in
the economy can vary.
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It has been shown that under Cournot competition and free entry, increasing
the taxes used to finance the UI scheme would decrease average industrial employ-
ment under a weak sufficient condition. This result is in the same spirit as the one
obtained by BW when they considered the firm size effect. In fact, combining the
results of BW’s paper with those described here, it can be said that if the experience-
rating [or the payroll tax] is increased, the number as well as the size of the firms
might be decreased. There are thus mechanisms through which employment can
fall if the firms have to bear a heavier fraction of their unemployment costs. This
conclusion contradicts the conventional view in that a decrease in unemployment is
not necessarily associated with an increase in employment.

Considering perfect competition with GE effects on prices [rather than sticky
international prices as in the rest of the literature], it has been shown that almost
any results could be obtained even in the presence of both the free entry and the
firm size effects. This kind of result is not surprising —it is common to see partial
equilibrium results mitigated by the introduction of GE effects.

In conclusion, this paper has demonstrated that as soon as prices are deter-
mined endogenously, the UI scheme has an impact on the determination of the
prices and the profitability of the firms. Thus, for industries or economies with
different degrees of market power, the same UI scheme may well have drastically
different impacts.
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Appendix A: Second order conditions

The second order [sufficient] conditions of problem P1 are now derived. By use of
the FOCs given by equations (1)-(6) and from the definition of the Lagrangian Q
and of the constraints, the following bordered Hessian matrix is now obtained:

0 0 0 —-Bii O 0 0
0 0 0 0 —B2i O 0
0 0 0 EU, EU, EU; EU,
H = -fi O EU; Q; O 0 0
0 ,321' EU2 0 922 0 0
0 0 EU; 0 0 Q33 0
0 0 EU, 0 0 0 Qg4 |

where:

Q1 =-22<0

922 = —2(1 —/\) <0

ni;
Q33 = 7,-)\—1\17—u11(w1,-, 1)<0
n2;
Qi =7i(1 = A) N u11(w2i,1) <0 |

A
EU, = ﬁ[u(wu,l) — u(b,0)]

1-X

EU, = N

[u(w2i, 1) — u(b,0)]

LT
EU; = /\—ﬁul(wli, 1) >0

EUy=(1- ,\)%ul(wz,-, 1) > 0.

The [sufficient] second order condition for a maximum is that H be negative defi-
nite?®. This is equivalent to requiring that the sign of the bordered principal minors
vary in sign according to:

29 For a detailed discussion of second order conditions, see CHIANG, A.C. (1984),
Fundamental Methods of Mathematical Economics, 3rd ed., USA, McGraw
Hill, or TAKAYAMA, A. (1985), Mathematical Economics, 2nd ed., New York,
Cambridge University Press.
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0 0 B O
0 0 0 —Bai
0 0 EU, EU, >0
0 EU, Qi1 0
—B2i EU; 0 Q22

0 0 B O 0
0 0 0 —By 0
0 0 EU, EU, EFEU;
0 EU, Qun 0 0
—B2i EU; O Q2 0
0 EU; 0 0 Q33

7| = 7] 20

0

0

|H.| = 0
—bhi

0

LA

0
0
0

_ﬂli
0
0

Routine calculations yield that:

|H2|=02>0
|Hs| = —B3:65,EU; <0
|F4| = _ﬂfiﬂgi[QtMEUg + Q33EUZ] > 0.

Thus, the second order conditions are satisfied.
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Appendix B: Employment is a strategic substitute

It is here shown that for problem P1 described in part 2 of the paper, employment
is a strategic substitute.

Recall that it has been assumed that 8;; = f2; = 0. The following equations
are thus obtained from the FOCs (1)-(6):

. m . ' u(U)i, 1) - U(b, 0) _

k1 — 2ny; jii f1; — w; +eb+ [ (o) =0 (B1)
‘ =L ‘ ' u(w;, 1) — u(b,0) _

k2 — 2ny; ,-E;e,- fizj — w; +eb + [ (i) =0 (B2)

A [%u(wi, 1)+ (N;v—nli)u(b, 0)]

n

+(1 =) [ J\Zriu(w,-,l) + (N = nzi)

7 )u(b, 0)] — RU =0. (B3)

Totally differentiating equations (B1)—(B3) and rearranging, the following is ob-
tained:

D* | dny; S dia; (B4)
dw; 0
where:
-2 0 rZ
D*=10 -2 rZ
AZ (1-X)Z H*
and
_un(wg, 1) « _ Angi+ (1= X)ny;
wa(wi,1) >0 and H* = N > 0.

The determinant of D* is positive:
|D*| = 4H* +2rZ? > 0.
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Then, using (B4), the following is obtained:
Onii  2H*+(1- Arz?

Fni; o] <0 "#
Ongi _ 2H* + ArZ? .
ey |D*| <0 Vi#j.

And thus, employment is a strategic substitute.
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Appendix C: Cournot competition and endogenous firm size

Consider the following economy, almost identical to the one described in part 2 of
this paper. There are m > 1 identical, risk-neutral firms in an industry but here,
each has an endogenous number of workers under contract, N. The notation, nature
[uncertainty], demand, and technology are the same as before.

The expected profits of firm ¢ are, given the decisions {N;, ns;, wsi; s =1,2}:

EIl* =)\ l:'nl,' (k] — Ny — Zﬁ1j> — N1;W1i — eb(Ni - nli)

J#i

+(1=2A) [n2;i | k2 — nai — Zﬁzj — ngiwa; — eb(N; — ny;)
J#e
- 5N,' — C.

A worker joining firm i, given the set of decisions {IN;, ns;i, wsi; s = 1,2}, will have
expected utility:

EU' =) [%ju(wu,l) + (N—J;"l—)u(b 0)]

n

i Ni —
J\Z u(wai, 1) + (

@i )

a-»]

Assuming that the workers could obtain reservation utility RU elsewhere in the
economy, an optimal contract between firm 7 and its workers is a set of decisions
{Ni,nsi,wsi; s = 1,2} that solves the following problem:

max

{Ni, Ngi, wsi}s=1,2

EII (P3)
subject to
EU'>RU

ng <N; s=1,2.

The Lagrangian of problem P3 is written, using v;, B1:, and B2; as Lagrange
multipliers:

Q = ETl' + v(EU* — RU) + B1i(Ni — i) + B2i(Ni — ngi).
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The first order conditions of this maximization problem are:

—Ani; + 'y,-)\%ul(wl,-, 1)=0 (C1)
—(1 = Nngi +7(1 - A)%ul(wz,-, 1)=0 (C2)
—eb— 8~ T8 uuuni, 1) — (b, 0)] - B8 10, 1) —u(t, 0] 4+ B+ s = 0

(C3)

A lkl —2nq; — Z n1j — w1 + eb+ %[u(wlg, 1) — u(b, 0)]] —B1; =0 (C4)
i#i i

(1 - /\) |:k‘2 - 2n2,~ - zm:’flzj — W2; + Cb + %i:[u(’wz,', 1) - u(b, 0)]:' - ,32;' =0 (05)
i '

EU'—RU =0 (C6)

Ni—ng >0 s=1,2
Bsi >0 s=1,2 (C7)
Bsi(Ni —nsi) =0 s=1,2.

Again, the second order conditions of this problem are satisfied. See Appendix A
for the derivations of these for problem P1 which is similar to this problem.

Using equations (C'1) and (C2), the following is obtained:

wii =wz2i =w;  and  yuy(w;,1) — N; = 0. (C8)

Thus, the income offered by firm i to its employed workers is state-independent.
Now consider equations (C4) and (C5) and let f1; = fB2; = 0, i.e. the constraints
on the employment levels are not binding; they then imply, respectively, that:
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k1—2n1,-—Zﬁ1j—w,~+eb+Z=0 (Cg)
J#i

k2—2n2,-—2ﬁ2j—w,-+eb+Z=0. (C].O)
J#i

Using the first order conditions, one can get well-defined reaction curves for the
endogenous variables {w;, N;,n1i,n2i,7i, B1i, B2i} as functions of the other firms’
employment level in the industry: {71j,72;; j # ¢}. Now, because all firms in the
industry are identical, the equilibrium obtained here is a symmetric Nash equilib-
rium:

N;i=N;=N Vi,j
ny=ny;=mny Vi,j
ngi =ngj =ng Vi,j
w;=w; =w Vi,j
Yi=vi=7 Vij
Bsi = Psj =PBs Vi,5; s=1,2.

Then, using equations (C'9) and (C10), it is possible to obtain:
k‘l - (m + 1)n1 = kz - (m + 1)17,2

This implies that ny > ny since k; > k2. For simplicity, I will, for now on, concen-
trate on the case where n; = N and ny = n < N. That simplification implies that
equations (C3) and (C4) can be combined through £;; and that we can set 85; = 0.
Thus, from equations (C1)—(C10), only four equations remain that determine the
endogenous variables {w, N,n,~} as functions of the exogenous variables of interest
here {e,6}. I rewrite those equations for convenience:

~(1=X)eb—6+ A[k; — (m+1)N] — Aw — O_T),‘_,)’yﬁ[u(w, 1) —u(b,0)] =0 (C11)

ks —(m+1)n—w+eb+ %[u(w,l)—u(b,ﬂ)] =0 (C12)
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yui(w,1) = N =0 (C13)

Au(w,1) + (1 - A) ]—T\I;—u(w, 1)+ (NN—_n)u(b,O)] — RU =0. (C14)

For compactness, equation (C13) is substituted in equations (C11), (C12), and
(C14). The following three equations now determine {w, N,n} as functions of {e, §}:

—(1=A)eb— 6+ Akt — (m 4 1)N] = w — & ;V’\)n [“(“’; 11)(; ng Ol ~0 (c15)
kz —(m+1)n—w+eb+ [u(wull)(; ’;gb’ O] - 0 (C16)
Au(w, 1) + (1= A) [%u(w, 1)+ (N—J;—n—)u(b, 0)] — RU =0. (C17)

C.1. No entry

If there is no entry, m is parametric and comparative static results can be ob-
tained by differentiating equations (C15)—(C17). The endogenous variables being
{N,n,w}, the following matrix system is obtained:

—“A(m+1)+ (1—1(,‘2"2 _ (1—1\;\)2 _ H+(11—V)\)an IN
0 —(m+1) rz dn
—=gnt 1-X)Z H dw
(1= \)bde + dé
= —bde ) (C18)
0

Let F' denote the 3 x 3 matrix on the left-hand side of equation (C18). Its deter-
minant is:

(1=XN)J(m+1)rz? S

|F| = AH(m + 1)* + N7

0.
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Let us now consider the impact of a change in the experience-rating parameter
e on the endogenous variables. The following comparative static results can be
obtained:

ON
5 = —/\)b[

H(m+1)+ (1 = A)(1 = 2)rz?
7] N ] <0

_ (A=2)*(N-n)nrz?
a_n=b[,\H(m+1) N ] >0

Oe |F|
B_w _ _(1—A)I—I(m+1)bZ <

>
96 NlFl N 0 as Z < 0.

These are the BW results; they imply that:

oL _ _
Oe

(m+1)H+(1-A)>*(1 - &)*rz?
|7l

(1= A\)mb <0

OM _  (1-X)*H(N — n)mbrZ?®

de N2|F|

<0.

Thus, average employment M decreases even if average layoffs L have also decreased.
This result is not a surprise as BW showed [for the case of endogenous firm size
and no entry, as it is the case here] that average employment is decreasing in the
experience-rating parameter if R{(n) > Rj(n) where R4(n) is the revenue of the
firm given n workers are employed in state s. Here, Ry(n;) = n;[ks —n; — (m —1)i;]
so that RY(n;) = Rj(n;) = 0. Thus, BW’s sufficient condition is satisfied.

Let us now turn to the impact of the payroll tax §. Using the matrix system
(C18), the following results are obtained:

ON _ [1-NrZ’+H(m+1)] _

% = 7] 0
on _ (1-XN)nrZ?
T ) R
ow _ (1-Mn(m+1)Z < >
3% = N|F| s 0 a Z 7 0

Which imply that average industrial employment falls even if average layoffs are

also falling;:
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oL _(1 —A)m (1= A)(N —n)rz?
% —IFl [H(m+1)+ N <0
oM ON on
~~ ——

<0 <0

Before turning to the case of free entry in the industry, it is interesting to note
that, for a fixed number of firms, the expected profits of a firm in this industry will
vary as the parameters of the UI scheme will be modified. To see that, denote by
ETI(e, 6, m) the [expected] profit function. Then, by use of the envelope theorem:

_of1 _ _ _ 2
BEH(e s, m)‘ 2(1 I/;'zl(N n) [(1 }\32Jbrz + \H(m + 1)6] <0
m=cst
2
BE'H(ae(,S&,m) _ |F| [(1 AIrZ +/\HN(m+1)] < 0.
m=cst

C.2. Free entry

If there is free entry in the industry, the number of firms m will be endogenously
determined so that the expected profits of entering firms are zero:

EIl =A[N(ky — mN) — Nw]
+ (1 - AX)[n(kz —mn) —nw — (N —n)eb)] —6N —c=0 (C19)

Differentiating equations (C'15)-(C17) and (C19), the following matrix system is
obtained:

dN (1 — A)bde + dé
dn —bde

G || = 0 (C20)
dw —(1 = A)(N = n)bde — Ndé

where G, a 4 x 4 matrix, is the following:

—Mm + 1) + &=nZ ")”Z _Lﬁvﬂ AN - H+(1]—vA)an
0 —(m+1) —-n rZ
-Gl (1-2)z 0 H
Am—1)N -8=922 (1 _))[Z+(m—1)n] J H
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The determinant of G is obtained after tedious manipulations:

2(1 — \)?2Jn?rz?

|G| = —2X\(1 = A\)JrZ? - i

—2)HJ(m+1) <0.

The impact of a change in the experience-rating parameter on the endogenous
variables is given by the following:

ON _ 2(1— \)H?nb

0
Oe |G| <
On _ 2)H?Nb >0
Oe el
- - _ 2
om _ 2(1 = A)(IN —n)b AH(m +1) + (1-XN)JrZz <0

Oe |G| N2

56 = NlGl N 0 as Z < 0.

As can be seen, the free entry effect is present even if the firm size effect is allowed
for. Then, the average level of layoffs in the industry, L, and the average level
of employment in the industry M will decrease as a result of a higher level of
experience-rating:

OL om ON on
E—(1—A)(N—n)g-l—(l—)\)mg—(l—)\)m % <0
~—~ ~~
<0 <0 >0
oM 1. o 2(1 = A2 J(N — n)br2Z2
5 = Ta] [P~ VA = b+ 7 <0.

Now consider the impact of a change in the payroll tax on the endogenous
variables:

ON _ 2(1— \)Hn?

=~ o] "
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on _ —2MHNn

5 - IG' >0
am 1 2(1 — \)JrZ?
|G| 2\HN(m +1)+——N <0

ow 2(1—/\)JnZ < >
5 = N|G’I N 0 as Z < 0.

Note that with no entry, the result was that dn/0§ < 0 while here, dn/86 > 0.
Again, this is explained by the fact that it becomes more and more expensive to
have unused capacity. Also note that, agaln, the free entry effect is present. The
following is obtained:

=(1—/\)(N—n)aa +(1—/\)maN (1—/\)ma—n <0

<0 <0 >0

M 2 [(1—)\)JHr2?

2
5 _lGl N +AJHm + AH*N| < 0.

Thus, again, both average layoffs and average employment are decreased by a higher
payroll tax.

This appendix has thus shown that the combination of the firm size and free en-
try effects can lead to the result that an increase in the experience-rating parameter
or in the payroll tax has a negative impact on employment.
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Appendix D: Various expressions of section 3

Some of the expressions for which only the signs were given in section 3 are fully
written in this appendix.

Consider first equations (26)-(28). The following are obtained:

ON  —Ap:F'(N)F"(n)H + A(1 — \)F'(N)r2z?
= >0
apl |Rl

ON  (1-))?F'(n)nrZ?
dps N|R|

>0

ON (1 =XN)p2F"(n)HNb — (1 — A\)*(N — n)brZ? <0
de N|R|

On _ M1-ANF'(N)nrZ?

>0
apl NlRl
On  —=Api F"(N)F'(n)HN? + (1 — X\)2F'(n)n?rZ? >0
dpx N2|R|
On _ ApF"(N)HN?b— (1= NA(N = m)nbrZ®
de N2|R| <
ow  —A1-=XNpF'(N)F'(n)nZ < <
= 0 zZ 0
dp1 N[R] > 7% T
Oow M1-MNpF'(N)F'(n)Z <« >
Op2 |R| > 0 a Z _ 0
Ow _ M1L—-)pr F'"(N)NbZ + (1 = AP’p2 F"'(n)ndZ < 00as 2 > 0
de N|R| > '

Now, in sub-section 3.1, the sign of matrix S was said to be positive because:

ON on ON 0n 1
- == | A2 p1p2 F'(N)F"(N)F'(n)F" (n)H?
Op1 Opz  Op2 6p1] lRl [ pip2F'(N)F"(N) (n)F"(n)

A1 - A)2po F'(N)F'(n)F" (n)Hn?rZ?
N2

— X (1 = Np F'(N)F"(N)F'(n)HrZ?| > 0.
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Finally, in the same sub-section, the signs of dp;/8e and 8p,/0e were obtained
using the fact that:

[a_n ON 9N 0On ] _ 1 [_ A1 = A)?p F"(N)F'(n)HnbrZ?

Oe Op;  Oe dpz|  |R| N

(1 = A)3poF'(n)F"(n)Hn?brZ*
N2

— ))2 " ! _ 2

+)\(1 A:pF (N);(n)H(N n)brZ )] >0

_ (—A(l — Npupz F"(N)F' (n)F" (n)H?b +

[Bn N ON an] 1 [A(l — X)2p F'(N)F" (n) Hn?br 22

dp1 Oe  Op, Oe =m N2

- (,\2191 poF'(N)F"(N)F"(n)H?b — \2(1 — \)p F’(N)F”(N)Her2)] <0.
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