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/*

wxMaxima 0.7.3a http://wxmaxima.sourceforge.net

Maxima 5.13.0 http://maxima.sourceforge.net

Using Lisp GNU Common Lisp (GCL) GCL 2.6.8 (aka GCL)

Distributed under the GNU Public License. See the file COPYING.
Dedicated to the memory of William Schelter.

This 1s a development version of Maxima. The function bug_report()
provides bug reporting information.

/*

Clear all symbols

(%il) Killalbhs$

/*

Definitions (1) - (3)

Relabel variables since maxima offers no direct support for greek letters
alpha: a

rho: r
mu: m

(%12) profit(w,p):= p*a - w -C;
(%02) profit(w ,p):=pa-w-c

(%i13) r:g*(1+m*log(w/W));
(%03) ¢ [m Iogtxj4-1j

hid) ar*x + (1-r)*y;

(%04d) vy (1 - q(m Iog(\\;vvj+ 1D+ q X (m Iog(\\;vvj+ 1]
/*
Zero profit price (6)

Set w=W

(%15) w:W;
(%05) W

(%16) solve([profit(w,p)=0],p);
(%06) [p=-—’

(g-1)y-gx
/*

Clear w=W
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i7) kill(W,w);
(%07) done

/*

Check equation (6)

Ci8) -(W+c)/((g-1)*y-g*x) = (W+c)/(q*(X-y)+y);
-W-c W+c

%08 =
o) Ty —ax  yracx-y)

/*
Check 1T both expressions are equal after simplifying

(%19) ias(ratsimp(®));

(%09) true

/>

Selection wage curve (7) - (9)

(%110) W:ow;
(%010)

(%111) Dprofit(w,p):= diff(profit(w,p),w);
(%011) Dprofit(w , p):=diff(profit(w ,p), w)

(%w112) D2profit(w,p):=diff(profit(w,p),w,2);
(%012) DZ2profit(w , p):=diff(profit(w,p),w, 2)

(%113) Dprofit(w,p) = (p*g*m*(xX-y)*1/w-1);
{qu_mqyj_ 1_mpq(x—y)_

(%013) 1

w w w

(%i14) is(ratsimp(%));
(%014) true

(%115) D2profit(w,p) = (-p*g*m*(xX-y)*1/(Ww2));
mqy_quj mpa(x-y)

w2 w2 w2

(%015) p (

(%ile) is(ratsimp(%));
(%016) true

2

/
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(%117) solve([Dprofit(w,p)=0],p);

%017) [p=-— 1]

(%i18) -w/(m*g*y-m*q*x) = w/(m*gq*(x-y));
w w

%018 =
( ) mqy-mgx mq(x-y)

(%i19) ias(ratsimp(%));
(%019) true

/*

Equilibrium (10), (11)

(%i20) solve([profit(w,p)=0, Dprofit(w,p)=0],[w,p]):;

(%020) [[w = - cmay-enax . p= ° 11
(m-1)g+1)y+(1l-m)gx (m-1)g+1)y+(1l-m)gx

/*

Check w

(i21) -(c*m*g*y-c*m*g*x)/(((M-1)*g+1)*y+(1-m)*g*x) =
(M*g*(X-y))7/ (@*(X-y)*(1-m)+y)*c;
cmgx-cmqy B cma(x-y)
(m-1)g+1)y+(1-m)gx y+(1-m)q(x-y)

(%021)

(%i22) is(ratsimp(%));
(%022) true

/*

Check p

hi23) c/(((m-1)*g+1)*y+(1-m)*g*x) = c/(q*(X-y)*(1-m)+y);
C C

(%023) =
Wm-1)g+1y+(1-m)gx y+(1-m)a(x-y)

(%124) ias(ratsimp(%));
(%024) true

/>

Stability (12)

(%125) killQw,W);
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(%025) done

(%126) solve([p*gq*m*(x-y)*1/w-1=0],w);
(ho26) [w=mpgx-mpqy]

Chi27) p:(W+c)/(aq*(X-y)+y);
W+c

%o27) —-———
C ) y+a(x-y)

(%i28) wim*p*g*x-m*p*q*y;
mgx(W+c) mqgy(W+c)

(%028)
y+d(x-y) y+ag(x-y)

®129) w = (M*(X-y)*q)/ ((x-y)*a+y)*(W+c);
mgx(W+c) mgy(W+c) mg(x-yXW+c)

(%029) =
y+a(x-y) y+a(x-y) y+d(x-y)

(%i30) is(ratsimp(%));
(%030) true

(%i31) W_:(m*g*(x-y))/(@*(x-y)*(1-m)+y)*c;
cmg(x-y)
y+(1-m)q(x-y)

(%031)

132) w-W= -((1-m)*(X-y)*q+y)/((X-y)*q+y)*(W-W_);

(—y—(l—m)q(x—y){w—

cmg(x-y) )
y+(1-m)q(x-y)

mgy(W+c) mgx(W+c)
+ -_— —_

(%032) -
y+a(x-y) y+a(x-y) y+d(x-y)

(%133) ias(ratsimp(%));
(%033) true

/*

Inequality (13)

(i34) kill(W,p);
(%034) done
/*
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Condition is given wrongly in the manuscript.
It should relate to mediocre productivity y
rather than prolific productivity x and read

py > W
and inequalities (13) should read
y > gxm/(1+gm) and mq < y/(X-y)

Replacing the iInequality with equality,
I check whether these inequalities are equivalent to py > W.

%135) p_:c/(y+q*(x-y)*(1-m));

C

y+(1-m)q(x-y)

(%035)

(%i36) solve([p_*y=W_7,y);

mq X

(%036) L[y = 1

mq+1

(%i37) solve(p_*y=W_,q);

%037) [q=-—" 1]

my -mx
/*
Quality mix (14) and (15)

%138) diff(W_, q);

cm(x-y) c(L-mmg(x-y)

(%038) -
y+(1-m)a(x-y) (y+(1-m)q(x-y))’

(%i39) is(ratsimp(h=(c*m*(x-y)*y)/(y+(1-m)*q*(x-y))"2));
(%039) true

(%140) diff(p_,q9);
c(l-m)Xx-y)

(%040) - 5
(y+(1-m)g(x-y))

i41) ias(ratsimp(%=-(1/(q*(x-y)*(1-m)+y))"(2)*c*(X-y)*(1-m)));
(%041) true

5/
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hi42)  (c*g*(X-y)*(@*(X-y)+y)*m)/ ((c+W)*(y-g*(X-y)*(1-m)));
cmg(x-yXy+d(x-y))

(%042)
(y-(1-m)g(x-y)XW+c)

/*

/*
*****APPENDIX: Performance Pay*****;

(wid3) kill(p,W,w);

(%043) done

/*

The profit function (17) is

%i44) prof(w,p) :=p*(r*x+(1-r)*y)-r*w-(1-r)*(y/x)*w-c;

(%o44) prof(w ,p):=p(rx+(1-r)y)-r w+(-(1- r))%w -C

(%145) r:g*(1+m*log(w/W));

045) q Gnlog(xj+lj

(%046) DEY(l—q(mIog(xj+lj}kqx(mIogﬁx}klﬂ4_wy(q@nk@GD+1)_1j
(mlog(xj+lJ—-c

/*
The derivative of prof(w,p) with respect to w 1s

%i47) diffF(prof(w,p),w);

oy y(q(mlog[mﬂj—l]_ . (m Iog(vmvlj+1)+ ; (qu_mqyj+ nay q

X w w X

(%148) Dprof(w,p):=%047;
(%048) Dprof(w , p):= %047

(%149) Dprof(w,p);
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(%049)

(%i50)

(%i51)

(%051)

) (ol frexonen) mer .

w w X
W-w$

solve([prof(w,p)=0, Dprof(w,p)=0],[w,pD);:

2
_ cmgXxy-cmg X _
[Lw= 2 2 52 2.2 P~
(d°-2g+1)y“+(29-29°)Xy+q-X

(c(m+1)g-c)y+c(-m-1)qgx

11

(g%-2q+1)y?+(29-2qg?)xy+q?x?

/*

Check that expression (18) for w i1s correct

%i52)

—gc*m*q*x*¥—c*g;gz§12)§((qA2—;ig+1)*y“2+(2*q—2*qA2)*x*y+qA2*xA2)
- C*m*q*x* X_y _q *y+q*x :

(%052)

(%i53)
(%053)
/*

cmgx?-cmgxy _cmgx(x-y)

(q2-2q+1)y2+(2q-292)xy +q2x2 ((1-q)y+qx)>

is(ratsimp(%));
true

Compare flat pay with performance pay

(%i54)
(%054)

(%i55)

(%055)

(%i56)

(%056)

(%i57)

(%057)

kill(W);
done

W_t:c*g*x*m*((X-y)/(*x+(1-q)*y)"™(2));
cmgx(x-y)
W1-a)y+qx)

V_t:(y/x)*W_t;
cma(x-y)y
W1-q)y+qx)

W_z ((m*g*(X-y))/ (@*(X-y)*(1-m)+y))*c;
cmq(x-y)
y+(1-m)q(x-y)

7/
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(%i58)  (W_-(g*W_t+(1-q)*V_t))=
(€*a™(2)* (x=y)"*(2)*m™*(2))/ ((@*x+(1-a)*Y)*(@* (X-y)*(1-m)+y)) ;

cm(l—q)q(x—y)y_ cmq2><(x—y)_F cmg(x-y) _
W(1-9)y+qx) (1-q)y+qgx)° Y*r(1-m)a(x-y)

(%058) -

cm?q?(x-y)
(y+(1-m)g(x-yIX(1-9g)y+qgx)

(%i59) is(ratsimp(%));
(%059) true

/*

Wage Compression

(wi60) killcall);
(%00) done
/*

The Lagrangean 1is

(%il) LQw,v,D:=g*(A+m*log(W/W)*(p*x-w)+(1-q)*(1+m*log(Vv/V))*
(p*y-v)-c-1*(g*log(w/W)+(1-a)*log(v/V));

(%o1) uw,v,|)::q(1+mkgmﬂypx-w)uﬁ-q)@Amuoqu(py-v)-c+

ofatofgcr- ol

/*
The derivatives are
%i2) L(w,v,D;

%o02) - I[qIog(xj+(1-q)logC?D+-q(p)(—w)(mIog(xj+1)+(1-q)(py-—v)
[n1log($j+—1}— C

i3) diff(L(w,v,D,w);

. _ w ma(px-w) g
(%03) q bnlog(wj+1J+ " "

(%14) DLw(w,v,1):=%03;
(%04) DLw(w , Vv, 1):= %03
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(%15) diff(L(w,v,1),v);

1- - 1(1-
(%05) —(1—q)(m|09(:/’j+1]+m( aXpy-v) I(1-a)

\% \"

(%16) DLv(w,v,1):=%05;

(%06) DLv(w , Vv, 1):=%05

/*

We evaluate these expressions at W = w and V = v

(%a7) W:ow;
(%o7) w

(%18) V:v;
(%08) v

(%i9) solve([DLw(w,v,1)=0], w);
mpx-1

*09) [w=——""-1]

m+1

(%110) w_:(m*p*x-1)/(m+1);
mpx-1

0
(h010) —

(%111) solve([DLv(w,v,D=0], Vv);
Wo11) [v="PY"'4

m+1

(%i112) v_:(m*p*y-1)/(m+1);

mpy -1
m+1

(%012)
(%113) ratsimp(w_-v ))=(p*(xX-y)*m)/(1+m);
mpy-mpx _mp(xX-y)

%013 -
(0 ) m+1 m+1

(%i14) is(ratsimp(%));
(%014) true

(%i15)



