Concave and quasiconcave
production functions
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Load Economicreasoning package only if itis not already
loaded

If[Length@Names["PLTools "] < 10,
Get["http://economicreasoning.com"]]

SetOptions[TheoryGuru, method -» "Parallel”];

Load other tools by clicking on extras and/or evaluating below

If [Not@MemberQ[$ContextPath, "OtherTools "],
Get["http://othertools.economicreasoning.com"]]

Derivatives at a Point

Remove([x, y, z, m]

2 inputs
of[x of[x
fobeyseulersthm = x [X, ¥1 +y [X, ¥ = f[x, y];
dx ay
TheoryGuru[{QuasiConcaveFunctionQ[f[x,y], strictly -» True],
af[x af[x
X>0,y>0, nMu >0, IIMH >0,
ax ay
8 fobeyseulersthm é fobeyseulersthm
n n, n u(* hod 1 *)}’
ax oy

ConcaveFunctionQef[x, y]]

True
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Variable interpretations

3inputs

of[x, y, z] of[x, y, z] o0f[x, y, z]
+y +z

fobeyseulersthm3d = x = f[x, vy, z];

dx ay dz

Theor'yGuru[{QuaS'iConcaveFunct'ionQ[f[x, Yy, z], strictly -» True],
of[x, y, z] " "6f[X, Y, z] ,,af[x7 Yy, Z]
—_—"> —_—"> _— ">

XxX>0,y>0,z>0," 0, o, o,
ax ay az
, & fobeyseulersthm3d A
ox ’
o fobeyseulersthm3d 8 fobeyseulersthm3d
n H’II u(* hod 1 *)},
oy o0z

ConcaveFunctionQef[x, y, z] ]

True
Variable interpretations

4 inputs

of[x, y, z, m .

ox
of[x, y, z, m of[x, y, z, m of[x, y, z, m
y +Z +m

fobeyseulersthm4d = x

= f[x,y, z, m];
ay oz am
TheoryGuru[{QuasiConcaveFunctionQ[f[x, y, z, m], strictly » True],
of[x, y, z, m]
ax
"af[x, y, z, m]

XxX>0,y>0,z>0,m>0," >0,

"af[xs Yy, z,m] ,af[xs Yy, z,m]
> >

o, >0, 0,
ay 6z om
, 0 fobeyseulersthmd4d 0 fobeyseulersthm4d A
ax ’ ay ’
o fobeyseulersthm4d o fobeyseulersthm4d
n H,Il "(* hod 1 *)},

0z om
ConcaveFunctionQef[x, y, z, m]]

True

Variable interpretations
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Revealed preference derivation (8 points)

a, b, v, w are vectors

. pv (1-p) w fluv]
Define: a = b= ——————, A=
fluv] FL1-p) w] Fluvl+fI(1-p) w)
1-
Aa = aY , (1-2) b= oW
Fluvl+fI(1-p) w) Fluvl+fI(1-p) w)
fluv]

definitions = {A = H
fluv] + fF[(1-u) w]

positivef = {f[uv] >0, f[(1-u) w] >0};

homogeneousf =
{flal = f[b] =1, fluv+ (1-p)w] = (fluv]+F[(L-p)wl) flra+ (1-2) b],
u>0= fluv] =uflvl,u<l= fl(1-p)w]= (1-p) flwl};

quasiconcavef = {(f[a] = f[b] &0 <A< 1) = f[xa+ (1-21) b] 2 1};
concavef = {O<pu<l1=fluv+ (1-p)w]l 2puflv]+ (1-p) flw]};

TheoryGuru[{definitions, positivef, homogeneousf, quasiconcavef}, concavef]

True

Variable interpretations



