AJAE Appendix for “Crop Yield Skewness Under Law of the Minimum Technology”
Author: David A. Hennessy

Date: 5/15/2008

Note: The material contained herein is supplementary to the article named in the title and

published in the American Journal of Agricultural Economics (AJAE).

Uniform Distribution; Heterogeneity in Means:
The moments are
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Uniform Distribution; Heterogeneity in Variances:

The moments are
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Turning to (10), use », = 6(1—27)*(87” —8z +3)"*"* to obtain



A7y _g| ~4(87° —87 +3)"*(1-2r) ~1.5(1— 2r)" (167 —8)(8r" 87 +3)"”
dz (8r% — 87 +3)°

12(1-27)* —4(87* -8 +3 3(1-27)> — (87" —8r+3
=6(1-27) ( (82-)2_8( T 252' ) =24(1-27) ( T)Z (8z 2.52' )
7+3) (87" -87r+3)
~4r +47? 96(27 —1)r(1—7) sion
:24(1—2r)[ 57 g 32.5}: Y =7-0.5<0.
(87" —87+3) (3-87+87%)

Dependence in Uniform Distribution:
Use (11) to obtain the moments as
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Use this last expression to establish (12),
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Moments of Distribution with Density:
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Moments of Distribution with Density:
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Moments of Distribution with Density 0.75Cos’(¢;) :

When the RA density function is 0.75Cos’(s;) , then the cumulative distribution function is

0.5+ (9/16)Sin(s,) + (1/16)Sin(3e;) , and yield density is
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Moments of Distribution with Density [8/(37)]Cos*(¢,) :
When the RA density function is [8/(37)]Cos’(¢;) , then the cumulative distribution function is
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(A38) =—2—( )57 ()5 7( ) =g z[12( )+8( )+( )]
=— 912 {12(0.2326335) + 8(3—;) + (fg—ﬂzﬂ
4
o

[2.791602 +2.617991667 + 0.081812239] =-0.247287416.

Integrate



2, 16 (22, ., y 2 . 1 . }
dy =— Cos 0.5—-=—-—Sin(2y) ———Sin(4y) |d
[LLyiamdy=_""y (y)[ =~ _Sin(2y) - —Sin(4y) |dy
0, odd function 0, odd function

zl2 3 4 32 /2 2 4 .
[, yCos* (n)dy - [ y*Cos’(y)Sin(2y)dy

8 (ri2 16
=——| y*Cos*(y)dy-_——;
(A39) 3= 3z

0, odd function
4
T a2
o

8 wl2
= gj_m y?Cos* (y)dy =

712 2 4 .
[* y*Cos* (y)sin(4y)dy

w — 0.197465614.
T

And

72 4 16 ;72 4 . y 2 . 1 . }
dy =— Cos 0.5-=-—-—Sin(2y)-—Sin(4y) |d
[Lyamay=_—[""y (y)[ ~ - _Sin(2y) - _—Sin(4y) (dy
0, odd function

8 (2
=, yCos’ (y)dy -

16 (=2 32 rxi2 )
57|,y Cos' (dy =5 [T y*Cos' (y)sin(2y)dy

4 7l2 ;
(A40) - 0.7 j_m y®Cos’ (y)Sin(4y)dy
16 ez, 32
57 )Y Cos (ndy -

4 7l2 )
9 .[_”/2 y*Cos* (y)Sin(4y)dy.

712 3 4 .
J-_m y°Cos” (y)Sin(2y)dy

-

Now



3x° s (2x* —3)xCos(2x) . (8x* —3)xCos(4x)

w2 4~ 4 40 4 256
JLL .y Cos' (ny = L (2x* —6x° +3)Sin(2x) _ (32x‘ — 24’ +3)Sin(4x)
8 1024 -7
_ {3X5 . (2x* —3)xCos(2x) . (8x* —3)xCos(4x) e
40 4 256 -
_3(x/2)° | (2A7/2)* ~3)(x/2)Cos(2x) _ (B(x/2)? - 3)(x/2)Cos(4x)
40 4 256
L3212 (2x12)* - 3)(-712)Cos(2x) _ (B(x/2)* - 3)(~7/2)Cos(4x)
40 4 256
_3(x/2° (2712 -3)(x/2)(-1)  (8(x/2)*-3)(x/2)
20 4 256
212 =3)(x12)(-1) _ (B(x/2)*~3)(x/2)
4 256
_3(z/2° _(x12° -7 _(B(x/2)*-Ix
(A41) 20 4 256

=1.434461214 —1.519582264 + 0.205420414 = 0.120299364.



(A42)

15(2x* —1)Sin(2x) _ 5x(2x* —3)Cos(2x)

.[_”//22 y*Cos*(y)Sin(2y)dy = 2{

+2

[3(8x* —1)Sin(4x)  x(8x* —3)Cos(4x) |
8(128) 8(32) ;

.| @8 -1)sin(6x) _ x(6x° ~1)Cos(6x) i
216(32) 36(32) p

ol 5x(2x% —3)Cos(2x) | Lol X(8x* —3)Cos(4x) i
128 . 8(32) p

—+

2{ X(6x2 —1)Cos(6x)}

36(32)
ol 5(7[/2)(2(7[/2) -3)(-1) 5(7[/2)(2(7[/2) -3)(-1)
128
ol - (77/2)(8(7r/2)2 3)(2) (72/2)(8(77/2)2 3)(Q)
8(32) 8(32)
ol (r12)(6(x12)* -1)(-1) (72'/2)(6(72'/2) -1(-1)
36(32) 36(32)
5 57[(2(7[/2) -3) 7[(8(7[/2)2—3)+7r(6(7z/2)2—1)
- 4(32) 18(32)

8(32) 128

474869457 —0.410840829 + 0.075291158 = 0.139319786.

:|7r/2
-l2



J/,zz y®Cos*(y)Sin(4y)dy =[3(2x2 —1)Sin(2x)  x(2x’ —3)Cos(2x)}

32 16

+

[9(8X° —1)Sin(4x) 3x(8x* —3)Cos(4x) |
8(128) 8(32) p

_(18)(2 _1)S|n(6X) - X(6X2 —1)COS(6X) 7l2
4(216) @ |

.[332x° ~1)sin(8x) _ x(32x* - 3)Cos(8x) i
16(2048) 16(256) .

| x(2x* —3)Cos(2x) i _ | 3x(8x* —3)Cos(4x) e
) 16 o2 8(32) o2

{X(GXZ —1)Cos(6x) Tz _[x(32x2 —3)Cos(8x) Tz

4(36) 16(256)
o (7 12)(2(12)* - 3)(-1) N (12)(2(x12)* =3)(-1)
- 16 16
__3(7z/2)(8(7z/2)2 -3)(2) . 3(x/2)(8(12)* —3)(1)
i 8(32) 8(32)
__(7r/2)(6(77/2)2 -1D(-1 N (r12)(6(7/2)* —1)(-1)
i 4(36) 4(36)
__(71/2)(32(7z/2)2 -3)(2) N (712)(32(x12)* -3)(1)
(A43) | 16(256) 16(256)
3 7(2(r12)* -3) B 37(8(r/2)* -3) . 7(6(7/2)* -1) B 7(32(712)* -3)
- 16 8(32) 4(36) 16(256)

:%{(2@/2)2 g 38(r/2) ~3)  (6(x/2)'~1) _(32(x/2)’ —3)}

16 9 256

= %{1.934793864 —3.138595398 +1.533820177 — 0.296705866} =0.0065409428.

So



32
97?

72 16 ¢xi2 712 .
[ v ady=——["" y'Cos'(y)dy-—=| " y*Cos'(y)Sin(2y)dy

3

4 zl2 3 4 A
=527 Lo Y°C0S" (y)Sin(4y)dy
- —{3(0.120299364) +-32 (0.139319786) + 2 (0.0065409428)}
(A44) 372'2 972-2 972_2
4
-~ 7[12(0.120299364) + 8(0.139319786) + (0.0065400428)
- 94 _[1.443592368 +1.114558288 + 0.0065409428] = — 4(2'56;6§1598)
a 7
— _0.115492456.
Finally,
BNy -] _Ely’]- 3 Ely’] 208
y O-)?: O_)?:
(s _ 0115492456 - 3(-0.247287416)(0.197465614) + 2(-0.247287416)°
- 3/2

[ (0.197465614) - (-0.247287416)" |

_0.030999828 — 2(0.247287416)°
0.050328421

=0.015022322 > 0.

Demonstrating egn. (21):

_Ely’|21-3E[y|ZE[y* 2] +2(Ely|2])’
(Ey* 121-(Ely l2])°)

1+3z* _1+z7°1+27° (1+22j3
- +2

3
4 2 3 2

{1+ 273 _(1+ z° jz Jl's
(A46) 3 2

1+32°  (1+2°)(+27%) s (1+2z%)®
4 2 4

14228 (@+722)?°)"
3 4

(1—42 +62° —472° + 24)226\/5
(1—622 +82° —32“)1'5 .




Demonstrating eqn. (22):

14342 (1+42°)(1+242°)  (1+22°)

4 2 2

7, =

1+2123 ~ (1+222) \15
3 2

2122 — 4473 +32%2% + 342 — 42275 + 1325
4(1+ 817° -642° —32°2" ]1'5
12
_ 6434122 (1-4z+3A2° +32° - 422° + %1% |
(1+822° ~6422 ~32%2*) "

(A47) =




