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CCEA Crop/Weather Models for the Great Plains Region

Crop/weather models for vheat have been developed for the Great Plains
region of the United States. The enclosed maps indicate the areal coverage
of the varicus models for spring {(durum and other spring) and winter wheat
(Figures 1 and 2). The given regions are the combination of several

climaric divisions and many times comprise an entire state.

Data Base

The yield and climatic data base used to derive all ecf the models but
one is approximately 45 years in length. The yield data, from 1932-1973,
are obtained by aggregating the USDA/SRS estimates of harvested acreage
and production to obtain yields in quintals per harvested hectare for a
given region. The climatic data, from 1931-1975, consist of the NOAA/EDS/
NCC monthly climatic division averages of precipitation and temperature.
These averages are weighted, using acres harvested for 1973, to obtain the
monthly average temperature and total precipitatiom for a given region. The
data base for the Edwards Plateau model covers the same time period except
in the coastal border and south central districts where only the period

1961~1975 is used. The data are not weighted.

Trend of Yields

A piecewise linear curve is used to model the technology trend. The
vear 1955 is assumed to be the approximate time at which wheat yields started
to increase rapidly. Tais is consistent with the fact that lictle fertilizer
was applied to wheat in the Great Plaius region prior to the eaxly 1950's.
There is significant evidence that for some regions wheat yields have leveled
off in recent years. For example, Oklahoma yields appear to have rapidly

increased from 1955 to 1960, but have shown little or no increase from 19260
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== onward (Figure 3). Therefore, the models use one linear trend up to 1955
and one or more linear trends from 1955~1960.

Climatic Variables

The relationship between wheat yields and certain climatic variables

is known to be non-linear. For example, too little or too much precipita-

. tion may be detrimental to wheat yields. In order to approximate this

relationship, the climatie variabl~s are coded in terms of departures from

normal (DFN) and squared departures from normal (SDFN). Here normal is
defined as the long term average of the climaric variable over the entire
length of the historical data base.

For months in which both temperature and precipitation appear to make
important contributions to wheat yields, an aridity index is constructed.
Temperaturs is converted into potential evapetramspiration (P.E.T.) using
Thornthwaite's method, which requires only the monthly average temperature
as the climatic input. The index is computed either by subt?acting monthly
P.E.T. from monthly precipitation or by dividing monthly precipitation by

monthly P.E.T.

Wheat yields are lowered when the crop is subjected to episodes of hot
dry weather during the heading stage. The variable 'degree days above 90°F"
is used during the month or months which most closely approximate the time
of heading in a given region. It is obtained by averaging the degree day
values for several stations within the region. The actual anumber of degree

days is converted to a stress index (0-1 variable) by defining stress (=1)

SR -

to have occurred if the degree day value exceeds a predetermined threshold.
Otherwise, it is assumed that no stress {=0) has occurred.
The write-ups for the various models, listing the variabies and

w7 coefficients, are included at the end of this report. For use in forecasting
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yields throughout the crop season, truncated models are given in which
regression coefficients are estimated using only climatic variables through
a given cut~off point. For example, if the time of truncation is March,
the coefficients are estimated using only the climatic variables through
the month of March.

Note that the variables change among the varicus models. Since wheat
yields have continued to increase in some states, while apparently leveling
off in others, different choices of trend lines are used to represent the
technology curve. Because of changes in the crop calendar from state to
state, the climatic variables used in the model also may vary.

The Texas Edwards Plateau model uses the combined yield for the
coastal border and socuth central districts. These yields are separate
independent observations in the same model. Allowance is made for a shift
in yield level between the two combined districts and the Edwards Plateau

district. The response to meteorological inputs is assumed to be the same.
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CCEA Great Plains Crop/Weather Models

Region

Badlands (Nebraska/South Dakota)
Colorado

Kansas

Minnesota

HMontana

Montana

Nebraska

North Dakota

Oklahoma

Panhandlie (Oklahoma/Texas)

Red River (Minnesota/North Dakota)
South Dakota

Texas Low Plains

Texas Edwards Plateau

T

Type of Wheat

Winter
Winter
Winter
Spring
Winter
Spring
Winter
opring
Winter
Winter
Spring
Spring
Winter

Winter

]

SR



]
LL6T TTady
1
$/6T-1€6T uo paseq sTeuwlou TeDTBOTOI083I3Y 218309Y 19d STeauInd Ut paiansesy SPTILL
GL6T-ZC6T Yo Pasey SPIITL TEMIoN wox3y ainiiedsqg paienhg = NJAS
a8esaoy peisaniep 1Baym IDJUTM C/ET U0 paseqg sIUSTop Tewxof woxj saniaedad = NIQ
—— /D G0Z0B'S = SPTITA JO UOTIRTAS( plepuElsy
Z0%86°8 0T689°8 0S67L°8 T¢902°6 80L8EC "6 6999771 (eH/D) @ouetaep piepuels
€8676°C ELiv6'T 68EGH"T LTRED"E %8L90°€ 8£T05°¢ {BH/b) 10113 piepuely
S%Cel’0 06E8L°0 260LL°0 96152°0 150%L°0 962%9°0 paienbsg o
;1 97£20° 0~ €€°26 N4d (ww) d31g Tnp
Y80TL°0- yZ9TY ' O~ 106 2a0qy sfeq Isadag unr
SE000°0- Z2E000°0- £7°08 NAJS (ww) 29xg ung
8982070 ®LLZ0'0 S90E0°0 1A NIQ (ww) 194 - 99xg 1dy
£EZv¥90°0- T£990°0- 568500~ 26450 0- L9 8T NI (uw) *I°q°d - 231 IeR
. £691T°0 OBGTIT O 045010 801ZT'0 ZL0TT 0 0% G¢e NEd (umn) 93xg AoN 01 190
6908C°0 Z708Z°0 £€89¢°0 CETZE"0 6292E£°0 96E67°0 00°87 CL6T-5G6T PUal], IBSUTLT]
2OvER "0 £L190%°0 E0SEY"0 QETLE"Q 8L08E°0 808¢h°0 00°¥%¢ GCHT—ZEHT bu=1], Ie3UT]
80166°¢ oveEywZ'9 690096 TIZ0T 9 788T6°S 16¢Le°S 00T Juelsuo]y TTeIAQ
Lqng sunr TTady UDIEBY I2quaA0ON pu=ail TRWION ITARTIEN
ﬁO...nu_mUED.HH_
£37) prdey ‘2119g  :ElOYEQ YINOS SuosTiieRy ‘310de8pTag :®SEIQON :suoriels Aeq 99189(
0 2STIsIaylo ‘g7 uelyl 123e213 sARp 22189p JT T = 406 uUBYyl 191E3x9 sfeq =91Feg aunp
LBOT T = y3aBusaTheq tTiady BS6°EY = I 'L 4-4a
NpLl7y = 9pnltTae] £EB6 " = Nidusjdeg yoriep 88T'T = ¥ "L°d°4
Ly70°  (BIME(Q Yanog) TeIJUI) Uines (g
Yle1® {e3joyeQ uyanog) TBIIUI) (O
T . (e1o%eQ YINog) lIsemyinog (f
TSET™  (eaoyeq yanos) Teaauay Isem QY 8779" (edise1qay) oTpueyueg QT
. 3yFTem 15743510 401D EREEETY I5Ta35Tq doip
. TIA0H LVIHM  LNIM SONVIQVE .

TR

-y

—



AL AT INFEN II'AGF‘. |37 {

861¢ "
ENEEETY

LL6T Trady

GL6T-TE6L U0 paseq STewlioN [edT80To0x003ay
GLBT-ZE6T uo poaseq sSpPTat)
adea10y paisealel JIRaUM JI9IUTM /6T U0 poasey saulispn

BZIGT Y 6GZLT G [ATAN ML 6891%° L

98190°2 ¢6692°¢ L9915°¢ oveeL e

5L6LL70 REETL O 02£29°0 LTESS 0

66000 0-

IGLE0°0

YeTL6" T~ BEGLY T~

Z0STO"0 ¢6TZ0"0

0clz0 o Lyy20°0 T8LE0°0

7LIE0"0 £Z9e0°0 YEEL0°0 £0SEQ°0

FIYAAY BZOSZ 0 £LS0Z°0 90s0Z°0

9%11Z'0 60T8T 0 EYC6T" 0 LiI59T°0

99118 09718 L 78009 L goove"L
sunp e Ty EEETT

uoTIBIUALL

s233ng oM], pue ‘uowl] ‘spey ‘uvol3urTang

aiedlosd 1ad STEIUTN) UT Painsesy SPI2TX
Teuxoy woil 2iniavdsaqg paienbg = NIAS
Tewaoy woay aanjxedaq = NIAA

ellfb 60GZ6°E = SPT®TIX JO UOTIBTAD(Q PABPUBRIS

S0B02°6 (BH/b) @oUBTIEA pIBPUEIS
BILTET'C (elifd) xoxag paepuels
8626L°0 paaenbg 9
i AAY naas (unu) o8ag unp

LAY NaQ (muy Dailg unp

d06 2a0qy sdeq woaBag AR

8€°T9 NAa (ww) o91g Aol

09°¢ NIg (uu) 1-F°g - 29ag ady

TO*08T Nad (w) D214 aey o3 “ny

€1802°0 00°8T TLE1-GS6T PUSIL I®5u,T
898170 00" %2 SG6T-ZLGT PUSL], AERUTT]
01765 L 00" Jue3suo) TTeIanp
puel], TeWIoN BTQUTIBA

{SU0TIBIG Al 2°1%82(

0 ssTMIayl0o ‘TT ueyl 193e218 sfep =9a8ep IT T = J06 =A0qQy sheq 2921320 ABH

NobE @pnaraet

£760°T

ya8uaTdeq 1rady

0

SBT TY
29T 1

i

< H
o e
[E
-9y

443 % Tea3uad 1sed (9
iseaAnosg Q4 6ZZE " 1seaYlIoN (OF
30T11sT(q doi) R T I0TAIST] dol)

THAOKW LVIHM YUILNTM HLVLS 0dVI010D

R A LA A

W Y
~




DIAINAT, iLA(lFE ¥ (

LL6T Trady

G/6T-TERT uo poseq sTewicy TEIT80T01033

CL6T-ZE6T U0 Pasef SPTITX
o8ea10y PaiS?aAIRY JEDUM I9IUTM £/61 UG Paseq siyudrepm

666YL"C
1€859°1
8LYT670

TT000°0-
L8%00° 0~
CCOET 1~
620000~
01000° 0~
651R0°0
£0600°0
oy8gY " C
GGZLT°0
02875°8

aunr

PT2IIUTM pue

Zyvo”
g9¢0°
[AX4tN
6BCEC”

ENERET

TZEs8’e
£9069°1
2290670

BLGIO T~
££000° 0~
£0000°0-
908E0°0
0260070
ceLew o
CLE9T'O
[AALL AR

Koy

79T16E "€
791981
LS8R0

1

TTO000
veLr0°0
8%0T0"0
968T1S° 0
9L891'0
eeLYE" L

yoaey

UOTIBIUNI],

a1e109]] a19d STeIUTINY UL paANSeay SPILEL
Tewiof woxy ainjaedag pazenbs = NJIdS
TemioN woly aaniaedad = RId

eH/D TETSO'S = SPTRTA JO UOTIRTAR(Q PIEPURIS

LGO89 Y 86906°6S (B1I/b) @oueTiep PiRPUBIS
9vE9T ¢ 0L9vE"e {eti/d) zoxxyg paepuels
9£628°0 Tew6L 0 : paxenbg o
78°L6 Naas {uw) 93xg ung

t8 L6 Rad (ww) 291g unp

d06 2aocqQy sdeq 28a8d( Ley

29706 Nias (ww) 29xg Ley

2402 Niqs (uw) *rtF-4 - d21g el

7% 0C Hd4@ (ww) *L-g-d - 2913 AvR

06%10°0 L1292 Naa (uw) 031g q33 031 Bny
?69.%°0 LTTEC"O 0081 ZL6T-GG6T Pua1] I1EaUT]
876170 S6%0Z2°0 00" %2 CC6T-ZE6T puai], TE9UTT]
0912579 CGl9%°9 00T Juelsue]) [TEIea(
Lienxqgag pu=1g TEWIOoN ITqQPTIEA

‘punygra], *odpoT PUTOIPAN ‘UOSIIYJOH ‘uo03A0Y ‘SLRH ‘sSnqUNTOn ‘PueTysy :SuoTIel§ LBQ 23133(

0 2sTtmIayjlo ‘g ueyl aeoresaB sfep =22a89p IJT 1 = JO6 3noqQy sAeg o21F2aq Aey

No8t ®pnatieT]

aseayiInog 6
Ter13uve]) Iseld (8
IseayIIoN Of
Texjua) yinog (9

aataastg doan

286"

184°29 = 1 *L°49'4

= YaBuaTdeq yoavy 18%°T =V L°9°d
98%T” Texjuad Qg

B80T " Teajuap ylioN QY

BEST" Isamyanos  og

YAA Teajua) 3IsaM  (F

6ZTT" IsBMUIICN 0T

JUsTapM 39T13sTq doxn

THAOR LVIHM YILNIM ALVILIS SYSNVA

A-4



18

I

T S

1;u'1|r‘_|MAT. 1‘”\(:‘5} |23

LL6T 1rady

G/6I~TE6T U0 paseg sTrwioN TeoffoToxocaray
CL6T-TLHT U0 pasey SpIaTy
28212y PYISBAIRY IBSYUM IDIUTM LT U0 paseqd sIYITap

t%088°¢
964%L9° ¢
4646970

99000 " 0~
?9ZE0°0
£8522°0
108LT°0
0L70L"6

yoaIew

axeqdey I19d STBIUIN UL PRansea)y SPI2TX
TewaoN woiJ =2anjaiedaqg peaenbg = NJAS
TewxonN woxy aaniiedaq = Nid

/D €2207°%7 = SPT2TL JO UOTIBTAI( PIBPUBIS

0etrsL"9 {ell/h) =ouerIR) PaRpUE3S
Te869°C (BH/D) o011y prepumls
LYSE9 0 poxenbsg g
A06 @a0qy skeq s9a8ag unp

VAR Nadg {ww) oe91g ungp

B9 %I~ NIQ  (mu) *I1°q"g - d91g Lel

89°¢7- Nias (wm) °1°3°d - 991g ady

£2°06T NAAS {(tm) o313 iR o031 3ny

£Z0ST N£Q (um) 2814 Iep 023 Eny

19¢L2°0 0081 CLET-5GAT Puaa] aesurt]
666270 00° %2 GGHT~TEHT PUL] IBDUTT]
£0GGL°8 00°T ue3Isuon TIR13AQ0
pusiy, TEWION EXCEEETY

dnpunoy pue ‘aeTdog ‘°aTpuaTy ‘ejereqd ‘NaTHung :suoTIRIS LB 29i188(Q

199/G°€ £RIZCY" ¢ B16E0"9
611681 0L8ZL"T C99G6%° ¢
216£8°0 g/GELD L6L69°0
06979 1-
8%6L0°0
6T6Z0°0 0Tg20°0
£Z000°0- 12000°0- 100000
Yoot 0- 22000°0- 920000~
209100 L¥EE0-0 S9gL00
R6TBZ 0 Y6620 zas¢e 0
982770 9ELYZ "0 £64L2°0
82086°6 T9698°6 #GB0E" 6
aunp ey TTady
uoTIBOUNI]
ol 2PMITIE]
£590° sesa|yanoes Qg
9pTT" Teajual yanog Q8
eyz0°" 1samy3inog Qf

JydTepn I9T13S1IQ doan

G7 ueiyl 123218 sLep 95139D IT T = 106 2a0qy sfeg 23aFag sunfp

6L%¢°T = YiSuaTheq Aey 099°2¢ =1 *1°23°4d
I5ZT°'T = uyiduaTieq Trady FIOT = Vv L1 d°d
A TeIqua]d  Q§

Q1" ISBIUIION  QF

60ES” Teazu=2) y3jion Qg

IYSToR

39T135TQ doa)

TIJ0N LVIHM YILNIM HLVIS VNVINOW

A-5



/ .
j
LL5T Trady
¢
;urtf SLAT-TEGET U0 pastg sTeuwroN [e21dOoTC10859K 21e309]] 18d STeRlUIN) UT pPaInse?l|{ SPIOTX
: G/6T—72EAT UD pPasEq SPIDIA Tewxoy woxJ vanjxedsd paaenbg = Njidgs
adeal10y POISIAIRY 1BDYM IDIUTM /6T UO Paseqg saydrsepm uBwIoN woly 2anjredsad = NIQ
BH/D 88996°¢ = SPT3TX JO UOTIBTA®(] PIBPUBIS
S— BLRZC" Y £9L6L°6 £2099°9 £6TOB* 2 BLLL9°8 (eH/D) SoUBTIARA PIBPUBIS
T96L0°C EBLO%°E S{085°¢ c0809°¢ 1I85%6°¢ (en/b) loxxy piepuess
wr £IT06°0 079680 €eoes8 o 822280 09459470 paienbg ¥
m £9L08° 1~ ) 106 @aoqy seq @s18sQ unr
< L1000 0- GL°201 NIas (uu) 281g unp
|1¢W| £9ZE0" 0~ G/ 70T Naa (uu) Da1g unp
- 789570~  TE90§°0- 9€ " 9T Nia (Do) duwel Len
= 6TIST 0- 6ZT1ZT"0- 66EST 00— LE'T NAQS (uu) “I-a-g/oeag ady
C 026%0°0 %0L500 €6090°0 9£¢90°0 B6hE Naa (wu) 2213 320
- AT Y AAAI] %6906°0 748TS°0 91¢65°0 00" BT ZLET-GGOT PURiL AESUTT]
< 0oLz 0 coBTZ'0 B68YL 0 S06%Z°0 ¥9297°0 00" %2 SSO6T-CL6T puell avaUL]
20%98°8 66GBE"8 LTSTT 8 368067 L [ATEN AN 00'1T Juelsuo])} ITEIRAD
aunyp feR 1T1dy 1200320 puaxg, TewIoyN ITQETIBA
UoTIBRIUNL] .

uestiaael pue ‘Sanquaylon ‘uriiueij ‘mog uayoig ‘1xodefprag :suoTlelg Leq 9sadaqg
() @STIA18UI0 ‘(% uBU] 1528818 SAep @8a38p IT 1 = 406 2a0Gy SLeQ eaxdaq aunp
189°eS = I “1°d°'4q
— N, T% @pniTaen €I0T°T = ulBusyheq Trady LEE'T =V "1°d°d
318¢° Isanyanog  Qf
S1he” ISEI3YINOS 06 wERT " TeIjuagy IseT (9
Z081" Texjuajy ynos (8 T€S0° TexHUas 06
. SRERE 7101313as1q doay ERHATI] 131a1315Tq doan

TIIOW LVIHM HILNIM VISVIIIN

A-6



. {'1 s

If\ﬂlr‘luar 1]!.1(1“ -~

LL6T TTady

1010°
voyT”

ENEEET

C/BT-TIEAT UO paseg sTPMION TROTS0T0I0239K

§L6T-7L6T U0 Pa2sed SPTIRTA
afe0a10y paIsSvAIRl 1BIUM I9IUTIM /6T UO pasey sIyudiapm

0] YA
994081
S0006°0

26L0C° 0~
LE9YL 0
G1000°0-

a

LTETO 0=

c68E0°0
6%900°0
08¢S6°0
ST9E1°0
60065 "L

aunp

809%€ "¢ 6E0LB°E

ST6Z6 T HTLS6°T1

6L%68°0 ¢ECTI8 0

9€89/ " 0-

§1000° 0~

{Z¢10°0-

ZI8E0'0 T6TEQ L

£€L500°0 2%900°0

809%6°0 [AAA LA

LGOYT 0 S8860°0

Ligcyy L SOE06" 9
£LeR U2IBH

uoTIEDUNL],

N,9t 2pnat3ie]

Te13us) yanog (9
Te1lua) Qg

10Ta3std doiyp

918309} 12d STEIUINY U PIINSE3 SPTeTX
Tewioy woxy sianjaedag peaenbg = NAGS
TewIioN wox3y a1njxedeq = NJIQ

BH/D GETOL "% = SPTSTA JO UOTIBTAS( PICPURIS

G uByl 1938918 siep 29189p IT T = 106 2roqy sdeq

06L16" Y [4YAANEY (el/D) @ouETIEA parpUEIS
£9LTT ¢ 90LnE"¢ (eH/D) 10iiy piepuels
€8TSL0 £862.°0 paienbg y
%166 NId (ww) daxg unp

J06 snoqy sdeq 29189Q LBN

19°0TT N4as (wu) d91g Len

T9°0TT Naa (uur) dv1g AR

yZ2 61 Nigq (wa) L°9*d - 2914 IBH

¢G800° 0 BI*LEE Ndd (um) 2ax1g qag o1 8ny
T00TZ T TORIV'T 00°9 0961-G56T PUR1L IedUT]
9001 0 GesR0°0 00" %¢ CGAT-ZL6T PuUa1l Iesur’]
Loyow 9 CvLTL 9 00°T Jurlsuo) TTBISAQ
£xeniqeg pusiy TeuxoN BTqETIEA
Jaeqol pue ‘4A3T) BwoyeTd(Q ‘AITD) BOouog ‘@8ey :suoriEilg Leqg =291daq

23182q £eR

[82°8L =1 "r-4°a
0/86° = yidusTdeqg yo2aey W T =V "1'3°d
9T1%’ TBIlU3) YiIoNy QF
£6c2" 1samyanog  Qf
VLT TBIIUD) 1S3 QF
EDEEET 30123857 doi)
TECON LVIUM . LNIM VHOUVTIAQ . »

A-7



LLET TTAdV

£4699°1
8T¢6e" 1
TETES 0

¢5Z0L"0
£L000°0-
¢I820"0
?L000°0~
GGEEDTO
08027 °0-
<0000 0~
£8800°0
BeZ8T " 0-
08890°0
VA A
YLZB69

Aepl

6ITIB"'T
185%¢°1
TOLT8 0

69000° 0-
2L8¢0°0
££000°0-
BZct0°0
9g8LT1e 0~
¢0000"0-
6280070
AR
LETLO"O0
£8TC9° ¢
GLBTT L

yoIey

218303} 13d STEIUTNY) UF pP3INSEIY SPTITX
TewICN woliy 2inliedag paaenbs = NiQS

TeWIoN wol] 2In3aeda(

Naa

BII/D LTTEB*T = SPIPTL JO UOTIBTASQ PABPUEIS

LTy e CBESTE 988%5°¢ 90%%L Y
L00GST 184471 78ERE°T 608.LT" 2
T91%L°0 CT9%9°0 S7566°0 6S8ZY°0
I5°¢T
£0°ve
567 6-
620000~ 8¢ &Y
0L9L07°0 BT %Y
000Lz°0- T6TTE "0~ 9t 6
20000°0- £0000° 0~ £0000° 0~ €0° 082
71600°0 £9600°0 Z10T0°0 §0°082
¢66TZ"0- BEEOL *0- 66L%E" 0= Y5 0T
0699070 £0S50°0 889900 SLB80°0 00" G7
T0692°¢ [49¢): 1A T1¢T5°¢ 096922
17916°9 6T6%L"9 9STES"9 0EL8L ¢ 00°T
A1eniqag Lienuep I3quadaq puai] TeNIoN
UOTIEDUNL],

NoOE 2pnataet

£686° = y3IBusTLrg yoaey

(SL61-T96T) 19pIog Te3SEOD ~ Zg PuE ‘TRIJUS) YINog - T8 s309T138TQ doap
PUR ‘(GLET-TEHT) MPIIBTJI-SPABMPY — () IDTIISTG dO19 I9a0 paTood 31B eIVP DTITWITD PuUe PIITX

TICOW FADNVIYVAOD IVIHM YALNIM NVALVId SQUVAQI-SVXAL

(en/b) @oumtaep pamvpuels

(eH/b) xoxxy paepueas
paaenbg ¥

NS
Naas
Nig
NadS
Nad
NI
NS
NIa
Naa

(0o}
(nuw)

(un) cI-3°a

(wu)

(urur)

(00)

(uu) 93xg °9(Q 031
(u) d93xg d8(Q 03
{(Jp) dwdl xzquadzq
SLET-1E6T pu=a], 1edur]

duag,
o9ag
d9ag
pERE |
91y
duag

L=l
ey
1B
24
934
ue
dag
dag

juelsue) zg pue Tg s3oTaisig doian

JUBISUCY TTRIDAQD

ZI%7°86
£sTE

It

aTqeTIRA

Z8 Pu® T8 SID2Ta3sT( dox) woly B3ep JT T = g8 PuUB Ig 103 Jueisuon uorday doid

A-8



i(n)hﬁlhlﬂr la;ﬂn‘wu

LL6T TTady

C/6T-TEGT U0 paseg sTEwioN TeoTdoTolo93aj
SL6T~-¢CL6T U0 pesEg SPT2TA
28ea10y pa31sanle]] IBIUM ISIUTM £/6T U0 pPaseq SITToM

CYi09°1
S8L92°1
0T1LE8°0

ET000"0-
04£00°0-
L£2520°0
£0%00°0
GGHT8"0
I8ZE0°0
760489

sung

[4:3 1%
Z8yve”

IUIToN

CoCYL T
CETZE'T

92818°0

®8.00° 0~
1e%20°0
605S00°0
£6528°0
BOTR00
260L€°9

Kefy

087108 T
TeZHe 1
GL08°0

915e0°0
80G500°0
LY6L8°0
01SE0°0
[A AL

REELH

UoTIEDUTLLY,

NoEE = @pnaTiel

Spus WoeTld Q%
ITqeL ssoan Qf

I0T1a3stTqg doin

6L£02°2
[A4 N B
9485470

%9L00°0
0vdLB"0
C¢8IEDD
GL%8e°9

Lieniqag

218103]] a9d STRPIULNY UT PIINSE’ SPI|TL
TewxoN woij saniiedag payenbg = Njydsg
Tewaoy woxy sanjaeda = NAQd

Bl/D T6ET6°Z = SPTITX JO UOTIBTADQ PIBPUEIS

VAT AR
91£09°1
BETTL O

02950°1
8GZT0 0
509099

pua1y

TL°L8-
g80°T0T
T0°9
ELvhe
009
00 %2
00°1

TeillIoN

6I8T1°T = yarBuadeq sunp
38usTdeq y2aey

¥8B6 "

81%9"
BTS9"

ydien

TITQOW LVaHM YILNIM SNIVIZ MOT SYXIL

——

Nads
NAd
NId
NJd

(eq/b) soueraep piepuelsg

(e1/0) 1oaag paepueas
poaenbg ¥

(mwy -J*3-g - 289x1g unp
(ut) 29a1g Aey

(um) +1°g*d - 921g 1By
(uwu) 22xg q8g o3 dny
CL6T-GGAT PURL], Ivaul]
SGHT-CE6T PUaa aeauTq]
Juelsuo) [TEIZAQ

STqETIBA

255°88
£EY6°T

Il
<

Idtq
“1'gea
SuTeTqd M0 YInog gz
suTeTd MoT YiroN TzZ

Iotaastag doan

A-9



LL6T Trady

C/6T-TE6T Uo paseqg sTewlof TeOT80T010913Y

CLET-ZERT U0 posE{ SPTITA
29212y poilsaalel] 1BaYUM I9IUTM C/pT U0 PISEG SIYITON

QEEY9°E G6%C0°¢

286291 wgoLlL' T

£Ev¥068°0 98£98°0
. 890y 1~

120000~

£%500°0

TEL0S T | BTHLT T

62200 05L20°0

CECTO" 0 6£9T0°0

LLEeTE T £9002°1

0%62T°0 #HETT"0

BOHOLE 'Y CEOTT"Y

fey TT3dy

2aeI29] I9d STRIUIND UT PaInsedly SPTaTXK
1euIoON woxy ainilaedsg peienbgs = NAQS
Truwzoy woij 2anjawvdad = NJA

PH/D GZIEY'Y = SPTSTX JO UOTIBTAR(Q PIVPUEIS

05%29°¢E 0LgCE" Y fAA ATV
I8€06°T L00CZ°T 09659°¢
66E2L8°0 T699L°0 961690
70°TL
70°TL
¥9°0
gLLv0'0 %9°1-
196T10°0 STyi0°0 %0912
76TED" T 65LG80°T BEBG6T'T 009
€90ET"0 £E79%T 0 6GE80°0 00" %2
£890¢ % 79LT6°¢E YA YA g0°1T
y21el Lieniqag puaip, TeuwioN
UOTIEIUNI ]

uveuwleads pue ‘M3TAUTIBT4 ‘TWBI} :sSexa] ‘(ofen

NgGt @pnataet]

(eH/b) @oueTiep paepUEIS
(el/d) 10117 prepueas
peaenbg y

d06 2a0qy sAeq o918ag Al

N3ds
NJd
Nad
Nad
Nia

(uw) Deag Aen

(wa) 29xg A=l

(ww) -7-g-4/921g 1dy
(um) *L*3y'g - d2xg el
() 221g qa2g o1 Iny
D96T~SE6T PUSIL 2EIUTT]
GGAT-ZEHT PURIL IBOUTT
Juglsue) [TBaABAQ

3TqeTBA

IBHOUYETQ :SUOTIe]IS AB(Q @9182(q

0% uveyy Ia1e218 sdep 92139p IT T = J06 2A0QV sdeq 2213aq Lep

§T80°1T = yiduwatieq Trady
/86" = YiBuarheq yoaey

ceIL”
O ET

shg9” (sexal) suTeTd Y8TH yianog ¢TI

§H89- (sexalr) sutreld YSTH Yy3zion TIT

IR 301x3SsT( doad
T2poy 3eaypm

127UTH 2TNUBLUR] BHOUETR(-SEX],

H]
<5 H

06069 “Lrdtd
¥85°T *Latd

(PwoyeT0) @TpUeyueg QT

3911318TQ doi)d

4' =
A

A-10



L1

LL6T Trady

£9620°C  £%679°'T
9%eY° T %065 T
8S6E6°0 8%226°0
GZ66T 0
96%58° 0~ 190LL°0—
BTILL6°0- LG6T0°T-
818LZ°0- GESLZ'0O~
GLGC0 00— 9KSZ0°0-
89000°0- TZ000°0-
o7T70°0- %Z9C0°0-
698L0°0- T7SLEQ°O-
LT2EL°0 1Z%TL'0
BeHLTTTL ST60L° 1T
jsnany L[r
wEe1’
EREFE

C/6T~TE6T uo paseg sTewioN TedT80T010233
CL6T—-ZL6T uO pasey SPIaTA
adeaa10y poisearel jeoyp Juradg £/gT uUO paseg sIyTToap

gIT98"¢
66%796°T
6€848°0

09990 1-
£.88T°0-
BE810°0-
T2000°0-
195807 0-
96vE0" 0~
AN AR

TZ6L9° 11

sunr

LETLD'9 6Y800°8
06¢85°¢ £6678°C
98E8L "0 7592470
€LL62° 0~
9€610° 0~
8€000 * 0~ Z7000° 0~
LBETO"O- 62600°0-
0%£20° 0~ 19£10°0-
95089°0 ZLS0L'0
£60%0°TT BETL8° 0T
&Bj Tridy
GQﬂuNUGa.H

No%7y = @PPiTael

[e1ju2) yanog 08

AITIIST CWmIn

91129 Ixod STEIUINY UT PIInNsealy SpTar}
TewxoyN wolj =anjaedsq psienbg = NIOs

Tewliof wolj sanlaedaq = NI

2H/D LSEST'S = SPTTA JO UOTIBTAS(Q PIBPUBIS

599T6° L 298Eh "8
S9L18°2 E6%06°¢C
6LSTL70 9568970
L0910° O~

G8E69°0 6E£6%79°0
10985 ° 01 g9Z%8'01

11o1ey puai],

9ZTIT°T = Yaduayheqg

Ee' 12
[A A
89°6T
€T YT
£Lg8
98°ST
98¢t
09°0LT
0012
001

TeWIoN

Trady

9%9¢-
99%¢"

JYITOM

TA0H L¥AUM ONI

dIVLS VIOSHNNIM

(eH/b) PoueTiIERp PIBPURISG
{(BH/0) 1011y prepuwlg

psaenbg y
NaIas (Do) duaj Eny
NAd (Do) dwel TOr
NIa (Do) dwaj, unp
NAdS (Do) dwaj fey
NIa (un) Do1g Lew

NIQS (um) *I-gcg - 291g ady
NiQ (umw) L g°d - o9ag 1dy
Naa {uw) 813 xBR 01 120

GLET-GGHT PUSIL I®DUTLT]
JURISUCY TTRIBAQD

aTqeTIEA

1697 1Y
RCT°T

il
<

‘L34
Latd
Jsamyinos O/

TBIIUR] (S

29TaIST( doad

-y

A-11



.t- LN

o P

ANICTATAT, 1LM1F! [ 5]

Li6T 1Tady

GL6T-TEHT Uo poseqg sTeuaoN TeoI8oToxroaila)
SLG6T-TEHT U0 PIsSBY SPTITYL
afedady peisoaiaey JwayM Surads g/6T uvo peseq sI1ySIop

SEETIY T
67ESS T
TEGSE "0

068¢0°0
7G850°0
0£900°0
08STO0
0%L0L°0
TETLT'O
LGEYT 9

L1nr

66£0°
EREFET

ELL%B°T
24489°1
9942870

LTL50°0
€9110°0
996T0°0
9056¢°0
EBEBI"0
08888° ¢

aunp

Npo8% = @2pnITIRT]

So%9%°§ L9vI8" s

ESLEE"T 9LTIY 2
TLRG9°0 ETIEZ9°0
0%220°0
c0zzo'0 612200
16692°0 £8T8C°0
85T9T°0 TG08T 0
TL8Y6°9 Y8ELT9
el yoaep
uoTIBOUNI]

91e329[] 19d sSTeIUIN) UT PIINSBIY SPISTL
Tewzon woxl axniaedsaq psienbs = NJOS
TewioN woll 3axnizedaq = NIQ

BH/D GHBBL'E = SPTTX JO UOTIBIAS(Q PIepuelg

£920T "9
2506%°2 .
£6485°0
£8° 66—
§9°9¢
A A
0T SET
96282°0 C0*8T
60L8T"0 00°ve
GATH0"9 00T
Pusa], TewIoN

9787°'T = uyaBueTdeq Lynr

1SEIUINOS (6

19Tx31sT(q doin

€162'T = yiBuaTheq Aen

6£99°
296¢”

IudTen

TIAOW LVIHM ¥ 15 ALVIS VNVINOW

Nad
Nad
NId
N

(ell/b) °douetaep prepuels
{eH/D) Io011F piepuelg
paienbg g

(uu) *1-3°g - 222g Ior
(uw) o814 ungp

(uu) -1-"g°g — d2ag LBy
(uw) axg apy o3 8ny
TL6T-GG6T puail iesur]

GG6T-ZL6T PUSlL 1eauT]
Jue3suoy) TTBIDAQ

STqETIBA

9Tl %t
0so°1

I

)
<

"
.

1td
‘g0 g

I1SE3YIION (F
Te1Iua] YylroN 0F

12113510 deoan

&

<~
4 &

A-12



LL6T Trady

S/6T-T€6T UO poseq STewloy TEoTd0T0X0919W

GLBT-ZL6T U0 paseqg SPIITX

28wa1dy paiseaxel Jeayy Suradg ¢/ ue paseg siyftom

R NAA R
£0656° T
5C2E88°0

BIvas " 1-
9588 0
C%000° 0~
BELEDO
9£L10L°0
%000 0=
I8T00°0
£GEET0°0
9TL%T°0
EEL69°0
0s680°0
TT#ER"L

£1nr

LSET”
Ye80°
8760"

Z8690°Y
8CLT0" €
08TL8°0

heoet 1-
%000 0-
6GTYU"0
qoBYy*1
9%000" 0~
L6200°0-
685Z0'0
6£9LT°0
£7589°0
7ey0T1°0
1169979

aunp

2181991 12d STERYUTNY UL PRINSESIH SPTITA
fewioN woxy @=anjredsq paienbg = NJIQS

Tewxon woxy sanjaedsd = RJIQ

Bl/D 68GE6'Y = SPTSTA JO WOTIBTAD( PIARPUBIS

687049 9BELL'9  OOESL®Y 007108

85686°C  99709°T  69865°T  060E8°T

6S69L°0  9L09L°0  098%L°0  TO¥69°0

869771

SE000'0-  Z4000'0-

85900°0-  60000°0-

09920°0  9T£20'0  996Z0°0

890€2°0  6T5ZZ°0  OBLOT'0  §%L97°0

€9569°0  £95§9°0  5/889°0 .  YI68S°0

0£ZET'0  BIEYT'0  TOLZT'0  €L6LIO

8Y6T°S  T8600'S  GLELO'S  0TISTY
LeH Trxdy 2aeR puaiy

ECIELELLEN

97 °68
97768
Lo
Ly°0T
Ly 01
£9°9471
00°8
001t
00" %z
00°1

TEMION

{(eH/lL) @oupraRp pIARpUBlg
(el/b) Ioxxxm niepuelsy
paaenbs ¥

d06 =2a0qy sdeqg =2a.a82q Tnr
J06 @2n0qy skeg a9afeqg unp
NAasS {wuw) 23ag unp
NI (wu) o21g wnp
Nad () -y-q:g/o013 AeR
NIgS (wa) -1 dI g - v31g ady
Ndg (ww) *I°9*g - 2dexg ady
N4d (unz) Jeoxg ey 031 2ny
ZL6T—-G96T pUaly IeauT]
G96T-956T PUR1] IE9UTT]
GGOT-ZEL6T Puaay IEouly
UBISUO) TIRIIAQ

STqeTAEA

UOISTITTIN pue “J0ury ‘umolssuwel “siiod puel) ‘0Z1e] ‘UOSUTHOTQ “IoieWSTd :SUOTIBIS ApQ ®=x3ag

0 ssTMmInylo ‘CT ueyl av3ea13 shep asilap
0 @sImiaylo ‘gz ueyl asjesad sfep ssadep

€67 T = yarsusgdeq Aey

NoB% = @pnitie]

aseayInoes Q4
Te13us) yinog (f§
Igemyanosg g/

IoTa38Tq doaj

TICON LVAHM ON S VLIOMVA HIMON

L62T'T = y3susTheq Trady

9T191"
gLTT”
BGSTT
605T"

IySTOM

JT T
IT 1

= 106 2a0qy sfeq 2218aq ATnr
= J06 ®2A0QY sdeq s=18aq sunr

Ik
< H

€18 %€ 1087 d
T50°T 1974

TeI3U2Y Qg
TeIIUs) 3Is8M  OY
Tellua) YiIoN QF

1samyIzoN 0T

30Ta3s5Tq doxn

é L]
Moo F

13

A

-



.yvﬂ W

MTICTINTAT, lluim‘«? 83 [

LL6T TTLdy

[4iT4a
th9te”

TUTTON

G/BT-T1CET uo poseqg sTeEwioN Teorfotoroaisy
CL6T-CC6T uC posed SPILTA
o8eaioy poassnaey) jeoym Buradg g6 uc pesed saydrepm

BLLOT Y
L1920°¢C
6144870

YT6LE6 T~
L8BLT°T-
T.690°0-
BLTIE"O
LT500°0
18E8%°0
£8922°0
€CE806

KTnp

T9TE6 Y 9.960°¢ £12€6°6

7L022°T 094622 R A

9784870 9T6£8°0 TZ918°0

£E9CL0 T

Z10£0°0- 788L0°0~

£5%9Z°0 6TLTE0

760100 28¢10°0 8ETT0°0

98£8%'0 $T905°0 REETS 0

£€857°0 0T0SZ *0 00LE£2'0

9ZETY "L L6EE6"T £602L°9
aunp Trady PERGH

uoTIEDUNIT

21e309 Iod sTEIUINY UT pIANSEI SPIITA
Tewaoy woxy iniiedag poaienbg = NIAS

TewloN woxl =aanjiedad = NJIQ

BH/D 6L162°G = SPIPTX JO UOTIETARQ PIBpURIS

£848L°6
6L50%°C
£6¢08°0

£Y0ES°0
f4-a L radii
ST6%S"9

puaA],

9Ly
9Ly
vLTIYE
00°8T
00°%ve
00°1

TEUION

(eu/b) sdueTiERp pIEpuURIS
(ell/d) zoxag piepueag
paxenbsg y

d06 =2A0Qy sdeq seilfeq Tnp
A06 2a0qy sdeq 92a39q unp
NIQS (0o) dwoy ady
Nad (Do) dweoj ady
NAQ (ww) 2214 aey 031 3ny
TLOT-SS6T PU91], AB=2UT]
GS6T-2€61 PURIL 1EauTT]
JUB]ISUC) TTRIAJNOD

SSCEREEN

sj10] pueig pue ofae] :suorielg Keqg 991eg

omwﬁzumsuo.mﬂcmsunmummuwhmﬁmmpmMﬁw
0 @sTmiaylo ‘g ueyz zaie=aad Lep woiaBep 3

(ea0¥eq yixoN) TRIJUID Is5eY (9
(23o0¥eq yazoN) 3seayizoN 0Of

IDTIASTQ doan

gLeT”
YLz’

TS TON

LVIHM DONIHdS TIVA WIATY GIY

]

1
T

J06 @r0qy sAeq oaa3aq ATnp
J06 2a0qy-sieg 22a82Qq ounp

n

[

(maocsauuTry) TRIlGE) 189N QY
(mi0saunT) IsamylaoNy (T

19Ta3IsT([ doin

A-14



LL6T LTIdY

ISF-vwSvi
G/6T-TE6T Uo paseqg sTeuloN TEOIB0T010913W aaeloay 12d sTeIWTNY UT Painseey SPIRIX
G/6T~7CRT UQ pasey SPI3IX TewxoN woly aanjavdag poaenbg = NJUS
afea1dy poisoaley Ivayp Juradg €s6T uo poseg siydTam TeuwtoN woxl mm:ummaga = Nid
TH/D 0S890°% = SPTSTA JO UOTIBTADQ PIBPURIS
0t660°7 ¢85.E°¢C T¥8G6S°S 1041279 62860 (B1l/0) @duBTIBA IBpUBRIS
16871 LETYS T £uLsE T 6EEGY T £65279°¢ (BH/D} ao0aig paepueag
1.L9G8* 0 £8648°0 SYAR TN £9059°0 9LL65°0 paaenbg ¥
(296L°C- L6°TT Nad (0g) dwey Tnr
IXAAS A 6T980°€- 406 ®nroqy sfeq 291lsq unp
£0LTO0°0 GO96T00 19'06 Nad (uw) 2@1g unp
AL TASS PIA TR 0966%°0- L9°T NJas (uw) -I-Tg/oeag ady
LBETL™O 8%62L°0 79L56°0 L£9°1 Ha@  (uw) “L-d-Jg/o91g xdy
0980070 S6ZT0°0 £8020°0 ¢87¢0°0 L0 %81 Na@ (ww) do2xg xey o3 Sny
[AXAA M TTI60%°0 989SE°0D ITS6E°0 ¢TL8E "0 00°81 CLBT-GGAT PUDAL awauT’]
880%0°0 L68L0°0 TEGTT® £9TOT"0 9¢ZET O 00°% CSOT-ZC6T PuRll aeeurt
CORES~L 99821 L TY%Eg"¢ £4002° S v09ZL Y 001 Juelsu0) TIBIAAQ
ATnr sunfp TTady uoae puaij, TEWION EXCERETY

UWoTJBOoUNI],
umolrajepm pue *A3T) prdey ‘9axaTg ‘uoiny ‘usapiaqy :suoTaelg Aeg 3=189(
0 @STMIR13I0 ‘g7 UBY: 123®218 sdep 93189p IT T = 106 2roqy sdeq @a1fsq sunp
60T°T? =1 "L°U°4
NgS¥% = 2pnitael] 99TT°T = y3asualieq Trady 9711 = ¥V "L-i°d
CL10°” Iseayanog O £8Ye” asesylioN Q¢
29e0° Teazxua) 2Ises (09 ridA TeIlU2) YlaoN QF
[T 1ea3u2) Q¢ TLRT” ISIMUIION QT
Tray 30Ta35Tg doxn 4T TEM 10TIISTQ dox)

TRAON LVIHN OF 15 VL.OMVG HLNOS s

A-15



	GeneralDisclaimer.pdf
	0001A02.pdf
	0001A03.pdf
	0001A04.pdf
	0001A04_.pdf
	0001A05.pdf
	0001A06.pdf
	0001A07.pdf
	0001A08.pdf
	0001A09.pdf
	0001A10.pdf
	0001A11.pdf
	0001A11_.pdf
	0001A12.pdf
	0001A13.pdf
	0001A14.pdf
	0001B01.pdf
	0001B01_.pdf
	0001B02.pdf
	0001B03.pdf
	0001B04.pdf
	0001B05.pdf
	0001B06.pdf
	0001B07.pdf
	0001B08.pdf
	0001B09.pdf
	0001B10.pdf



