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APPENDIX A
User Manual for Streamflow Generation Comparative

Analysis of Results Program



Table A.1l.

Description of

input formats,

Data Segment

Card No.
in Data

Segment

Format Symbol

Description

PROGRAM
MAUT

Annual and
seasonal
generation
mode ls

[

Format Free

Formaf Free

Format Free

Format Free

Format Free

NR

MAN

LL

NJ

IHIS

Number of data values in the time series
to be generated

Number of synthetic traces NR in length
to be generated (MAXIMUM 50)

Qutput option for writing statements

= (: write out various program results

= 1: do not write program results
except for summary results

Model number for stochastic generation

technique

= 1: AR2 model (autoregressive 2nd order)

2: AMAR model (ARMA-Markov)

3: BKL model (Broken Line)

4: FFGN model (Fast fractional
Gaussian noise)

5: ARMA model (ARMA(1,1)

B

Program option for disaggregation

analysis

= (: compare synthetic generated time
series

= 1: compare historic time series
after disaggregation




Table A.l., Continued.
Card No.
in Data

Data Segment Segment Format Symbol Description

1 - Format Free IN Number of lines to print out 1in

. disaggregation model
2 Format Free TITLE o Title of the watershed and generation
technique used
3 Format Free MODEL Depending on which model, NJ, chosen,
’ PARAMETERS parameters are input respectively

PROGRAM
MAUT
AR2 model 3 Format Free Rl lag~one autocorrelation coefficient

3 Format Free R2 lag~two autocorrelation coefficient
AMAK model 3 Format Free (1l model weighting parameter

3 Format Free (2 model weighting parameter

3 Format Free AM Markov model lag-one autocorrelation

" coefficient

3 Format Free PH ARMA autoregressive aarameter,

3 Format Free TH ARMA moving average parameter,
BKL model 3 Format Free B quality parameter, use 3




Table A.l. Continued.

Card No.
in Data
Data Segment Segment Format Symbol Description
3 Format Free H model parameter, Hurst coefficient,
use K estimate
3 Format Free A model parameter, ays calibrated to
o(1), K, N
BKL model 3 Format Free  MRI Sets A = Ay if p(1) is > than maximum
of Eq. 4.50
FFGN model 3 Format Free (2 Model parameter, lag—-one autocorrelation, p(1)
3 Format Free H model parameter, Hurst coefficient,
use K estimate
3 Format Free B quality parameter, use 2
3 Format Free N model parameter, number of summations,
use 10 or 20
ARMA model 3 Format Free PH model parameter, autoregressive term, ¢
3 Format Free TH model parameter, moving average term, O




Table A.2, Sample input.

65, 50, 1, 3, 0, 0
BLACKSMITH FORK
3, .76, 5, 1.151, 1




Table A.3. Sample output.

NigoSy MAhmSL, LLE), NJe3, [nlSsd, LWes,
Blxdedy MAEN,T6, nLuSs AAal,1%7,
= Are Ilown 92 STD DEV = 13808, 74

TYPE O RESFMBLANCE STATISTICS FOR S50 SEQUENCES

BRUKEN LInE MOOEL
BLALRSHLITH FINAL
NYROF MONTHS, .
N2z ® OF PREVIOUS SEASONS,
NE x OF YEARS, >
12w COUNTER & FOR STARTING PREVIUUS SEASON,
NOT®l LF 0 TEAGSFORM, NGYed IF THANSEORR,
IHIS®L Tein READ RISTORIC vImE SEMIES,
IvSxl, THEN VALENCIASCHAAKE 0156,
LNz LINE & TO PRINT OuY GEN. YRS IN DWONTH §/R,

uYx12, ni=i, nx6S, 1Z»12, NOT=0, InISe0, NTRACESSO, Ixmel, IVsel, Lneo, ALx0.333, NCL=0, ISTARTE1979,
INITIAL VALUES OF PREVIOUS YEARS MONTHS w/0) MEAN SUb,

LEBIELVA -
AMx6,333, DSEEDZ3ORIGIRAL 0,
TRAnSFORMED ANNUAL ANMD HONTHLY MEANS,

130,616028922, 15,4982968379, 49,9057705532, 48,4082000473, 47 ,v56502

3843, a47,2004964076, 45,83270775481, 51,6549618038,

65,584378623, 73.3538362%50, 60,280578556, S4.0138180896, $2,1946868134, 50,0113527409, 5,27908622538, 4,5319805347, ,35826213311,
8,20935225895, 3,83225119577, 6,1117380296, 12,0951981324, 15.196224514, 9,9137717541, 7.3120250%7, 6,5601925205, 5,661058RY6b,

& MATRIX, .

C »aYHIx,

NEeDe NYRIZ, NTRACESS0O, Iwksl, ISTARTL1979, NiLsl,
oDOnk CRUSSINGS TOTAL DEFICIV PUN LENGTHS ANG SUNS

CROSSINGS - a1
TOVAL Ruk LENGTH 79
TOTAL Run Sus 32009, 481

DFFICIT RUN LEMGTWS AT CROSSING LEVELARE 1 1 2

DFFICEY PUN SUMS AT CROSSING LEVEL ARE 32,26
4,22 76,58 514,385 68,23  1657,38
1357,32 bBY,57 158886 158,05 156,45
654,25 185,29 770,55 ~ 724,86 879,78

298,738 35,87 317,51 1299,13 400,31
092,57
MEAN ST, DEV, Max o MIN
Rin LENGT™ 1,93 Va0l 8,00 1.00

Ryt SUN »TBR2E 403 ,01BUE+0T ,29b1F 404 42186401
GEn, AnnUAL STATISTICS, .

1 3 2 2 2 2 2 2 2

2 1 2 2 2 2

2
S81.02
1%67,26
2901,20
262,63
484,95

RyMAY
. a,o0
«2961E404

1785,53
521,635
1980,19
1795,92
532,90

As92B12,038007, DSx31327,0232022, 5Kw0,161279240166, He0,61462743711,

HY%, -

3 2 2

1361,10
1649,93%
704,18
657 62
575,27

t 1

2 o 3 2 2 2 '
1 2 1 2 2 2 2.2 2 2 2

634,17
9495, 00 1005 69
166,08 94,64
1034,05 149, a0

1364,50 1069 42

JOODZESOD [SRIVES0D LLISTF 00 pIIIc400 _TOSGEH00 _TIOOE40D _THOOE400 _SISUESND Q1136400 ,QT9TE¢n0 IH2TE+00 ,4TT56 400

SYY LENERATED,

LAG 1 SERIAL COPR,,

AHC 8T, 493734370527, .

LAG | SERIAL CORR, (ENERATED,

«tyPaEe, 135201851948,

OLUMPAPISUN MONTHLY MEANS
tg."‘t'ttt‘.ltt".*f'ttﬂt‘..0"0'#0.{000.0

GCTUBEF  MuveEMaLr  DELEMREW Januaky

FEARIIARY

MARCH

APWIL

MAY JLnt JuLyY AUGLUET SEPILMugH
LI R R T T R T e T R )




Table A.3. Continued.

HIGVUPIC SYATISTIC

507,31 5043,23

176,02 a816,15 date,.00 BOAY 2% {3039 ,RS  1R538,.31 1eit?, o8 74863, 0% es2e.92 S74% %4
AybRAGE GENECATEL STRTISTIC )
Se37.3q S147,71 G036 ,39 1806 41 dar3 90 hbed,97 13135 44 JRd%Y,02 1061206,62 TusS,04 o%3b,ue 57%¢.ab
STAN, UEV, UF ayEw, GEW, STAT,
e02,0% §65,7v 147 uth 124,29 106,67 1A0,17 451,96 15,88 2av, 07 bd,16 LT hs,.48
MAXTMUM GEV, STATISTIC
145,83 5547, 31 5868,83 370,25 4652 ,86 654,86 14518,98 19717.,23 10&30,22 Te2o,70 6654,53 5815,78
MYNIMUM GFMN, STATESTIC
- 511,32  4T37,23  4ob4,09 448835  4158,95  5090.26 12235,81 16737,87 625,48 V337,12 6daS,11  SpHu,4l
mEal DEYIATION STATISIIC
L A A L e Y e Y I S S S 2 d e s TSIt
L3 0,01 4,00 0,00 .00 B.00 «0,01 2,00 -G, 00 3,00 0,00 -y, 00
8T. DFv. UF DEV, STATISTIC
[ 13 0,03 0,63 6. 0% 0.62 0.0% 0,03 0,03 6,02 6,01 0,01 0,01
OCOMPARISUR UF HONTHLY $TAN, DEV,
LA A2 it Xy Ty Y T2 I I P TR Y 2
OCTOBER NOYEMBER DECEMRER  JANUARY FEHRUARY MARCH APRIL MAY JUNE o JuLy AUGUST SEPTLMbbw
XA NRNEE TR RN INN AN A NS RN INVRA SRR bW
HISTURIC STATISTIC . o .
1656,57 1337,47 1263.83 1260,25 1030, 84  2270¢,89 »B448,98 10330,07 4716,27 273980 260,21 1854 ,68
AVERAGE GENERATED STATISTIC N
1699,90 1378,22 1303,084 1220,18 1042,55 2050, 71 65%7,78 108061,04 4498 ,07 2738,55 2265,34 1867 ,8%
STAN, DEy, OF AYER, GEN, STAT, ’
150,60 123,30 120,71 101,09 85,29 159,72 513,00 731,17 266,07 72,23 56,41 57,69
HaxInuMm GEM, STATISTIC
2993,81 1685,96 1530,56 1445,51 " 1257,82 2504,43 a036,76 11927,60 53123,27 2918,24 2403,481 1962,19
MINIMUM GEN, STATISTIC : .
1847,95  1144,63  1108,24  1062,22 859,52  1704,62  S411.12  B615.12  4019.71  2614,19  2158,73  1763,08
MEAN DEVIATION STAYISTIC .
ERRRNAREARRNARRIA SRR RRN NGRS SANARE AR AN ANY .
0,03 =g, 03 ~0,03 -0,02 «0,01 0.10 0,04 6,02 8,05 ¢,00 ~0,00 =0,
ST. DEV, UF DEy, STATISTIC
e, 6,09 6,10 o,08 0,08 0.07 0,07 0,07 0,08 0,0% 0,02 0,03
OCLOMPARISON NF MOWTHLY SKEWS
tatittt'ii"tttttit**t#"ttt‘t*tﬁtttti'**"<
UCTOBER NOyEWMBER UECEmpER  JANUARY FEBRUARY MARCH APRIL mAy JUNE Juby AUGUST SEPTEMBER
: REEIZANANEO L RRRARNNRAEAR A NP AN ER RN G NGO R AR EN D
HISTURIC STATISTIC ’ ..
: 0,37 0,248 5,26 0,43 0,40 Z,28 0,99 0,72 1,08 0,52 0,48 u, 4%
AVERAGE GENEMATED STATISTIC
a8 0,38 0,31 0,27 N, 18 g,41 8,74 0,68 06,38 0,10 8,04 G401
STAn, DEv, OF AVER, GEN, STAT, ‘
2,36 0,34 2,39 0,37 n,36 0,36 0,48 .42 0,40 0,37 0,37 u,37
MaxTHUM GFN, STATISTIC
1, 1,12 133 1,32 1,83 1,43 1,74 1.67 1,48 1,07 0.97 U2
MINIMUM GEN, STATESTIC
“h,17 -0, 24 0,39 ° w0,38 0,65 =-0,32 -0, 11 0,01 -0, 40 -1, 56 0,80 ~0.069
MEAN DEVIAYION STATISTIC
LEAA A AR A2 a2 s s iy i sy TP Y2 22T PR T T 3
‘il &9 0,38 -0,31 0,39 0,56 8,82 0,26 0,085 .04 n,82 0.51 v,99
87, DEv, OF Dby, STATISTIC
0,97 1,22 f.65 0,89 6,89 Fals B,46 ¢,.58 Q.37 e, 71 0,78 b3
MONTHLY CROSSInG PROPERTIES
tiiiit*’Drttﬁttitaﬁinit-i.at‘t**t't"ﬁ't"i
CRUSSING PRUPLRTIES HIST MEAN ST 0Ev. MAX Iwyum MININUM MEAN DEV ST, DEve
BRRAR TR AR AAARE IR R G AR RN AR T AR RNT SRRk PPN A RN
BEAN CRUSSINGS PEk 6% vEARS as, 00 42,20 2.bd ar,00 38,00
MEAN QUN LEMGTH 2402 1,9% G 08 2e17 1.63 a0l HLuh
$TL UEy UF ToF BUN LENGTHS 0.86% L 0416 1,50 4,56
MEAN HUN SUM #lo,t . w21 ,4 81.9 1050, 4 75%,3 -t n,l




Table A.3.

Continued.

STU DEV NF Tub RUN SUMS
L R O L Y R N R A s SR LY
LeuP LOSS FUnCTION

To14L YIELD
TNTAL pENEFIT

ANNUAL AVERAGF YIELD
ANHUDAL ST DEV YIELD
ANNUAL AVFRAGE PENEF]T
AnKUAL ST DEV BENEFIT

RFSFRYOIP SIZF
PRUR LESS THAN
HISTORIC
19067843 1F=p1
J392156863F =01
.Sb8235294E-01
L T84313725€~91
L96G392157E-01
o 117647059E+00
. 137258992E+00
.156862745E 00
«170870588E ¢0¢
LA9LDTBGU3LESOG
«215686275E¢0¢
L€35293118E400
258961961E 400
+273509804E +00
«Z29411T64TESQD
+313725490€E406
0335333333E400
+352941176E+00
e 372549020£400
5921568636460
2411764706E+00
L431372549€E+00
+@50980392€+00
2470588235E+00
+4901960TBE+00
«509853922€ ¢00
52945 1765F400
5496196086409
LI6B627453€400
+288235294E+00
L0078a3137ke00
L62745098CE+00
+037656824E 400
+0Obbb666TES00
L,0B62T4S1PELNY
« 105882353E ¢+ 00
o 725090196E 405
L 745098039E 400
LTOATLS8BE 400
2783313 725E40%
L803921509E 400
. 82352949128 ¢00
LBA3137255E40¢6
L062T45096E405
L582352943F +00
290190 JTR4ELO0
LY21568062T7E¢0 Y
JHULLTOLTIE O
LF0CTHUZIAL 400

RESEPVUIR S1ZE
«3841R5114F+04
«226138922€404
+251566883¢ +08
2976791 26E 404
«341371961¢ +04
+349907086L 404
+362325454E +08
«377579986E404
+382764637E+404
«388654307€+04
+389934883E4048
«906951189€ 404
+418049361E+04
+42360094B€406
+429032049€+04
«833408597€+04
«436201540E+08
«8509036448E+08
+452615963E+04
+458805200E+08
+265704704E %04
+3660504926+04
«369576258E+048
+870178249E+04
«472364755E+04
+887628796E+04
+488598056E+404
+393851673E+04
+490321112E+04
«497855328F +04
«498210870E+04
+500847081E+08
+52246185aE+04
+533665544€ +04
«5428328G6E¢04
+551a69086E+64
«63080918TE+04
+649337490E+0Q
«654377320€404
«6T0438289€+04
«677553239€¢04
«6BUALTASAE+ NG
+7262366B88F +04
«7263547G0E+04
o 132206395k +64
e 751277682¢ 404
«TTT0N1648E+RY
«81296935SE 404
«85679776% +04
«880406990¢ ¢+0u

©74,1

HISY
J1BLUE 58 1
«USEBF #4568 L4
W 2RHBETGO L2
«JA71E*0s L1

JTO28E €08 ,T7003E¢0¢

«360QE406 3
3641.35

ANN CROP YIELD
+28684370T7E+p6
2276301023E406
281215434E 496
,282470434E+06
2283530304g 406
«283712520€+06
+284012344E+006
+2BUS11429E+906
«2B8524990E +06
+288561172E496
+284717862€+06
«285230793E+06
+285785567E+06
«285805647E+06
+286318061E+06
+286557106E+006
+286701940E+06
+2869350483E+06
22B7130594E4+06
+287383619E+06
+287G1062SE+00
+287588430E+00
+287690206E +06
«287738548E+006
«287743151€E+006
+287942616E+06
+«28603147BE+96
+288112245E+06
+288216T12E+006
2c8B29322UE+00
«288350100E¢06
«289111364E+006
«289138320E+06
+289143272E+006
«289222726E+00
«2692935527€+006
+289730U15E vl
«290150001E406
«29020867SE+00
«29060B58UES0O
2291407208 ¢+00
«291756006E400
292323126F 406
+@92H1TBS9E 400
«2Y284B014E+00
22939038296 ¢ 00
»294514164E 406
«294523042E 206

.o €YUBROII9E #0b

«290135301€+%0

Te5,9

SE AN
RTaE +0B
S91c+08
LUSIX 1
43stene

S17E+06
5268,23

2 702707082€406
+OT693TUIE+0O
«688985104E4006
«h92052564E+06
«094673745€+06
«095095675E+06
+095330242€4006°
+0%7053001L.406
«69T086225E+006
2b%7174871E¢06
+097558703E+06
26988154443 +06
«700173639E+06
« 760223635k +06
o TC1479250£ 406
«702064911E+06
«TG2419752€+006
»703015354E+06
»703669954E +06
«T08092316E+06
2708170732E+406
«704591653E+06
«700841008E+06
o« TOU9IS9LYU2E+0L
+700970719E+006
«T05a59409E+06
+T0567T7121E+00&
«705875000E 406
o TUB130943E+DL
+T0631BUONE +0b
«T06555T4UE+00
+ 7083718426406
+708388883E+06
+70BL0101TES06
«T08595679E+06
+ 7087691408400
«TL9854216E+006
.710882202€+06
+T110112S4E +06
.T11991931E+06
« 7139470659 +06
« 7188022156400
«T16191659E+06
7174037556406
«T17575633E 406
7200043826406
« 7215597026406
.T721581454E+400
.721991478¢ 406
. 785531488E 406

123,

ST,Dty.
«2578¢ U
«6316E+00
o $900L N4
Jh021E404
«9717E¢04
+1132E+0S

1623.16
ANN CROP BENEF MAX FUN LENGTH

4 1235,4

MAxImpM
«1932e408 L1
L4732e408
«29TRE*0h

+T2E0E+0Ub
8924, 65

24000000008 401
«800000000F+01
.400000000£¢01
+403000000E+01
L40G000000E*D]
+40G000000E+01
JH40000000PCF¢0]
+400000000E%01
2400000000E*01
+400000000E+01
«4090000090E+01
#4000v0000¢E +01
«4N00CNO0NELD]
+400000000E+01]
«80000000GE 01
«400000000E+01
«40000000cE+51
S 4N0000000F +01
+H400000000E+N]
«400000000E+01
J403000000E+D1
LU400000000F 401
.403000000E¢01
«400000000E4+01
+400000G00€+01
JH00000000£401
«40Q000N0OE+NT
+40000D0NOE+N]
L400000000E+01
«4900000060¢F ¢01
240000n0000E+01
«409000000F +01
24N000N0DOF+01
«400000000F +01
+40N000000E+91
JU400000000F #01
LU4NANDBNGNESN]
2400000000E+C1
L400000000E401
2403DUNCA0ESDL
d4NONONNOGELL]
+40000NNVQESC]
240099000 0E+D1
Lu0000rn00Ee0]
L400DCOYROESNT
24000C00N0E+01
L UnQBONNGOESN]
LU40B06N000ESOL
LU4NB000NOQESN]
.B0u090rCOFe0L

LUUnaE»0B
“£T63E 406

6T6SE+006

580,4

HMINLHIM MEAN DEV
T96E+0R “0,005
-0,005
-0,005
0.024
0,008
0,024
2261.48
RUN/MAX SUM
+40UADONOVESO)
+300000000E+0}
S 3U00NANONESDY
+U000GOOGOESI
JUPBONOOCOESRY
LUGD00000IE+S
SU4UN00D0DOE+OT
J400000000E+0)
L400000000E+)
JUOONONOUOE+GY
+400000000E+01
L400000000E+01
+80000GVO00E+GL
+Q00000000E+01
+400000000E+01
+G0N0000MVNESOY
+@00000000E+0Y
<400000000E+01
+30000000GOE+O1
«800000000E+01]
«400500000E+01
«400000000€+01
2400006000E401
+800000000E+G1
+U00000000E+G1
«400000000E+01
S40PNBOO00ED]
L40N00NO00E+QT
LU0N000000ESNT
J400000000E401
LU0ONODOGUESDY
LU00000000E+01
«0000000GO0E+01
JU400000000E+0]
6000000D0ESNL
LUN0Q00NODELOT
LU0D0PNGO0ES0]
JU00N00NOO0E+0T
LUORO0NN0OESO1
L400NOUNONESN
JUD0Q0DOCAESD]
+400000000E+0Y
LU40D00YDO0E G
JUUNQ00N00E+D]
L4000D0CNO0ES U
LU0000GDO0ESUT
JUGONO0NONESD]
LU00000000ESNT
S4T00000GIESNY
«BONONONGOES()

-0,45

8T, CEve
] 0,0138
n 0,0138
¢ 0,016
37 6.0336
[ 0.0138
3 G.03148
.45

MAX RUN SUM SUM/MAX RUN

+23555405TE+04
«215091780E+04
L226148C23E+04
+2374GT063E 404
L2UT590639E+04
«251566884E+04
«250676157E¢04
.273582607€404
273878977 +04
2786353526404
+2B0GT0041E+D4
+294537849E404
«295620137E404
«296125531E+404
«297929057€+04
«303112392E+404
+303551426€404
«303365143E+04
+304989863E4+04
«309167970E4+04
«309851850E+04
«313905692E404
+3169389863E+04
«317512412€404
«319054052€+404
«319645895E404
+320361953E¢+04
+324526Tu4EL0Y
«326242509E404
«3309120664€404
«332418865E4+04
+332798184€6+04
«333765¢106E¢04
. 336199462E404
«339096151E+04
+340492009€404
«JUS1750069E+04
«3U990T73B6E+04
«3518798206E+404
« 360936564E¢04
+36385%0195E+04
.3649UBIBIESCY
«3652020062E¢04
«368959475E¢+04
«37215a4737€+04
«373371121E4+04
«3T9TUUSIUESOU
«3B06TTIICEL0L
JAN21U98TUE Y
«564001146E+04

2+23555405T7¢E +uy
«192704954g+0u
2«21096AS60E ¢4
2215091780k ¢00
237407063404
223871469bE 404
2239436238404
L240U22426E 404
L204950629E 404
+246B68738E+04
L 247590899 ¢0u
2248173129e404
2294255040E+04
2 256876157€+404
+2643068601E404
«26LB5UTSVE+0G
»P08G33084E+LL
2 270682605E 404
0272524445400
«273582607E+04
«273878977E 404
«27U299768E¢04
275619062404
«2T788T6031E404
«281090359E404
«2811927UbE +04
2812716546404
2« 2855764SUEL LU
«P9UTBTTGBE 40U
2296125531 ¢04
«303259152¢+04
«303965143E+04
«304989863E+04
« 3096518508 ¢04
«313407781E¢04
+ 3161799416 +(4
«3106936963E¢04
+317512u12e¢04
«319645R95E+0uU
322892391404
«324520TYUE+CH
o 32624250 404
J350912604E¢04
e 3824857226404
2 3U0UG2009E+0u
« 345175009k +04
«3S18T9B2BE ¢V
+ 3609365646 404
«3733T11¢élke00
564001 14bESOY




Table A.3. Continued.

JARLIG2ISTE 400 (392404525 400 L, 29T162194F 4Nk ,T2H04TIISEIG0 E000000C0ESN] LAGPON00D0E+UT ,0SUITTB20E404 654377820k 404
I X322 a2 R R R R A2 SR EYSSYRT S ST 0 )
TuTAL MUNTHLY DEVIATIONS, MEAN 0,030 ST, VLEv, 0,335 Skt b UTCTYUTAL ALL b, 847
IR AR PR R N R F S R R SR A2 LSRR 222 2T 2]
ANNUAL STaTISTICS AvERAGED UVER NMTRACE GEN,,
I Z2 2R E R R R AR B PR YRS 2222323 R FR RS2 2 XS
ANtUAL STATS HmEaN 57, Dty Skéw LAG ONF HURS)
(23 A0 238222 RS 2 2 22 R R X R 2L 2SR 22 222222 2]
HISTORIC STATISTIC

92040,92 31%80,74 n,50¢ 4,494 . v.704
AvERAGE GFHERATFD STATISTIC )

Y2612,18 31130,87 0,137 0,294 a,728
STan, DEvV, COF AVER, GEN, STaT,

347,70 493,77 n,367 0 i 0,070

MaxIMum GFH, STATISTIC

©3243,30 32491 .8 1.241 4,593 0,854
MINIMUM GFN, STATISTIC

768,95 30107,92 -0,53) 0,029 0,459

MEAN DEVIATION STATISTIC
LR I Y s T Y LR A AR AT S

0,00 Dett1 0,724 0,40% f,052
St. DEv, GF ULEvV, STATISTIC

0,00 0,02 0,734 (oL 2 8,100
ﬁQt*i**Qti*?itiiiitt*i***i*t*tkit*it***’iﬁ*
TOYAL AmnNuAlL DEy, 1.191 JOTAL FOR “UDEL A ,038

I X282 22222222 s R R Y2222 2222 22 22 3

wRUKEN LINE MODEL
ALALKSMITH FInAL
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Table A.4. Program listing.

-

P T i v

?ILE
FILE

FiLE
PiLE
FILE
ritt
FILE
FILE
FILE
FILE
FILE

IR RN e Rl N e Rl o ak e )

o i o T B R R

RESET Fube

SET AUTUGT

BIRD GGURFS ¢ RON IabL /e
AIUD {USHEHE Faam [H3L/a
sTHD HONRIS FROM THEL /2
H1AD GGNHEL FROM IMSL/=R
2D HSPLY FRUs fuSt /=
slun GGUBS FRon THSL /%
witD MERFT FROM LHS| /=
$IHD TUGETTIQ FruM INnSL/s
Alad UERTST FROM IMSL/3 .

BOKRTNDZREAOTE (HASKECS1ZE w2 2]

FOLTITLE R CROPY ;R INDADTI 3K MAXnICE ] 20220, BLDCKE L2000, ARELE 280
4h0, SAVEF &L 1oRa999, ﬁthRzr?f\PE“C'AS%:,SEClQI?Vﬂﬁtsz,AREQSﬂlOOQI
!b{IITLE&“YP%UN"ah3MOBQIBNs PAARECSTEEa20, DLOCAETZE 6b0D, AREAST2E S
KQBO,aﬁv%?ﬂCTOR?QwQ,SEE}RXY»iYP€§CLﬂo"‘yﬁfo”lf¥uSt-XH,XREASUIDNH
PYCTETLERPYOURTY A nDel g MauRe (51 i8r20,BL00n3T 2000, AR A8 EER
A450, 5AVEFACTORO99, JECURTTYTYRE a.aFCdnZ:;uﬁhaiﬂgéﬁﬁﬁﬁaXOGC)
LOLTITLE =  yiaint®,  INOSDIS 4&Nf i:hL”fxE?z LU0, ARESBT2E=
2450, 3AVEF AL TREYIY QECURT TV TYIE CGR TAUSE RN, AREASBLO0D)
xatrirLEa"raLTA".ninoauzsx,nk Biifan S;AREASYZEq
KU50, BAVEFACTURSB9D, SECURITY TV [0 AREASEIN00)
zairlTsz"uAulL“ <3v,u0133 ﬁn 0,AREAZIZES
1, AREASE) 000}
(1, AREASTIE s
CAITEAS81000)

ARTA812Es
SARZAS 1000
HEABY7ES
LAHEASEI500)
‘g ABTiExR
10,47E3881000)

l!(Y!?lF "t&ﬂﬂh";niNbJGLLﬁ»
FUSO,8AEFACTNRBYTS, BEQURT
PIOPYTLE R A, nlaus0] s8R, ﬂnhﬁit 17r 20,
SUSD, 83 /FFACTOHRIT, QECHRTTY TV RLLC
Tal(TITLEary "phliiuDIQV4‘£{<CﬁSif
BUSH, GAVEF AN ToREVYS , SECURY
TRETITLEe O T 0] Se, JALRRCE]
2SO, Ak FaU Ty, SECURLTYY YR
SEASa Ay L TOCHASTIN NYRROLDSY GEnis
CumMpa TS al T celaiOulC a¥ (803210
BISanuREa-Tas - Axipidl, Tad sOHTI Y
Arlzaulonto. #3510 18T Odnes SOOEY
srlabsing o L INF TI0EL

FaCaras] pAauTlooral AUISIAn nOTSE HabEL
FEGyp ey G FRES Trim 874

FRGnaFfo o niGr fi HODEL D/R

AHanAAN thunaad)y luGLL

Corpsstigleg, Cuxnrna7lon 8/4

MU T e 41 STATISTIC 4R

ChOSSa0R s b PHIPERTIES 841

PEFCITa~td o8 TIVE RS G744

ST4usE s« §TEN Dby, G/

ARY PavA s TEw3T

Bai, Paitachy [prdg &z,nH,,feg
FRAL PacapitHsy 02 ,Hg
GUYAK (At F TENSY t:,cz Ay
HEETERTIN SETE B ST S IR
dahge b Teaf

PrAdus b st bay DdadfL AT o

Liau I frespel IF hn «R1TL

1001853 w23y 10 il aTOKIE freerty Sl
ferogafsT, Ti b whbnled afawm

ST 5187, §,h, ST, Lfvy
R R EA R T IR A YA S O

Mp RESLROIR SL7E
s PRGOUCTTON HODFL

¢y Ry

Am Ry T

~
z

Sligr) HUbELS




Table A.4. Continued.

CONMQUzAF 74A KR, LL

CuttiOn/Zas /U8 kDG, K

CONHONZE /Py THE

COARDIIAET 7R o Ny & A P iR
connonzed/mgnd, b b, L

COMHDNZE/HY -
COMMON/ZES/CL, €2, AM AN, PH, TH

COAMOt/FE /1, STD ’

COMOUIF 2/ GAme

CHANOLZFYZ7AV,51T

CONON/ZGA/Z LY, RS JL
COMSONAGT/X nAN E 4TS LN, NCL, ISTART
COMMONZSCF 7viM, ¥ ID, HETD , 8K, tiriH, HE(
CIMENSEON &{108,5u)

DEHENSION wp{7), P80, 12),TAVE(SD),15TD(59)
DIMENST )N ZaL206),00(20),C0R120),CRRE20Y,000(50),1m(59)
e TITLELED)

REAL RE§A0Y,60800),89(200u)

pauBLE ParC1slan OSEED

pSEED2123457,00

10 FOR AT {1b(9)

29 Folrar(iafs, ol

LT FORIAY (s4F10,0)
wHITE(8,355)
ﬂR!f!‘ﬂ'i")

38 FORWTOIN o 'dp Ta3and, 2waMaK, 3sBKL, 4RFRAC, SzAKkiNAY,/)

i FOHNAT ()Y s R AR LL NS IHT S, LNE, /)
REAU(D, /]NN.M“‘;LL;N}:!i"xs,LN
WRITE (B, R/ ) Re AN, LL o NJ, DHIS LN
WRLITE (A, 3s)

3o FORMATLIH L, VIUPUTETITLE!, /)

REA(S, S7ILTITLECL) (£ ,18)

37 FURHAT{ 304U}

TF{IMI8,E0,1)160Ty 80
Gutuldu,Su,60,T0,70) 40

0 WRITE(B,45) .

% FOIAT(IH ,tanlplaPutart), /)
Ke a5, 7Y%}

WRTITE (hynsiny)
cOTa Ao

‘59 wNITE(8,55)
READ(S,7)C1,C8, A%, RaM, PH,tH

55 FORIATIIM (1aMAk 1 INPUTEEL, C2/AMsRAM, PH, THY, /)
MRITE(b, 7 )CtsC2paMsRaAM,PH, TH
GgTa 8¢

i wRITE(B,0%) :

uh  FuRMATUEA , taky ) INPUTRBZ HN N AA MRLY, /)
HEADEG, 7 ul o Hitpig A d Ma]

ARITE (B ®/)u2 el hh HRY
Gyt 8a .

T0 “RITE (A, T5) .

IS FORMAT(IH , VFHAC ) INRUTECI,H,8,N21,/)
REawlils, 202,08, 42
wRITE{h, 07302 sH,8, 00
Ghta 0

Th RITFIA,TTY

17 FORLATIIM ,YaRINA, INPUTaFHI,THI!, /)
READL(Y, 73eony, Tr)
wHITF (g ar 1Pt Inl

W READCTT, 21, WThe 3T0 SK M HEC
HENER

11,



: " Table A.4. Continued.

nsTLaaTS .
WRITE (s, 120) B, sti
IFCIRIS,E,1)60TD 250
ﬂRlTE(b,QU) HA
R FORHAT(//7'TYPE 8 wesErbLa fLF sTaTISTICS FOR',JS,10n Stﬁd!ufbsl
IR AL
L GEHERATE BL YARIATES (TuTAL®idR) walTn PARAMETERS r,bangAA
tin  FORMATI3X, [uF9,4)
RHBFLOAT(1R)
13u FORMAT(2X,8h MbAn B ,F12,2,810n 510 DRy 3 ,Fl2,2)
[3g  FARHMAT(2X,10Fl0,0)
[FINJEd 1) WRITE(D, IS0 (TITLL(]Y, Ta),18)
|10 FORMAT (/7,318 AUTIHELRESSTvE 18T ORDER MODEL./,20484)
IF{HI,EB,2) nRITF (o, le0)(TITLECLY, in),18)
Lgt FORMAT{ /7, LN AHMA MARKDY <UDEL,/,2044)
TF(HIEQe3) wITELo, tIO)(TITLE(L)  In1,18)
170 PFORHATI//, 180 Hiiken LIHE MQODEL,/,2044)
180 FORMAT(2%,2110)
TF(NJLEZ ) nRITt(b¢190)(¥ITLk(I)o!llple)
(90 FORMAT(//, 375 FASY FRACTIONWAL GAUSSIANH NOISE HMODEL,/,20a4)
195 FORMAT{//, aRIna{]s1) HODEL t4/,20A4)
N0 250 Ius1,4An
IFINJFa, 1) CALL Ami
IF(NJ,Fi,2) ChLL ar4aK
TELnd,€5,8) CALL BRL
I1#§nd g, 1) CaLl FRaC
TFUHIEI,%) CALL AHMA
L0 24t T=1,nua
: 1F{Zatt), LT, 10,0280 )m10,
- (1, Ita=Za ()
' 240 Canfinag
250 Contlaut
Calt Swcit
CakL CF
TFLIR1S,Eu, 1)6UTL 200
TFUHd, E3,1) AMITE(S, 1503 (TITLEC]), I51,18)
FEELT B 1,2) WRITE (a 1af3{TITLE(L ) lal,18)
TP HIEae D) wrITELE 70LTITLECY, IL,18)
TFONI L ER, 4 wRITE(A, 190 (TETLELT), 151,18)
TF (NS Eag5) »RITECa  19S)(TITLE(L ), TR1,18)
g0 CONTIHUE
CLUSE(19,H1SPRCRUNEH]
510P
EnD

SUBRIUTINE Aml

. COMNON/ZAE/ A UR, LA
COMnON/ARIDSEED 4G, K
CUNMOM/ZE B /K Y
COMNDYN/FL /6581
Cotniinigze 374y,811
CINENSTt ZA(20D),C0(20)
HEM, H(YNna),6(3%00) .
Labile PeblIslon osFen
HIB IRty
CALL GLu=LILSEED,nT,6)
ROL}=n6])
STTaS k(L lang)
DO 10 hes2,nY

I ROWYSwjan (] Yo5TT G
Lt 2o 4si, 'k

& 2a{nys 1eLlab (el
CrpL b1 e

DU 2% ey, 0H '

2elnYsfzali)=dv)/sStt
&5 CotetTag

Dit @7 usi,w
et ALt a1 agInayy

TROLLLF ,0) anlti{o, 30) (2AC1),I=1,4R)
31 Fusdatoez, toFlu, g

RE Vi,

Eap

12



Table A.4. Continued.

SULKUUTTHE sl
[AIRELUTEY WL PINY
Cur /a0 S5EE D, G
Courmbri/EY - nRpdd ti, uR]
COMILF Y 2, 3TD
COMNO/FS7hy STT
DINMLUSTION v {20, val100,20),2A0200),C0(20)
REARL HEANY),6(%00)
DULLLF PwE(]ST0OL DSEED
wrzhL OAT (v
vsf2
LRI
5asﬁa(g‘¢”.;.;n(e,nhoa')a{a.au-3.)o(g.-ﬁ.q.;
aalZ, kumb 7 {6,k (2, 80(5, 2, an)e1,))
dhmgea{rie], Jubaa (] =an)

C (1) ARF WEIGHTE Glvbr 10 3519PLE nl8, ~axw{0), 88 Anb BO AHE COUNSTAN
$x0,0
Re 10 I=t,n
XIBFLQAY(T) )
wilja(ataatl2, 0l ) atBatlen{tanl{d, afHut ) a(Xlal,})) {2 0 Hul,))
Sabev(l)

] P(1)BSIKT(n(]))
wABSORT (!, w5)

Cow{ly ARE LLIFGRn{E, 1) WAMOUR vARIATED

[ R EFE]

ST, 0

0 20 181,01
2 EIRREINATHL S ST 5 Y
3 FORtAT(Sa,1uf9,4)

TF{LL, E43) GU Tu &b
FRiTELL, u0) A8, C4L1Y, 10y,

s FURMAT (1M, 2xslgrt Bl wEL1GHTS ARE +10FG.4)
wlRITE (6, 33y Rb L, ri
wRITECH,50) 1Y

S FORMATOING 20, 19,280 wAny't 0 1 UFFORN VARTIATES)
wRITE (b 30) (M{1)edulunNT)

v conttiug

C 1elnnEy FON S1apLt olL8 (TOTAL zauel) 10 BE SUMMED AT YIuES Tsl, 243,
C LeInDEX POk GRUSSTAG wanDOd b VIATES G(L) (MAXINUNHENT) §PACED ar
C INTERVALS DA, tuk FIaBT 1§ AT TrePhsek(l)nDA,
o nEli20800ens 15 IHPEY NUMBER b GRNERATED BL VARIATES,
HiEue )
is)
Nlaih
1. el .

AR LIS
TR (L, bt i tnt  Ea 1 J0ARAR
TE(Tef 1,2} Dasas
[RLL, 0T, 7) Ladaanfian(lal)
Tus((#] AT ) I/NheS, 1) 08,0
NYBR2ETFINAT)
UatEURDEFE D91 00,9 .
€ Gu'iML GEFRATES MY RALGUN q(ysd) WEVIATES IN ARRAY G,
CabLL Lfh iU (OSEEL, LT 406)
1P4LL e, ) GO T %0
wk1TE{a,dy) utl
Ch FOPAATEAL, 1S, €14 war o 6 ) unmal DEyIATES)
AHTTF (ny 3u) {6Quf ), rat,NT)
L Cuntlo it
(% }
Fasapanpi])

13



Table A.4. Continned.
SUBROUTING a#AK "
COMMUNZAEZ2A, MR LL -
COMMONZAR/DSEED,G4R -
COMMONZEG /LY L2, 04, RAY,PH,TH
COMHOM/FL /DM, 810
COHMMM/FI/Z0V,8TY
DIMENSION ZA(200),C0(20)
REAL R(300),6(300)
buusLE PR&C!!IGN DSEFN
HTIBNR+1 O
CALL ] N"L(Dﬂiﬁoﬂ”:s!
SASORY(Cle(foDuiMadrty)
SAESGUY(Cae (] NuPHEpH /(] 04THETH2 NePHITH))
LISRAI 140
NO 10 HegnY
10 R{M)SAMeR{Het ) o8 A4GINY
Caly GG (DRLED,NT,S)
IA (118601
00 20 NE2,NT
20 2ACHISPHAZA (=1 )= 1Hs8ReGi=1)+8B¢G(N)
IFCLL FQ,0) WRITE(6,30) C1,C2, AN, RAM, TH,PH
30 runnarzau CIRIFS, 2, 3HCAS, K5, 2,80 PUDME, F8,2,TH PHOANR,FS, 2, iu 1=
*F3, 2,4 PHs,F5,2)
PO 40 Nl!.uﬁ
4o ZALHIERHIBTOR (2A(ME 10 eR (114 10))
CALL 8THN
DU 4% wmj, NP
a% ZATH)R(ZA (M) why} /31T
By 47 uw(,uR.
a7 TACH)EZA{'1)e8TDaRY
IPLLL.Ey.0) uRITELL, SN Czall)olot,nR)
Sy FoRnmar(2Y,1afln,n)

REYURY
[
a1 Anapy st (g
fto [FCangg 1,y by Ty t@“
Fasl asud
Lalel
“i g 1L

120 vxt'.11-(u(1vl)O(htt)-ﬁ(L-l))-tAcoi&ODA)/DA)-SIa
TFLLet co 1) valon L)mYa{n, T)nqa
TFE1 0Tty valn, T)myalM,Iiar(lal)
» ke
TFta,at ) BU 10 40
[TIER AR DT ]
{30 falel
e (1,LT,42) G0 10 140
6O 10 70
Laf GO 180 Haj,nk
sa0 .0
oo 180 13),nd
1960 $uBevhin, )
180 ZA{M)=8
C rkla B} 18 ITn BIMPLE ol VARTIATE AT TIME M, 2A(M) I8 BL yARIATE AT Y
IFL L.NE,0) GO TQ 190
hRITt(a.l?n) N2
170 FURMAT{2x,1%,89M 31nHLE RANKEN LINE PROCESSES)
bo 180 =i, w2
140 aRlTF(b.lo) (fA(s.I).nongR)
. ARITE (e, 220)
HRITELa, S0} (ZA(N}:”'loNR)
190 CONTINuUE
CALL $THN
DD 200 Msi,nR
2uu Iatti)eeZa{ny=Av)/ssry
DO 210 sl mR
210 ZACMISZA(H)e3TNedN
220 FURMAT(2X,20M BROKEs LIHE PROCESS)
CIFLLLGEG,0) wRITE(n,€90) (ZALI),1ai,NR)
TFALLEQeu) wWITE{0,230) My00,aA, BN
240 funnsl(ax.uw H OB FS,2,%1 A0 8,F5,2,9% A} 8:’5 Ri6h 8 ssFdylsdn N s
s, 12y
241 FORMAT (22, 8H MEAY B 4F12,2,01H 81D DEy & (Fi2. 8}
2540 Far'(aT(aX, loplo,0)
RETURN :
END



Ioad

Table A.4. Continued.

SubciOTIHE stmN
Can Y a4k 22a Nk, L
Cumstu i #F 37aV, 8T
SIHE IS TON ZA¢200)
§50,0
¥86,0
RNEFLLaT(rn)
00 16 ual, NP
12328 ()
s88+ld

1y vayYeZ2e32
AVZS/R%
STTa3UREL (v/RI=AVOAY)
STTaEYPABQART (RN/(RN=1,0))
fg TURN
EHD

SUHROUTT IF FEGHUL ISk o NT e B8,GaM, Wy LL) -
DINEAZINS SLIABV0) , R 204280),C (29),0C (284 %{20)

SUGRQUTLIE GELENATES Nk $AST FRACTIONAL GAUSSIAN NOISE NUMBERS nlTH
PARAMETERS h, 5 AND WNRIN(T), REDUIRES MYSNI LNBEPENDENT STANDARD
HORMAL Vak]sTis, Ga=z CONPLETE GaMMa FUNCTION OF (3=2#),

HiGH FRE JUENCY COnpONEST nE808 YO 3£ ADDED,

LE X RaXalo

AnnENs (2, ustial Uinlbball,oen)eBon(dal 0))/GAN
Bakzme (2, 0%N)
BO 10 nal,nl
C(nYut , 87ExP((1,0/0)nal BATEND)
CC(NIBBARTI(] ,OnL (1) eCEN]]
to w(NYRSART (Arkiatin o (BanafLORTING ) )
JJso
20 FORMAT CBX, L 0FP,4)
1F{LL NE, D) GO TO #®
wRITE(ay30)
7] FERMATCIN, J1H o : AN s PIen, PRelEas)
WRITE(h,20) (w(N),Nel,N2Y
o SONPINGE ’
D0 60 -1AE1,NZ
00 50 NgRl,uR
JIgJJ et
RDO(HA,n13)a8a(dd)
"*”“*"’91“15.
Sa NCSNRa]
ROtk g tind SHD (oo HC) OEANAD €ROLNA BB IXCT (HAY
80 CONTINUE o
B9 60 NBE!,NA
Suns?, &
o0 70 NASI,NE
o SUNSELBL {18 1 1 ) a4 -
84 8Q(NB)alU ! i
RETURN
END

« e o el PR, J———

SUBROUTINE FFONMG,RynR,NZ,ri)B,GAM i, CZ 000
DINENS1ON @ (390),6¢300) miso) " 0 Cds

SUBRQUTINE GENERATES NR wIGH FREQUENCY NUWBERS® Q9 -£A3T FRACTIONA
GAUSSIaN wWOLSE wITH PHEGREITICAL VALUES or‘tiu%'stigzt c0wn¢LA7:o§
COEFFICIENTRC AND STANDARD DEVIATIONASTO,
S'(ﬁ'nE%Sl.QJIILa.O-n-H-N)IGIﬂ
TAaSIRY(1,0.88)
CaC2
CATHSGRT(1,00CnC)
G{1)eR(1) .
D0 16 Jmd, MR
( G(J)BCuG(J=1)tR(J)nCAY
Yo G(J)aG(J)esTh
STASETASTA
JIF(LL.NE,O) GO T 40
WRITE(6,20) 8T4,C
20 PORMAT(2x, 34N VARIANCE OF PPON WIGH PREQ NQ® s ,F30,4,
Y121 LAGY 5CC 5 ,F20,4)
WRITE(6,30) NR,NZ,H,B,GAN
3o PORMAT(2110,3P20,5)
40 RETURN
END

(s X 222X 2]



Table A.4.

i
2u
3y

5
37

“i

&9

T

v

14

21

27
3y

Continued.

SUBROUTINE FRAL

(4L LDUVEYFF ¥ PLL VIR
COomizal/oget b,
COMHOUZER/H T s34 5u,C2
COHI0ILFL1/8p, 510

CO D I/FE/GAMIW

COMMU/F §Z7AY, STY

DIMENSTUN (200 24(200),L0(20)
REAL £, fiaMna,Y

HEAL R(I00),G{300),8.,(2001)
Doubipt PAECISTION Osben
FOHAAT(2X, R0 EA Y 5 ,512,2,110 ST0 BEY
FORHATE 2o, 108 10,0)
FORMATLISX,6F10,0,55)

Catl GGIMLCESEED, k2, 5u)

CoLL FFORLISO R 0, M 8, GaM,n, LLY
Cabl GGHUAL{PSEED,; ud, )
1F(CZ,6T,1.0360T0 3%

Cap L tFGurtll, R,ha,uz,v.3 Gatyn,LZ,01)

CALL yrua1(o.k;ﬂﬂo41;nod.ﬁt‘ nelZobL)

DG 4!} RES l,hR
YRR EL BTSRRI D!

TFCLL L NE,0) GO I0 T
“RITE (6,500 ¥
FOoRUAT(21, 14 Bartia S«=24 8 ,F10,5)
ARITELB, 60) HeBl hZsC
CFURNATLZxs8n NYB,75, 2,080 0 5, Fd, 1,54 NT 3,153,100 LAG) SCC=,Fd,1)
nRITECh, 1u) AV,S8TIT

DO 80 Mzi,NK

AL azaln)wAY] /8T
Dg 90 HEl, Rk
ZACHIZSTDAZA(M) ¢

TF(LL.NE,0) 60 10 Lvo
PRITEL(S,20) (Za(J),d%1,nR)
PRITE g, 10) AVSTT

SUBROUTINL ARMA
CUMNNNAAE 724, 0B, LL
CUMMOHZARZLSEED, G,m
COMHMIZES/PH, T
COMNOMZF L 10, §TD
CurmOH/r 3/7ay,81T
DIMENSTION Xat2u0).C0(20)
RE&L Re3ony,G(5800)
DOURLE PRECISTON DSFED

SIGEISNRTLL ,wPH*#2) /(] #THn*2e2xPaTy)
CALL GGHMLEDSEEDINT,G6)

0O 10 ns2,ur

R{NYEPH&R (tim] ) o SIGES (G (N)»TH*G(Nwl})
DD 20 uwm}, MR

Zalt)suresTpar{ne} o)

DO 2% u®l,Hk
Z&(h)ﬁfIA(&)-AVJ/STY

DU 2T Mmy bR N

2404)s zA(a)-sfufun
ARIYE (8,80} (iltl).xll;nal

fovwa!:ax,ius!b u) .



Table A.4. Continued.

o0 M e

19
2o
3y
4o

L1l

Ty

1%

SUBROUTINE CF

FILE 3 YRMONEMOHTHLY #ISTONIC BYATS

FILE 4 YRORT® ANNUAL MISTORIC STATS

FILE 10 % YGANN s HMOHTHLYeANHUAL HIST, CORRELATION HATRICES

PRUGAAM READS NTHACE mONTHLY OR BEASONAL VALUES , COMPUTES

STATISTIUS, AGGREGATES TU ANNUAL AND COMPUTES BTATISTICS wITH

HISTURIC SEASUHAL AND ANNUAL COMPARISONS,

COMHONZAE/Y M I BR

COMMBMN/GTZRG, NTHACE s InIS, LHNCL, ISTART

CONMONZSEZYG

COHMON2ECF #TAs Y HBD, HE (HH, HST

CONPBOZCYLIZPRICE, AL voalP, ALM,CONST, YPOT

DINENSTION Samli2),8¢m{12)Y,550012),88(12),8XX(1,1),8YY¢18,12},
fSYR{I2, 1), Y0100, 121, ¥7(108,12),X0100,1),AM(80,12),30(50,12)
S (00, 12), AA(50,1),80A(50,1),5A(50,1),Ha(50,1)
weXTCI00,00, an?(iéI.SDx(l);th(lai):HYz(tZ;!2).50?1(12);5072(!2)4
sHYY(12,02), HYA{12,10,8Y2012,12),80%1(1),8D%2(1),8C150,1),
-ER!(50)4ER5(50):SRL(SO);SHS(SO),RLX{SO);RLN(SO).RSItioi R3K(50)
e xBCIU0,M0),y6(100,12,50),Nx(50),0(323,Dy(12),2(2%0)

o, GHH(123,06Mn8(12),6580(12),5858(12),65K(12),68Kks(12)

.swxutlz).Annntld),nstﬂﬁtle ostuﬂ(xax.snxstlai.snnsrna)

£, DSTHEC12),SHXK(12) ,8MNK(12) ,DBARK(12),D8THX(12),PAARSLR)

2, ETACI00,12),ETP (12, YACT(100),8EN(100),8YA(S0),CVE(S0)

w0 CYRISNY CYN(S0),8A¢50),03(50),BX(50),BN(S0),YT0T(S50],
AETOT(50),31ZE050) ,RP(50),RLRSK(S01,ASRLX(D0),AY1(12),AvELLR),
aghH{12) ,5CY(1€)

FORMAT(10]S)

FURAAT (14 18 710,12010,3)

FORMAT(IH ,12610,4)

FORUAT( LM .tt“;iﬂctoacﬁa.rZJ.tuovEnatﬂv,TSSolOECEnaEﬂ-.T&“clJtNUAR
tv'.fﬁi,‘FEaRul%Y'.!bb.'1ARCN',T?6,'APRIL‘.Y&G,‘HAv',Ti1,'Junt'
ATEOT, P JULY ! THI8, YAUGUSTY , 1122, 'SEPTEHRER")

FakqAT(xﬁ 1 T10212F1042)

FORSMATCIM ,130,12E10,8)

FORWA?{!H .tSo'E(RnJ' Y!S.'E(RS)'.Yébo’StRL)"TBSp‘StnS)'oIﬂMr‘ﬂlx
wqLt o194, 4In ALY TRd, tHAX N, TP, 'HIN RST, 785, HANY, 795, §BNY)

nysi2

WRITE (G, €7 N, NYyUTRACE o+ Tmdy) ISTART , NCL

READCIA,7) (g4l td), ot , 12),(avM(J), du1,12),(8800J),Jx],12),
-:SS(J).Jul.xa:.EJz.Esz.an.ssc.sz.Jzu,szx.szﬁ,u ]

s, (FTP(S) o dnA, 12) , ABFN, SBE (o uEX,BEMN, TOTB AYACT, SYACT v AX

R VAN, TATY, PRICE ALV, A P ALY CONST,) YPOT AL, NSTZE , HRSAL X HRLRSX

ng;s(in,;)uxx(!alluttuVYtI;J).InI.NY)oJllcNYl.KKYX(I:t)'llioNVI
S T2 0L d) 13 nY) o di NT ), (HYLLT), JBi,NY)

Hitl2en
LAGz20
DU 220 nxi,TRACE

TFCIARLE 3, 0P INT 7, 1GEHERAYED MOTHLY VALUES BY YEARS!

TFULAR LI )R TE (o, Ha)

LD iy Ist,n

{1, )=,

B 10% Jay, Y

Y(1, ) eva{l,Jen)

Curi T bt

1¢} 4R215TanTe (et}

TFUL o, Ed 2D nRITEED, 20 IYERR, LYLT,J), I8, NY)

fanfiag

DJ 13 I3ty

Capy FULOMI{Y, N d d, VD8, 85, 100)

IF{n, by tyCaLt 50Ltutvcﬁg4!.L#5;BDV;90Y)

li(h.t;.l)ﬁALL SOLAGEYsN iy, ), 80Y1,80Y2)



Table A.4. Continued.

LA(K, Jyme

avE(JYaA

s04(J13D3

SDtK,J)ads

6(n,J)a8x

Lo 120 Is1,u

YTCLadaaY (3, J)m=A0 (R0 d)
120 CONTINGE
130 CONTINUE

La0

IARTITHR

HECH-CIS IR T

CALL DIVERT(YeN,ETA)

" Call. CROPY(ETF ETA,n, YTOT(K) s RTOT(KIsYACT,BEN,AC)
Cabl FaMan{vaCr, N, CYALR),CYSIK),CYX(K),CYNIK])
CALL F2ud(BEN, i BA(NY,BE(X) BX(K)BN(K))

Call SEUPEX(ETa,N,ETP,81ZE{K))
CALL CRUSHCY,ETP,n, InRL,ERLIK)ERS(KY, SRL(K), 8RB (K), R X(K),

WRLFIK)  RSX (K)o REN(K) o NE (K) s RBRLX(K) fRLRSX(K))

IF (LR ,EQ,1)GOTO 135

IF (R WO IINRITE(H,40)
IF (W o VIPRINT 7, 1118, MONTHLY MEANS!
1F (K WEReIIARTITE (8,503 (SAK(J),) Il HY)
IF{x FULLIPRINT 7 '6EN, MONTHLY MEANS?
IF (K FUGTIHRITE(0,50) (AR (1, J) 5] 4NY)
1 (K JEQ, 1I4RITE(B,4D)
- 1F (K JEO,LIPRINT /) 'HIS, MONTHLY 87, DEV,I
IF (K O THHRITE(0,50) (83D (J) s Jal NY)
1F (K JHudVIPRINT /7, 'GEN, MONTHLY 8T, DEV,!
1F (K WJEU U aRTITE S, 50)(8D(1,J),J01,NY]
IF (K Fdg 1YARITE (S, 40)
1F(x SO LIPRINT 7, tuI3, HMONTHLY SKEwS!
1F (K A IIARITECS,50)(85(d), ), NY)
1F (K B TYPRINT /) 1GEN, MONTHLY SKEW#S!
IF (% Fra3YIRITR (850 (51 5J)sJ31,NY)

135 ConTluue
TFCRENGI)LALL MUNCORLY AVE, N, 3DH,SCY,0)
IF(K EN.1ICALL COvaR{YT,¥T,8YY, u.xa.iz.LaG.l.l.x:.xzfsav.savx
’ [FOKED1)CaLL COvaniYY,¥YT.8Y2, N,lZ.IE,h!.!.lE.l&.sDH.sGYZ)
; IF{InR,EN,1)60T0 200
: lr(n.tn.t}vP!HY /s 'Hrd WISTORIC WONTHLY SERIAL CORRELATIOH!
TF (K EN, 1wl TECO, 40 (NYLI{d), 081, 1Y)
) TF (K EQ 1)RIRINT 4, 18CY GENERATED MONTHLY SERIAL CORRELATION:
IF (K b0, 1IwRITECS, $001(SCY (), a8l tiY)
TFIRLERZIIHRINT /) 'HYY?
DU 1Tu lat,ny
TFUKLEN T nRITE (o 403 (RYY (1 J) o JRIsHY)
170 Contiyue
TP (K e, 1IPMINT /,t8yy GEYHERATED!?
TR LR FA 1 3vnTE (o) a/)r HTRACE
DU 186 [s1,nY
: PR En b 3uRITECe, 300 (SYY (L, J)sdol, Y}
- 140 CanTi g
; TE(RL LV IHRINT zyth 2
! DU 1%u 1at,ny
IFla, Lt imntThin, 303 (u¥Z2{L,J) s J81,NY)
190 Cuntinie
[F(nefiiedyRrlat 2,08Y¢ GEHERATED!
00 21a fei.nt
TFAR b 1P I T (ui S0 )(BYZ (T4 d)sd31aHY)
Pul Coal ok

18
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210

226

CALL AGGATE(YsX,8,NY,1)

Cabl FIMO (X, Nelshev)DS,8K,100)

(FIREn 1ICALL BULAGLx Ny 1, LAGSSDX,80x)
HIHUASK (X, 1, A2 DY}

&lfl\f!}i«i

ALK, 1) EH

sUa(n,y)ang

$4(npl)msn

DO 230 latyn

IYEanRsisTant+(Inl)

TFCIWP B2 O)WRITE (he20)YEAR X(1, 1)
lT(IcI}SX(I¢X)~AA(K.I)

CotTInuE

IP{K bd, 1IPRINT /7,600, ANHUARL STATISTICH!
TFIK A, 1) ARITECOs as)A DY, 8K H

T'(K-*Qo!)flLL CUV*ﬁfogxfosYlo“o1311!Li5¢laloiélI.SDV.SDX)
IF (K FALLIPRINT /iyt
lf(K.Eﬂ.llﬂklfitboln)(HVﬁ{Iol!stlleV)

1P R Ly JIPHINT /2,08y GENERATED!

TFCIWR EN, 0wk TEC(e, 30)(8YX(1,1),1m1,NY)

CaLL SBLAG(R,Nsis1.8Dx1,80%2)

CALL COVAR(KTART,SXX,Nod teloislelyl,BDXL,60%2)
BC(Ks1)aSxx (Lo Y]

1F{K R U LYPRINT /' AG | SERIAL CORR,'
1F(K JEO L IARITE (b e/ )HSE

{Fix LG LIPHINT 7, 0LAG | BERIAL CORR, GENERATED!
{F (K O I YSRITE(S, #2800, 1)
RP(N)leUthR)/FLOAT(NYR&CE’!l

CONTINDE

IF (NTRACE, ru.!txirunu

Dg 230 Jay,

caLL Pi%u1(AM0NIRAC£;Joto*ouﬂoaﬁc50)

GMM{J1aa

GHMS{Jiung

HHEANSSAM{S)

1F {1WR, Eq.oinﬂxtftu.01)HMEANcifVaOa:SonaNTRACE
Cali F)ﬂnH(SDo THALE, Js4,v,08,83K,50)

GS3D{Jrad

6SS8S(Jrans

810D Vagshi(J)

IF(IWRER ﬂ)ﬁ“xffthaQI)STDD!V0§s¢¢DSpQKaJ;NTRAC?
Call F“ﬂ!(ﬁg“tﬁiCPaJo 292D8,8K,50)

[T1E G IETY

GSKS(Jyans

SKkEan88())
IF(HR.EQ,MNRITHO:.ll)sK&ﬁ,A.’é,Ds.sK,J.NYMCE
CUHTTHUE

CALL DrsCam, SAM, HTRACE s SAM,) SMXM, SHNN,NY, DBARN, DSTHN)
Call D44(30,480,uTRACE, 84D, IMXB, 81INE,NY,0BAAY,D8THE)
CaLL ﬂwi(ioaSrNTkAci.SQoS%XKaSHNKcNY:DB&RR;DQYNK)
CALL !?%0s(faLoNrHACE.CRL.uR;S,ERL:.ERLN)

CaLL FAMDIISRL o HTRACE , BRLM, SRLE SRLX, SRLN)

CALL P2MOA(ERS (HTASCE GRS, GRIS,ERSK,EREN)

CaLL &aﬁOHtHQSoHTQACt,SR!h;ﬁRSS.SRSx.SRlN)

CALL F20M (NN NTWHACE ENX, 1K, KNK, XNN]

CALL DasM{EaLEJ2,R1,R2,DALH, DRLY, NTRACE)

CALL DA M{FRS,FSZ2,51,H2,DR84,0RIS, NTRACE)

Call Fonon(ggdt ntnaCe, aB12E,3912E,5125,81N)
CALL P10y UT, tilfkaCF,TOYA, TOYS, T0Y¥L, TOYN)
CALL F2uOM(RIOT,“TRACH , TOLA, TOBS, TOBX, TOBN)
Caly F2Y0H{CYA HTHACE ,Cvaa,CYas, YCX, YCN)

19
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240

250

24s
259
260

265
21
&80
290
3ng
45

CALL FMOMCYS/NTRACE,CYSA,CYSS,A1,42)
CALL FRUDM(PA NTRACE ;RiaA, BASABX, ARY)
CALL FOMDMCUS/NTRACE n9A,188,A1,42)
CALL DAMMIYTOT  Y0TY,R1,Q2,0YTA,DYTS,NTRACE)
CALL DAMM(BYQT, TQTR,81,p2,D8TA,DBTS, NTRACE)
CALL DAMM{CYA AYACT, R1,R2,DYA,DYS NIRACE)
CALL DAMM{CYS)SYACT R1,R2,0Y8A,DYSS, NTRACE)
CALL DAM(Ba,ABEN, A1, #2,0R4, 008, NTRACE)
CALL DAMM(PS, 8REH,R1,P2,DN%4,DHS8,NTRACE)
tatlL agwn¢sgze.nsxzf.a|.nz.aalzl.usxzsoN?ﬁicE>
anrcts.zuo:

WRITE(b,

ocnnttxwo.!ceuptntscn HONTHLY MFANST,
WRITE{S,4D)

wRITE(6,4%)

wRI1TE (s 245)

WRITE (6,50 (8AM{J),Jut,NY)

WRITE (6, 255)

WRITE(6,50)(BMM(J], J't,uv)

uner{s.zsa)

HRIT!(Q,SOJ(G"HS(J)oJltpﬂvi

WRITE(M,270)

unzrsta,sostsﬂtH(J).J-a,uv)

WRITE (%,2R0)

ﬂﬂl?ﬂ(chO?t!”NH(JIoJ‘IaNV?

“QIrEth.EQO)

wWRITE(s5%)
waltt:o,so;{OBAGA(J):J-I.41)

WRITE (A, %00)

WRITE (b, 50)(DSTNN(J) Jei,nY)

WRITE (G, 250)

WRITE(5,5%) _
FORMAY (140, 'COMPARTSON oF MONTHLY 8tAn, DEV, ')
WRITE(H,40}

WRITE(6,4%)

¥RrltE(6,245)

uRIr!(b:so)tSSD(J).J-t.NVJ

WRITE(6,7%5)
ﬁRITE(haSQ)fRSSD(JJiJl|v“Yl
WRITE (4,260)
WRITEL{H,S50)(GUSS(J) gt ny)
¥RITE(S, 270}
WRITE(6,50)(IMXE(J),Jul,NY)
WRITE(6,280)
WRITE(6,50) (SHNS(SY, e, aY)
WRITELH,270)
WRITE(8:55)
WATTE(6:S0Y (DDARS(JYoJul,%Y)
WRITE (&, 300)
WRITE(H,S52)(DSINS(I),J21,nY)
FORMAT (M ,(MISTORIC STAYISYIC!)
FONMAY (1  PAVERAGE GFMNEQATED BTATISTIC!)
FORHAT (1 , 1eTAN, DFV nF AVER, GEM, §TAT,')
leTE(b.Eu‘)
WRITE(AH,5%)
FURMAT{IHA, FCOMPARISOI OF MONTHLY YKFWg') |
FORMAT (1 ,oMANTHYY GFI, STATISTICH)
FORUAT{ (U , tal d]igsr GEYa, STATISTICT)
FOHMETLEN L0t an DEVISTIgn STATISTIC')
FURHAT( 1M 4197, DEV, OF DEV, 9TATISTIC')
FORMATELM L 188,43(7+' )



N
LS
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Table A 4 Cont nued.

55
504

FORNAT(!H sd43(tat)y !

FORMAT(LH ,!MONTHLY CROSBING PHOPERTIES!)
WRITE(b,40)

*RITE(6,45)

ARITE (bs 245)

WRITE(6:50) (35(J},Jx1,NY)

ARITE(6,255)

NRITE(6:503(GEK(JI  Jut, NY)

RRITE(#8,240)

uktTE{o:Sa){GSKS(J)thlstJ

ARITE(8,270)

ARITE (6,50 (BMAK(J) s dmi,NY)

WRITE(6,280)

wﬂItEt&;Sﬁ)CSHNK(JiaJltoNY}

WRITE (6,290}

WRITE(6,95)

WRITE (0,50) (DBARK (J)rJml, HY)

WRITE(6,300)

NRITE(b;SO)(DSTNNIJ)¢JII.N¥)

wRITE(6,505)

WRITE (6,55)

WRITE(6,500)

“R1TE (8455)

WRITE (6,450 )N NXH ENX, SNX, XNX, XNN
WRITE(6,460)EJ2,GRL,GRLS,ERLX,ERLN,ORLB,DRLS
WRITE (6,470)8J2, 3RLM,SRLY, SRLX, SRLN
CWRITE(6,uB0)ESZ,GRS,GRES,ERSX,ERSN,DRSA,DRES
WRITE(6,47°0)987,) 348N, 8RS8, 3KEX, SREN
KRITE(6,55)

WRITF(6,510)

ﬂﬂ!ti(o,ssﬂQYOTVp?uvd TOYS, TOYX, TOYN,DYTA,DYTS
wﬂzr!{b.Sao)toraptuax.?ossgraax,tosn,osra,aars
WHITE(6,560)AYACT, CYAR CYAB, YOX, YON,DYA,DYS
ARITE(6,570)57ACT,CY8s,LY38,0Y54,0Y58
WRITE(6,580)ABE I, BAA,BAS, ABX, ABN,DBA,DAS
wRITE(6,590)501,88A,R88,DH84,0885
uatrt(a,oso)n312£.asxzf.ssxtt.sIIX;sxzu.Dstza;Osx:s
CALL QWRSKT(RSRLX,NTAAGEY

CALL UMRSRY(RL¥ S, NTRACE}

CaLl GNKRBRTIRLX,KTRALE)

CALL GUKRSRT(HSY,HTRACE)

CALL RKRSRT(CYA HTRACE)

CaLL AKRSRT(BA,NTRACE)

Cali WHRSHT(SIZE 1TRACE)

WRITE{8,900)

NRIYF(b,?Su)HSllt,AVAf?,&UtN,JZX HALRSX, 82X, HRBRLX
DO 1000 Kal,NTRACE
leYE(babeﬂ)RP(K)'SIZt!K).CVA(K),BA(K);RL:(K)oRLﬂsxtll'RSx(K)
*,RSRLX{K)

f000 LOMTTNUE

adl

Y41

Call F2MOM(NSKLX,HIRACE, ARSRLX/SREALX 40, 0)

CHlL F2HOM(RLRSX HTRACE, ARLREX,$RLR8X,0,0)

CaLL FaMnM(RLX,NTRACE ,ARL X, 3RLX,0,0)

CALL F2MOM({PSX, HIRACE,AREX3RSX,0,0)

CalL F2n0nicvh.nfﬁnct.icVAachl.u.OL

CaLl F2ronlra, nTwalE, ABA,58A,0,0)

CALL F2MOn(S1ZE,NTHACE,AS12E,8512E,040)

FORMATE M (HE1S,%)

WRITE (A, 9912a812E,40Ya,ARA, ARLX, ARLREX, ARSY  ARSRLX
WHITE(6,992)55128,5CY4,5RA,SRLX, 8RLASX,5ASK, BRERLX
FORMATLIY "iaus' X TE1G,9)

21
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942 FORMAT(§H ,t 8T DEYI,BX,7E158,9)
950 FORMATCIN ,PWISTORILY,T17,TE15,9)
900 FOMHATCOLH ,1Xs"PhoB LEBS THAN',! RESERVDIR 81ZE',' ANy CROP YIELD
i a1 0 AHN CROP BENEFY, s MAX RUN LENGTHI,IXst RUN/MAX SUMI,
. €25, wax Rub BUMI,Y SUM/dAY RUNT)
ToReisg,
1003=0,
; T0n3K=0,
: U0 S50 Jap, a7
TOUMETODMsaBS (DBARN(TY)
TODGBTOUS+ABS(NAAAS (T}
TODEXRTUDSK+ABS DHARK{I))
5%0 CONTTHUE
THDaTORNSTUDS*TODSK ¢ ABS(DRLB}+ABS(DR3B)
BRITE(6,55}
WRITE (6, 600) TOUM, T00S, TODRX, THD
WRITE(6,5%)
000  PURMAT(IH ,ITUTAL MONTHLY DEVIATIONG, HEAN',F10,3,
- wt g7, DEV,',FL0,3,) SKEW',F10,3,'TOTAL ALL',Fl10,3)
) 500 FORMWAT(IH (tCROSSING PROPERTIESI TUN IHIBT I, 190, 14EANy,
B RTST, 'STLDEV, e T&T, IMAXEMUNY (TTT( IMINIMUM' ¥85, tnEAN DEV Y,
: “T96,'87, DEy,')
i 510 FOWMATOIH  1CRUP LUSS FUNCTION!,T40,NEIaTH, 150, IMEAN',
) RTST, BT, DEV, 1o TT, tHAXTHURI,T7T) ) MINIMUNT V85, tHEAN DEVI,
: 796,167, DEV,UY
! 4asn FauMaT (20 MFAN CROUSYINGS PER ,12,7H YEARS ,TH&,7F16,2)
- dng FORMAY (20K MEAR RUM LENGTH $134,7F10,2)
470 FORHAT{IIH STD Dty OF YHE HUN LENGTHS 134, 751042
480  FORMATCI7H HEAN RUN SUM T34, TF1G,1)
W90  FORMAT(2AH STD DEV.OF YHE RUN Sling ST, TFIO, 1)
' S50 FORHAT(IH 'TOTAL vIELD!? sT34,5E10,4,2F10,4) ‘
B 540  FoRUAT(IH , 11074l HENEFIY! #134,5F10,4,2P10,4) ‘
So0  FORHAT(IH , tANNUAL AVERAGE YIELD: +T34,5810,4,2000,4)
580 FORMAT(1d ¢ tANHUAL AyERAGE BENEFLIT!? s T34, 5EL0 4 s8F10,H)
570 FURMAT (14 ,tannuAL ST DEV BENEFIT!' ST34,3610,4,20X,2F10,4}
510 FORYAT{ 1M 1AHNUAL 8T DEV YIELD? PT3G,3E10,4,204,2F10,4)
618 FORHAT{IH ' REBERyVOIR SIZR) s T34,7F10,2)
€ AnunUAL AVERAGEB OVER NTRACES 0F GFNERATED VALUES
' PAINT syvannuAl STATISTILS AVERAGED OVER NTRACE GEN,!
i WRITE (6,5%)

C AASANNUAL MEANS TASHIST, ANNUAL MEAN AAASGEN MEAN OF MEAN
CALL PIMO(A» s HTRACE 14 AAMIVAAE, 9K, 50)
4 SpazANN, ST, DRy, HSDRHISY, ST, DEv, ASODMwAVER, 81 DEv
Call FSHOMISHA,NTRACE, !, ASOM,V,ASDS,5K(50)
L SA3ANN SKEW WARHIST ANN BKEwW ASKMsAVER SKEwW
Catl FRI04(BA,HTRALE (s ASKH, vy, ASKS 5K, 30)
t Hasann HUpgt HHSHIET HURST arM3AYER KURST
Call F340m{uastiTHACE 2 1 s AHM, YV, AHE, 3K, 50)
¢ SCRLAL | ASCaMIST {AG 1 ABCHBAvER LAG |

Call F340n(sCauTaalE,1,A8CH,¥,A508,8K%,50)
Call GaMias, TA,SAAX;SAAN,DAAE,DAAS, NTRACE)
CALL DANM(SDA,HED,B3Da,SADAN,DSDAG,NSOAB, HTRACE)
- CALL Dadi{Ra, N8, 394X, S3AN,D§AB, D8A5, NTRALE)
CALL DAAN{HA  HH, SHAX, SHAN, NHAB, DHAS,NTRALE)
CALL D3MA{8C,M5C, $5Cx%, 95CH, DECBIOSCS/NTRACE)
“RITE (6,310}
wRITE{8455) :
310 FURNAT(LH oV ANNAL STal8',T16, tHEANT,T25,8T, DEV!,
aT39, 'Snbu!, Yiub, tLAL OHEY, TSR, THURSTY)
WRITE(6,20%)
WRITF (6s350)TAHED,HE, SN, HH
MRITE Lo, 249%)
WRITE (L 465N )ANA, ASDM, ABKH, ASCH, AHA
ARITE (by2al)
WHRTTE (6, 350445, 4308, A848,A8C5,AHS
WhITH(6,270)
W TF (s 350 15AAR  S8UA,88A%, 850K, 5rAY
wHITE (6,230
wHITE {8y 550 )3AAN, SSDAN, SSAN, SBCN, SHAN
1 TE (B, 290}
HRITE (6,585
WRITE (&, 35030AA3, DSDAR, DAAL,OSCH,DHAR
wRITE (G, 30D
ARITE(6, 350)DAA5,0D8PA3,D848,0505,DHas
TANNBARS(DAAB) ¢ABS(DBONALY¢ARS(D3AD) +ABI(DSLB) v ABS(DHAR)
TOTALSTA e THD
WwRITE(6,55)
- WRITL (peb0OS) TANN, TOTAL
wpITE (8,59)
005 FORMAT(IH ,1TOTAL AMANUAL DFy,.'sF10,3,T65,'TOTAL FOR HODEL',
ok j0,3)
! 550 FORMAT(LH ,T33,2F)0,2,3F10,3)
- KETURM
; END
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Table A.4. Continued.

[als Rad

en
L]
40

[aRaNeTo ¥yl

LT

&y

16

JUBROUTINE SPLIT |
COMNOIIZAE 224, N, InR
COMHONZABZDSEED iy R
CONUNUZGY 7R TRACE ( IMIB oLl ICL # ISTART
COMHO£SC2 Y0
PROGRAM 10 READ DISAGGLREGATED COEF, MATRICES j,H,{ And
AHNUAL GENERATED DR MISTORIC TIME SERIES AND DISAGOREGATE TU SEAS
LEVEL(MONTHLY)  WRITES DJBAG MONTHS TO & FILE vOI§A,
DIMENSION ACI2,12),B082,12),C002,12),%0100:50),TAn(12),AN(12),
*2012080, 200000, 1), Y0100,12),YTC100,48),T8RL12),24(200)
2, ¥6(100,12,5%0)
DOVBLE PRECISION DSEFD
FORMAT (4F10,0)
FURHAT(181%)
FORMAY({2F10,2)
FORMATLIN ,123E10,4)
PRINT /41 nysaOF MONTHS!
PRINT /7, 'uls # OF PREVIQUS SEaSU48!
RRINT /,tum g OF YEARSH
PRINT /9'12s COUNTER » FOR STANTING PREVIOUS SFABUN!
PRIMT 7, tu0vat 18 ND YHANSFORM,; NOTSO IF TRANSFORM!
PRINT /,t1n188% THEN READ MISTORIC TIME SERIES)
PRINT 7, 1ysml, THEn VALENCIAwECHAAKE DISAG!
PRINT /7, nl LINE o Tp PRINT OUT GEN, YRS IN OMONTH S/R!
TREADCI2,/7INZ  F2e 0T, AL  TVE, IBTART NCL, (28213 Im) N2}
TFCIHTS,HE, 1) ISTARTRISTYS
NY®i2
RRITE (0 073ty el oty 2 HOT, THISoNTRACE TR, TYS LN AL s NCL 1START
haTsi NO THANSFORM
111831 REAp Th HISTORIE ANnUAL BERIES
Twnsl wATTE INRUT UaTa
NTRACEs » (b TRATES GFNERATED DATA
NB » NF (FIkS EACH TRACE
PRINY Z,'1nfYiaL vaLuks oF PREVIOUS YEARS MUNTHS A/D MEAN suB!
NRITF (b, au)t20l 1) 014N}
nITELh,» /7 4L s DSERD
PRINT 7, ' ThanSFORHED ANGUAL AtD MONTHLY MEANS!
READLIE,2)TA T (TAMIKY MY NY), (TON(K] Ku]oNY)
WRITE (b 7)1, 18, (VAR ) ;kmiaNY ) (TONIKI KBL NY)
TFOIVE, EU, 130010 60
Catl TFORM{Z,ZeALHE 1, 0,huT)
DO S0 gmi,ny
Ry{Jdlatlsldsy
WRITF (byazitiH00) st
AR ICARTEIRAALLEN SR
COnTlaur
PRINT sptritw & alTh PEAN SURS
WRITE L6, 4032011 )s181,012)
PRINT /,'a MATRIK!
DO 1o isi, Y
REALLIS, 2 6(101)
TR et e bim Te{epun)atlie )
cont i .
P (lvs Fu yuuTe ne
BRINT s, waTRILY
DO an I81,ar
RESUCLuy s inthod)ydni i)
IF tinngbuacd=RITEC u0 ) (B(Lad}sdR1INT)
Cuntl g
PRIAT 2,7¢ »aTHI
L 99 (&1, '
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Table A.4. Continued.

vy

— 120

. 140
_ 150

188
160
170

READ(IS, ZY(CqT d) s dE1,HY)

IF (IR EQ, 0)WRITE(G, 4N (C(L,J)sJml,NY)
CONTINUE :

TH(IMIS,EQ,0)GOTU 110

DO 100 Is§,N

KEAD(18,30)Xx¢1,1)

CUNTINUE

CONTIHMIE

CALL TFORM(X, X, AL 1o HTRACE, 0, NOT)

Do 170 Kai,NTRACE

IFLINR,EQ,G)PRINT /, ' XxSANNUAL VALUESH
TFCIwR EQ U)wRITE(O,40)(XCToK)sIa]sN)
Do 120 I%=y,N

X1(1s1)8X(1,n)eTA

CONTINUE

CALL DMONTH(XL, YT, A,8,C,N,NZ,DSEED,Z,)MN,)IVE,LN)

DO 150 lel,N

DO 140 Jaf,ny

YTCL dIRYT(L,d)eTAN(d)
CONTINUE

CONTINUE

CALL TFORM(Y,YTyALsHyNY,1,NOT)
Dp 100 I33,N
IF(IWR,EQ,0)wRITE (6, 40)(Y(1sd)sJdnisNY}
DO 158 J=i,ny

YGUI,J,K)aY(1,d)

CONTINUE

CONTINUE

CONTIHUE

RETURN

END
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Table A.4. Continued.

SUBRDUTINE CROBMIY, QyNR,LLiEJZ1EST,8d2,
*S82,J20, 02, 82X 82N, N, RBRLX,RLRSX)
NIMENSTON 0(12)'32(!ﬂﬂ)ng(lﬂU)oY&lDO.lB,»VD(!OO:!!)'ZA(lDOJ
DO 10 L&}, iR
J2(L) a0
37{L)=s0,0
19 CGNTINU!
Nx&Q
Jxsg
§Xx50,
L0
© N3

1z}

. $5%0,0

‘ Ji=p

- CALL DIVERT(Y 1R, 70}
2u 850,0

J80
HENe !
IF(NLELI2I60TU 28
N&8

1 €3 L0
28 Lalndsypll, )
IFClatiR}30, 30080
30 IF(ZACH)= (e} 240,20,20
: 40 .« [F{ZA(N=T1)wg({N=1))20,20,50
- 54 JeJ#t
: C8aSeif{HYealn}
Kgtiv}
IF(H,LE, 1236070 85
1]
1slei
5% TF(I=upYen, 60,80
6 Ial:ipsyDLL, 1)
XF(G(M;-:&(M))?O.}«.S&
70 [S1% 3]
PRENEEN]
$KE55+5
JZityad
S§z(L)=5
GpTo @0
by NX=L
Jx&sJd
Hi §X=55
JZiaeyp
SZtamy E15
0o 1060 Lal,uX
TFESZLL).61,3210600 4o0
GpTn Sou
4B0 821a52(L1
RLHSXBIZ (L)
500 COHTINGE
TFCJZEL) 461, 2136010 b0h
GOTa {000
600 J21sd2(L)
RSKLX&RZLL)
1000 CONTTILGE
. IFLLLHE bty 200
. WRITE (g tuu)
190 Fuktay (1o, thten CrOSSINGS TOTAL DEFICIT RUN LENGTHS anD $lrgt)
WRITE (b 120302
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Table A.4. Continued.

PHLITE (o, 1 B ) R
pRlTE(h, Tuliy82 )

(BN FGRMATLLH , 'PLORY 200, 0F15.2)

20 FDrttatfin o tEHOBSTRGS, 15%,6115)

130 FORAAT(IN 2 TOTAL Kut LENGTHE,BX,0819)

pah POHRAT(LH , YTUTAL RUN WMt 11xe6F15,2)

4 fon) (JZELY,LEE N - A

Top T O OFFICIT AN LENGTHS AT CKUSSING LEVEL!/'ARE! 401
tl/S(!S?,?ﬁIS/ié‘Kj' 012 .
WRITE(e, 1 T0) 1KE8, .

170 sgénnr(;ﬁ JIDEFICTY RUN BUNE AT CROSSING LEVEL ARL1,5F10,2)

180 wRITE(8,190)(8Z(L) Lo M)

196 FokHAT(1O0F10,8)

260  CONTINME
Call FRAORII2 s NN ESY 832, 42X JIND

CaLL F2MaH (s NK, EBZ 882, 815, 8TN) .
LF(LLNE,0)GDTO 12¢0
WRITE (0, 850) .
” T () 08 STy SR
o TF(6s950)€52 52Ny
= 85¢ :géﬂtgﬁiﬂs,zsxe:quﬁ'.lx,'37. DEV, ! T, PMAXY, TY, THIN',
k WEX, 'R/MAXYY
900 FORMAT(IH ¢1RUN LENGTH!,5F1g,2)
956 FORHAT{IH o PRUN BuRT,3X,5E10,4)
1206 cOMTIHDE
RETURM
Enb

SNBHOUTINE GrUaTri( K uX Aot ConY My NSEED, 2, KN JVEBILN)
DIMENSTON gx (1004023, 4(02:1),8112,12),0002,120,8012,1),
*DUR (12,10, 50100, 1), 2012,1),0un(32,1),Dund (12, 1),7(12,1) 8N (12)
*'Ftlz)'r(lonl‘) .
DUUBLE PRECISION DSEED
10 FURMAT(tH ,12810,4)
DL 70 Isl,ny
CALL GGUASIDSELD,1e,R)
Call AHORK(K,12)}
bg 20 J=si1, 12
: E(J:s1)eR{J}
{ 20 CONTINVE
‘ IFCLLLELLUIPRINT /7,0 E(0,m)0
TFUTLLELHICALL F3MLMIE,L201,E4,Y, 080, E8K,12)
TFCTLLE LM nRITE L, 07 CECTa b)Y, Jn1 412}, EA ESD,ESK
T, 1)sxllsl)
Xp=X(y,11
HESPNM RIS IS TYEVEE M
Call Ul T¢a, T,0Un, 12,1,1,12,3100,141841)
IFClatbabitdrRlnd sy vdsqt
TECILLE LrdeelTECL, n/  (DUNLT, 1), Jd%],12)
IF(IVS,.E£Q,1)60T0 3a
’ CALL MMULT (0.2 DU, 1214401201801 00000201)
E IF O LE LRIPRINT 7, 180210
TFCL,LELinnriTECO s /) (DUMR(I 1), 00),18)
CALL BADSUR (DU, L2, DuMS, 12,80t 1801412510181}
IF(!:LE.LNJPP!ht /"‘ti#ﬁ.z'
TF{I L, Lol TE Copn /73 LOUNBCS 1) 0 dnle1d)
Cabl mhiLTIL,E,0u 12,1, 0201241 8,12,1 184 1)
TFILo L€ LulPiinT 2 tCat
TFLLLE L) ab I TEfe a3 (NURCI 1) J81012)
IF (L LE LdPiINT 7 fyadageBageCeg!
Car L e §UL (olimd, DUk, Y, li’,l,t,ia.l,liahli;!!
40710 wo
3y CanTinmot
CALL Mot T (L, E 02,12 000001282012, 1,12, 1)
JFUL P L dim]eY /7, t0wF!
- TFLl LE Lt)nnlTE o az) (BUMRCI, L), d21,12)
CALL MaDSue (DU LaIM2, v, 12, 1014002 1012004 1200)
PO LE Lt dFRlaT 7, ) ¥manslng!
oy TF(TelF L) =RITECO a3 (VLS L) 081,12
TF{IvS, L3, 106010 &6
On S0 Jsf,t
Mianti{lJ)
ICdetdzving, )
50 ComTInuE
00 60 Jal, 2
Lo axtlydrey(g,)
10 ConTInig
- RFE YuRk
I 3
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Table A.4. Continued.

io
2y

SUBROUTINE mMULT (A B CoaNt N N3, HE, NS NOSNT, N8, N9)
DIMENSTON ACNH, N8 HLnb, NT),C(NB,1:9)

DO {0 Ta1,N1

PO 10 Jmp, 2

Cil,d)n0,

00 10 Ky, N3

ColodinCeladyrhgd onynnex,dy

RETURY

END

SUBRONTINE MALSUG (A B CoNL HZeDobd, hb, NS ) NEsNT B}
INTEGER D
DINEHSTON A3, d),BENS No) ;L INT, 1.8)
bo &0 13,1
Lo 20 Jmi,n2
TFLh LT, 00010 40
Cil.Jyma(l,d)eh(ledy
Govn 2o
Cll,dsa(l, et (], 0}
CONTTHUE
RETURN
Ehi
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Table A.4. Coﬁtinugd.

IalnlaEalal ol oY o T Ra Vol e Nl o Fal oW o Nl ¥ e Xal

i

-

sp

s
Sy

hi

1y

LY

SUBROUTIME QuiBHT (LA, S}

@6 CARD Pukth

tIHENETON h&(JJ);HL?!éOJ,NU7(2°J
REAL M&, MY, X

QUICKERSURY J5 & wiy 0OF BOKYING ELEMENTE IN AN ARRAY INTO
ASCENDING CRDER, THF ARRAY IS CONTINUALLY SPLIT INTO
PARTS SUCH THMAT THE ELEMENTS DF ONE PAHT ARE LESS THAN
ALL ELFHENTS OF ToE OTHER, WITH A THIRD PARY Iy THE
HIPDLE COMSISTING OF & STHGLE ELEMENTY, THIS METHUD 15
COMSINERAALY FASTER ThAN THE BTANDARD COMPARISDN=TKANSw
POSITION METRUL #MERE THE NUMBER OF COMPAR]SONS 18 uw
TuE ORDER 0OF N {ARRAY S$17£' SNUARED, QUICKERSORY REQUIRES
ONLY ON THE OKDER . DF' N = .L0OG N CDMPARISONS,
THE CALL 1§ 1 CALL DKRBRT 1A h!
HHERE HB{ RRRAY NaME

N{ ARRAY LENGTH,
I8 THIS VERSIUN THERE 1S ESSENTIALLY MO LINIT ro THE
LENGTH OF THE SORTED sRRAY, THE AHSOLUTE LINITY IS E 10
THE §3,0¢ 1,6, LARGER THAN ANY INTERNALLY STORED AnRAY
In THE GE 63%,° Ahy SORY OF ALPHAHUMERIC OATA In THE
ARRAY wILL uf B0RTED,

GUICKEHSORT I8 ALGOR)THM a 271, COLLECTED ALGOR] Tring
FROM CaCH,

FLRR]

i

gl

Tislel

IFOJGLEL DY) G0 TH W
uPe{detl/2

HTatA{LPY
Ha(HPyaNALTY |

TR |

uel

L1223}

TF(R, 5T na) 40 U S
lr(w*(KJ.Lt.wf) e Tu au
te i mNQEY

tGENAe

PG T /Y G0 TU 4y
!i(wtiui) Gb BTy 60 Ty 30
HxENA{K)

matu) & patnal

tAlHG Y=Y

[IOL ELTH!

Gn 10 Pu

HiiaKa)

Hﬁ(l)unncng)
HA(nu)ant
1F(@enitmlad) To,70,060
ML (M)

NUTLMInrge}

Tk}

Gn 1o Ap

NLT{M)ImliGet

NUT{H)w

JunQeg

HaMey

GO 10 ¢

28



s

Table A.4. Continued.
Sy [FC1,GF ) GO TO Juo
TFCNACT) (LEHACSYY 6D TO 100
NXEHACT)
NACIYana(d)
NACS)anx
too LILLY)
TF(H,EQe0) KETURN
TenlT(M)
JENUT (M)
60 10 (0
END

BUBKOUTINE SOLAG(L N,m,LAG,SD1,802)
DIMENBION x(100,M4),8D1(M),8D2(M)}
HLAGaH»LAG
BnFLOAT(HLAG)
DO 36 Jaigm
820,
8L %0,
Ta0,
1L,
S0 10 [si,nLab
LalslAG
Tatex(i,d}
TLETLY (L, )
K] CONTINUE
XHat/H
ApLaTL /N
DO 20 ey, NLAG
LalelAG
Gu5e(X{],J)mxH)as2
SLESL X (LsJIsNML) nn2
e LunTinuE
AnS/6
AL®SL/B
SOI{J)IRIQRT{A)
SD2(J)a8RRT (AL)
in CONTINGF
RETURN
EnbD

SUBROUTINE AnUKNES T, v )

SUBKULITTNE 14 TRANSEUKE NX UNIFORN RANDOM NUMBERS [N INTERVAL
(0a1) T 2 LEPERNERT STANDAKD HORRAL VARIATES

sy e

LIHENSTON SGhx)
NYYRhXw]
ANSB, o ATAY(S,)
GO 10 Hslghyyse?
ASBSOHT (w2, 44LOGISOINIYI2COS (AN BN
HEBSGRT (w2, asL0GIBRINTY BTN ANSSUINSLY)
SQ(HIRAS
ty FUTSIE IS ELTY
HETURN
(3117

SUBROUTINE ‘GG“Tﬁtlov;ﬁgﬂ.ﬁli‘)
§ NSEA® w7 SLASONS DESIKED TO AGGREGATE UP o 1,
ONTHLYw*wQUARTERLY, NIEARY) GueSEH], NSEARZ) Be=in .
¢ MewB) NSEAB2) Heeh, NBEAS] T/NSEABZ) SovaNnuAL, NEEAS)
DIMENSIOU x (100,43, ¥{100,1384)
Bo 40 tst,n
ICsy
nx
NICRICeM s A
DO 3¢ Jmi,n
IF(JUEQ"”C)GO‘U io
GoYo 20
HO Kaky|
1CEICeM/NSER
NICWICeM/nBFa
24 YOI Rk)aYCl xyex(l,d)
3o COMTINIE
40 CONTINUE
RETURN
Eab
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Table A.4. Continued.

[4
(4]
Cs

20

LT

40

he

CL]

T

L1}

SUBROUTINE TFURMIX, Yohl, Ny M, [NV, NOT)
BOXwCOX TRAMBFORMATION AFTER HINKLEY
NOT st THEN KO TRANSFORM
INVRY THEN INVEROE TRANSFOHM
DIHENSTON 2{100,8),Y()100,H}
IF(NOT,EQ,0)G0TO 40
IFOINY,ES,1)60T0 20

DO 10 Iaj,wN

bU 10 Jaj,H

Y{I,4)ax01,J)

CONTINUE

RETURN

CUNTTHUE

b0 39 Iag,n

BO 30 Jley,m

X(I,J)yn¥(l,J)

CONTINUE

RETURM

CONTINUE )
IF{Iny, Eg, 136010 &0
IF(ALEQ,0)60T0 00

DO S0 lai,N

G0 50 Jaf,m

TCE, (Xl Jinnapwl 0 /A4
CONTINUE

RETURY

CONTINUE

0O T6 Y=,

po 10 Jaj, e

YT, J)adl0G(x(Esd))

CONTINUE

RETURN

CONTIHUE

TFOM LEG.NILOTL Lot

0g 90 (%1,

DO 98 Jat,r

1FEY(, 00,01, 0,00000Y00, 380,08
XL, 0000010 0a0 41,0 0n(8,0/0L)
CONTIHUL

RETURH

CONTINUVE

0O 110 lei,n

PO 130 JEI,¥

(1, sBXP YL, d))

CoMTInUE

FLD
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Table A.4. Continued.

- e

g

24
o

SUBHOUTINE (OVARLE, ¥ SKY pligM] 4R LAG, TE,J1oNDY, uld SDxsSDY)
COVARIANEE “ATRIx 0 naTh wl¥m MEAN ALREADY SUHTHACTED OFF
Ths STauTpr G SEASUL UF X GUING TO Mip Jl® STAkT OF ¥ 6O TU 2
Kx YFaft CounTFue ) LaG & LALG ®

DIMENSTuN l(lUt,h;))lV(l033n623¢hXY(NDluNDZ);TQKV(!B;lZ)
TS IGSHLIR IS AiE 35T

UL AGEhal AL

L 1D I8,

[0 o J=1,r e

155YCL,Jysn,0

ConTINIE

DO 30 K3, AG

LaK+l AG

DO 20 lali,ny

BU 20 Jsier @

Jésdmiye

1aaleliei

ISYY (L JyaY8aY{lad)eX (K, )Y (Lo d)
SAY(12,J2)818Xy (), J}76LOAT{NLAG)
sxvtla.Jz;asxr(lz,Ja)/caoxttraSDV(J))

CONTIHUR

CONTINUE

RETURH

EHb

PUNCTION HURSR X, H, xBAR, X80)
DIMEHS[OK X (W)

PHlINmt EIS

DHkxaet E1Y

pso,

Do 1u Isi,n

YaX{])eXiR

Dabey
F(D,6T,0nAx)imaxaDd
IFip, LT.DHIH)Dﬁiﬂlu
CONTINUE

RalbiMhgelnln
ASALOGIOIR)»ALOGIOINSY]
BaAL0GIO(H)eALUGIUL2)
HUFSKad/8

RE TURN

END
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Table A.4. Continued.

SUBHUUTINE F 3URI(X plig g Ay e 5L, 8,10}
DIMENS Tt X {nuat ), Y (ingop)
L0 10 Tat.n
Y(O1yax(t, )
] Continig
L AVERAGF
AahsE AH{Y, b}
[ YARTANCE
VaVAR(Y, A, N)
5heggRT{y)
[ SKEW
CRLL ShEW(Y,SDs8,t1sA)
RETURY
[31D]

SUBROUTINE SKEW{X,8,L8,N,4)
DIMENSION x({1000)
§UMs0,
00 16 Ts1,n
) SUNBSUMe (K LT)mA)rr)
UBVa((gaa2)a(hei))/N
BVBSORY(UBveald)
BSKz{GUR/II/BY
C CORRECTION Fom SINGLE 8awPLE BYag, REP, BOBER aND ROBITALLE., ®RR,
[4 YOLa U1y MO, &¢ |975,P8SL,EQ 8,
ALFHAS(SQRTENA (M=) 327 (N=2) 20, ¢ ({8,5)/N))
CSxALPHAXBSK
RETURN
END

FUNCYION VAR{X;A,N)
DIMENSTQN %(N)
ssd,
Do §16 Isisn
10 SESHIX(I)=a}nnd
YARSS/ (H=y)
RETURN
END
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Table A.4. Continued.

FUNCTION AMEAN({X,N)
DIMENSION x(N)
BeFLOaT(N)
3z0,
PO 10 Jef,n
10 sx8eX({13
AMEANRS/B
RE TURH
END

SURROUTINE LMM{GY, HS s HTRACE (8D, THAX, THIN,NY DRAR, DATHY
DIMENSTON Gu(30,12),DEV(50,52)/HS(12),8D012),PREP 1D
&, DRTN(12),6(50), THAY(12),TRINUID)
DO 190 Jai,NY
DU 50 Dal,HTRAALE
DEV(L, )stng(J)=GX(1,.J33/(8DCS))
G(li=GY (1,0}
b comTImie
CALL OXHSRT(G/NTRACE)
THAX (J) =G (HTRACE)
TInt R
100 COMTIRUE
DO 200 JEi Ny
CALL F3MnHIpEV, NTRECE,J, A, VD5, 3%,50)
URAR(J) 34
PeTH(J)=MS
ano InMTLunE
RETURH
E40

SUBROUTINE DAMM{AGX o AHS, ATHAX  ATHIH, ARARLAST, 1)
DIMENSTON aGx(8&),DFV(50)
e1t COMTINIE
DD 300 [af,N
DEV(Ide(dmns=aGX{]))/ang
309 CONTINUE
CALL FAMOMIDEV,Ne AHAH 48N, AL, A2
CALL NERSRT(AGX,N)
ATMAXZAGX LN
ATHINZAGXCY)
RFTURN
gnn
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Table A.4. Continued.

1]

F4d

25
30
56

SUBFUITYI b P &MU, 1 A, 8, 8%, AN)
DIMEMBTON a(M) Y (D)
D010 el

yelrsxtIy

CONTInIE

AnhitFart(r, 1.}
vavaRiv, A, )
BESURTLY] ’

Cabl wkRSRET{Ysl]
XY

Ausy(y)

RE TUR

Enb

SUBROUTIHE DIVERTLG:N,ETA)
DIMENSION W{i00,12),EYA{100,18)
D0 50 lal,»m

ng 30 Jg=s, 12
1F(QCI,J),67,375880,160%0 &0
JF(GE s} 0T, 16005,1ETA(L,J)0d502,
ETALT, 12, 221%R T, Y107 A36
lF(EYl(!aJ}.L7-$U.}ETAII;J2&30.
GoTo 30
IFintl,a),67,2415%0,)60T0 25
ETA(L,J)0,4532G(,J)3934,38
6070 30

ETh(I,J)2T010,

COMTINUE

CONTINUE

RETURN

END
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Table A.4.

10
900

20
50

4o

us.

150
200
950

Continued.

SUECRIIT Nt CRUPY(FTF ETa,u TOTY, TuTh, YACT,BEN,AC)
CrrpnnsCyyeel OB ALY o LP, ALY, CONST, YFOT
UItLHsT o b1FT1E) 6 TaL GO, 12),YACT(100),BEN(I00)
Tulyan, o

ToTuan, v

CYPACsCHusTayPGTaa(

pa 10 tey,t
RYB(ETE(T, b +ETALT, 97 (ETR(B)+ETP(Q))
KPsETa(L1u)7ETP(L0)

RHS(ETaCl, Vi) *ETACT, 12))/(RIPCLIDLETP(12))
RYYERYROALY

HPFBRPashALF

REMgRMOEA| M

YACT{I}SCYPACORYYsRPPaRNM
BENCTISYACT(I)ePRICE

TOTYRTOTYsvaCT(I)

TOTBaTOTB+RBEN(])

CONTINUE

RETURN

END

SUBROUTINE SEUPEK(GX,NY,DEN,312E)
DIMENSION ,Xx(100,12),DEM(12),0(1850)
CEVEO,N

00 10 Jut,s2

IF(JGELBYGOTO {0

DEM{J)80,h

CONTIHUE

FORMAT(Ir ,'DEMANDE! 1 2F10,2)
PeaKE={ E1S

TROUGHat{ k18

SI2E1aPEAN

150

Kgl

N2ENY#HR

NPEHY#24

D0 200 Isi,nN2

IF(L.LE.NY)GOTO 20

LeslwNy

GoTo %0

Lzl

CONTINUE

00 150 J=1,42

DIFzAX(L,J)epkM{d)

DEVGDEVeD]¥

IF(DEY,GE,FEAR)IGUTOD 40

Ips}

IF(DEV.LE,TKDUGH) TRQUGHBOEY

60To 150

IF(IP,EQ,0)60TO 45
SJIEBPEAK«1ROVUGH '
TIF(512F.GT,812E1)B6]ZE1a8TLE
S12em51E!)

1Pso

TROVUGHS | (E1S

PEANSLEY

COoNTINGF

CaMTLLUE

FOURMAT (IR , 'RESERVOIR ST12E2',815,9)
WETUKH

ENU
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Table A.4.- Continued.
SUBKNUTINE nibQUR (L avE, N ByR LAG)
DIMERSTOUN W{E00, 12, AvE{12),8012),R{12),PI{T2)h2012),41{12)
L1 81012)

NiLSBHeLAG

DO 20 Juy,1e
Af(jreo, 0
sgtdino, 0
Piidisn,n

2q CONTIRUE

D0 40 IN,HL
LB} 446

pu 40 Juiy, 12
Disqil,JYedvEly)
$20J12320J) 00408
JFL4,E0,1)60 TO 30
Ko jnj '
PRSI K)I=AVELK)
G0 10 1%

30 IF(l.EG, 1360 TO 35
Ksig
D3OI =1, K)=AVE(K)

315 PriJiepPi{J)eDial2
AftJymeal(Jyensb2

40 CONTINUE
ENjonnl
pa 42 Jsi, 2
S1(J)e8AQRY (AL {J)/ENY)
B(J)aSQRT (AgqJj/tnn)

42 CONTIuuE
DO 47 syt .
1FLJ.£0,1360 Y0 WS
Ksdwl
GO TO ud

43 K®12

a4 pEJIaP )2 (ald)ag (K)nlpmld}
TFLLAG, HE OIRCIISPILIIZ{S () wB L (K)uNL)Y

@7 CONTIHIE
RETURY
EHD

SUBROUTIHE XFLNH{G, kiR NE M B, 680, W, C20LL)
PIREHSIUR B {300, G(300Y,w({R0),RN(2D)

SUBROUTIHE GENERATES MR HMIGH FREQUENCY NUMBERS OF FABT FRACTIDNAL
GAUSSTAM NOISE wlTh THEORITICAL vaLUER OF LAGY SERIAL CORWELATION
COLFFICIEMT®C &b BTANDARD DEVIATIONRSTD,
S58(Bas{ial 01)a(2,00HrHwn)/BaM
STASUHT(} Leidb)
CLo=0,0
CLiad, 0
DO 5 Nel,h?
RHIH) 2L 0/7ExPL{],0/6)0aPLUAT(N))
CLosCy oewls)anin}
CLIsSCL om(t)an{h) aRR{N)
5 Continng
Col2,en(@,8hnl,Jal,oCL1)/{1.wCLO}
CATSSURT (1, 0eta()
Gl1)srLy)
DO 10 Jeg,uR
G(J)aCsGiml)oR(J)ACAY
11 G(J)sG(J)ssTa
STAsSTAaSTA
TFICeGEF, 1,0, Ul LT,0,0)6UT0 35
IFLLLNELDY 6O Th 4o
WRITE(B,2u) §T14,C
du PORHAT (2K, Sum wARIAWCE OF FFGH nIGH FREQ NOS s ,F20,4,
s12h LaGt s{C & ,F20,4)
wRITE(S, 30) NROHZ, 1, B, GAM

ey e

34 FORGaT(2T u 3P 20,4)
GuTh 4n
39 ARTTE(b6,20)874,C
Srop
un RE TURH
| 311
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Table A.5.

Definition of program variables.

Name Description

A(12,12) A coefficient matrix for VS or MR disaggregation
model

AA interval parameter for Broken Line model

AA generated annual means

AA(MAN, 1) annual generated mean for each trace

AAA average of the MAN generated annual means

AAS standard deviation of MAN annual means

ABAR average deviation statistics in subroutine DAMM

ABEN historic average annual crop benefit

ABN minimum of MAN average annual crop benefits

ABX maximum of MAN average annual crop benefits

AGX generated value in subroutine DAMM

AHM average value in subroutine DAMM

AHM average of MAN generated Hurst coefficients

AHS historic value in subroutine DAMM

AHS standard deviation deviation of MAN Hurst ccefficients

AL transformation exponent

AM autocorrelation parameter for ARMA~Markov model

AM(MAN,12) monthly mean generated streamflows for each trace

ASCM average of MAN annual lag-one serial correlation
coefficients

ASCS standard deviation of MAN lag-one annual serial
correlations

ASDM average of the MAN generated annual standard deviations

ASDS standard deviation of MAN annual standard deviations
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Table A.5.

Continued,

Name Degcription

ASIZE average of MAN reservoir sizes

ASKM average of MAN generated annual skews

ASKS standard deviation of MAN annua} skews

ASTN standard deviation of deviation statistic in sub-
routine DAMM

ATMAX maximum deviation statistic

ATMIN minimum deviation statistic

AV average generated deviates

AVE(12) monthly averages

AWN low frequency component constant in FFGN model

AYACT historic average annual crop yield

B quality parameter for FFGN model

B(12,12) B coefficient matrix for MR dissaggregation model

BA generated average annual crop benefits

BA(MAN) average annual crop benefit

BAA average of MAN average annual benefits

BAS standard deviation of MAN average annual crop benefits

BB Broken Line model constant as a function of the Hurst
coefficient

BD Broken Line model constant as a function of the Hurst
coefficient and quality parameter BZ

BM historic mean annual streamflow

BN{MAN) minimum annual crop beﬁefit

BS generated standard deviation of annual crop benefits
standard deviation of the annual crop benefit

BS{MAN)

k4
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Table A.5. Continued.

Name Description

BSA average of MAN average annual crop benefit standard
deviation

BSS standard deviation of MAN average annual crop
benefit standard deviation

BUWN low frequency component constant in FFGN model

BX(MAN) maximum annual crop benefit

BZ quality parameter in Broken Line model

CAT high frequency standard deviation in the FFGN model

c(wz) a low frequency component of FFGN model

Cl parameter for ARMA~-Markov model

c2 parameter for ARMA-Markov model

c(12,12) C coefficient matrix for VS or MR disaggregation model

cc(Nz) square root of 1 minus C{NZ) in FFGN model

co(20) not used; lag correlation

COO(MAN) not used; average lag-one correlations

COR(20) not used; summation of correlations

CRR(20) not used; average lag correlations

CYA(MAN) average annual crop yield

CYAA average of MAN average annual yields

CYAS standard deviation of MAN average aunnual yields

CYN(MAN) minimum annual crop yield per trace

CYS(MAN) standard deviation of the annual crop yield

CYsa average of MAN standard deviations of average annual
erop yields

CYSS average of MAN average annual crop vield standard

deviations
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Table A.5. Continued.

Name Description

TYXTMARY maximum annual crop yield per trace

cz serial correlation parameter for FFGN model

DA Broken Line model interval spacings

DAAS standard deviation of deviation of annual means to
historic

DAAB average deviation of annual means to historic

DBA average deviation of generated annual crop benefits
to historic

DBARM(12) average deviation from historic value of monthly
means and generated means

DBARK(12) average deviation from the historic value of monthly
skews of the generated monthly skews

DBARS(12) average deviation from historic value of monthly
standard deviations from generated monthly standard
deviations

DBS standard deviation of deviations of generated annual
crop benefits to historic

DBSA average deviation of generated standard deviations of
annual crop benefits to historic

DBSS standard deviation of deviations of generated annual
benefits to historic

DBTA average deviation of generated total crop benefit
from historic

DBTS standard deviation of deviations of generated total
crop benefit from historic

DEV{MAN) deviation statistic, the relative difference between
historic and generated

DHAB average deviation of Hurst coefficient to historic

DHAS standard deviations of deviations of Hurst coefficients

to historic
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Table A.5. Continued,

Name Description

DRLB average deviation of generated run lengths from
historic

DRLS standard deviation of the deviations of generated run
lengths from historic

DRSB average deviation of generated rum sums from historic

DRSS standard deviation of the deviations of generated run
sums from historic

DSAB average deviation of annual skew to historic

DSAS standard deviation of deviations of annual skew
to historic

DSCB average deviation of annual lag-one serial correla-
tion to historic

DYCS standard deviation of deviations of annual lag-one
serial correlations to historic

DSDAB average deviation of annual standard deviatiomns to
historic

DSDAS standard deviation of deviation of annual standard
deviations to historic

DSEED seed for generating random numbers

DSIZA average deviation of generated reservoir size to
historic

DSIZS standard deviation of deviations of generated re~
servoir size to historic

DSTNK(12) standard deviation of the deviation of the generated
monthly skews from the historic monthly skews

DSTNM(12) standard deviation of the deviation from historic
monthly means of the generated monthly means

DSTN(12) standard deviation of monthly deviation statistic

DSTNS{(12) standard deviation of the deviation from historic

monthly standard deviations and generated monthly
standard deviations
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Table A.5. Continued.

Name Description

DYA average deviation of generated annual crop yield to
historic

DYS standard deviation of deviations of generated annual
crop yield to historic

DYSS standard deviations of deviations of generated
standard deviation of annual crop yield to historic

DYTA average deviation of generated total crop yield from
historic

DYSA average deviation of standard deviations of generated
annual crop yields to historic

DYTS standard deviation of the deviation of generated
total crop yield from historic

EJZ historic run length

ENX mean of MAN down crossings

ERL(MAN) generated expected run length per trace

ERLN minimum expected run length for MAN traces

ERLX maximum expected run length for MAN traces

ERS(MAN) generated expected run sum per trace

ERSN minimum of MAN expected run sums

ERSX maximum of MAN expected run sums

ESZ historic run sum

FA random starting interval spacing for Broken Line
model

G(300) normal random numbers with zerc mean and unit
variance

G(NR) _high frequency component in the FFGN model
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Table A.5. Continued.

Name Description

GAM gamma function of 3-2H in the FFGN model

GMM(12) average over MAN traces of the mean monthly flows

GMMS(12) standard of MAN traces of mean monthly flows
deviation

GRL mean of MAN expected run 1ength§

GRLS standard deviation of MAN expected run length

GRS mean of MAN expected run sums

GRSS standard deviation of MAN expected run sums

GSK(12) average over MAN traces for the monthly skews

GSKS(12) standard deviation of MAN traces of monthly skews

GSsD(12) average for MAN traces of the monthly standard
deviation

GS8s(12) standard deviation for MAN traces of monthly
standard deviations

GX(MAN,12) generated monthly value in subroutine DMM

H Hurst coefficient for FFGN model

HA(MAN, 1) generated Hurst per trace

HBM historic mean of the annual time series

HH Hurst coefficient for Broken Line model

HH historic Hurst coefficient

HHH historie Hurat coefficient for the annual time
series

HM(MAN) mean Hurst coefficient for each generated trace

HRLRSX historic run length for the maximum run sum

HRSRLX, historic run sum for the maximum run length
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Table A.5. Continued.

Name Description

HS historic annual skew

HS(12) historic monthly value in subroutine DMM

HSC h?storic-serial lag-one coefficient for the annual
time series

HSD historic annual standard deviations

HS IZE historic reservoir size

HSTD historic standard deviation of the annual time series

HXX(1,1) historic lag~one serial correlation

HY1(12) historic monthly serial lag-one correlations

HYX(12,1) historic annual-monthly crop correlation

HYY(12,12) historic monthly cross correlations

HYz(12,12) historic cross correlation matrix between previous
year's months and current year's months

IHIS option to read historic time series

ISTART starting year for time series to be generated

IWR write option in subroutine CF same as LL

Iy starting time for flows in DEFCIT subroutine

JL array of run lengths in DEFCIT subroutine

LL option to write output

LK option to write out number of lines in subroutine
SPLIT

MAN number of generated traces

MN(12) month number of previous year's months in MR
disaggregation model

MR1 option to set Ag = A] in BKL model if p(1) is >

than maximum P(1)
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Table A.5. Continued.

Name Description

N number of broken lines 1in Broken Line model

NAM number of serial correlations to compute

NCL number of crossing levels in historic time series

NJ stochastic model number

NR number of annual streamflows to generate

NT number of years plus 10 for generation sequence

NTRACE number of traces generated same as MAN

NX(7) number of downcrossings per crossing level

NZ number of summations in FFGN model

PH ¢ parameter for the ARMA-Markov model

PH1 ® parameter for ARMA(1,1) model

QX(NR, 12) disaggregated monthly flow in subroutine DMONTH

R(300) random nuﬁber generated either uniformly distributed
in BKL subroutine or normally distributed in MARKOQV
models

R1 serial correlation parameter for ARl model

RAM FGN autocorrelation in the ARMA-Markov model

RD (NZ,NR) the low frequency component in FFGN model

RLN(MAN) minimum generated run length

RLRSX (MAN) run length for the maximum run sum per trace

RLX (MAN) magimum generated run length

RP (MAN) probability less than plotting.point

RS array of run sums in DEFCIT subroutine

RSN{MAN) minimum generated run sum
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Table A.5. Continued.

Name Description

RSRLX (MAN) run sum for the maximum run length per trace

RSX(MAN) maximum generated run sum

S summation of Broken Line model weighting function

S(MAN, 12) monthly skew for each generated trace

SA ARMA*Mérkov model variance for the Markov term

SA generated annual skews

SA(MAN, 1) annual skew generated per trace

SAAN minimum deviation of annual meéns to historic

SAAX maximum de?iation of annual means to historic

SAM(12) monthly av;rage streamflows, historic

SB ARMA—Markév model variance for the ARMA term

SBEN historic standard deviation of annual crop benefits

5C g§neratedfannual lag-one serial correlation coeffi-
cient

scy(12) monthly serial correlations

SD(MAN, 12) monthly standard deviation for each generated trace

SDA(MAN, 1) annual generated standard deviation per trace

SDA generated annual standafd deviations

SDM(12) monthly standard deviations

SHAN minimum deviation of Hurst coefficients to histéric

SHAX maximum deviation of Hurst coefficients to historic

SIGE standard deviation for the ARMA(l,l1) model

SIZN minimum of MAN reservoir sizes
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Table A.5.

Cont inued.

Name Description
S1ZX maximum of MAN reservoir sizes
SK historic skew of the annual time series
SMNK(12) minimum skew for the generated monthly flows
SMNM(12) minimum mean monthly flow generated for each month
SMNS(12) minimum standard deviation of generated wmonthly flows
SMXK(12) maximum skew of the generated monthly flows
SMXM(12) maximum mean monthly flow generated for each month
SMXS)12) maximum standard deviation of generated monthly flows
SNX standard deviation of MAN downcrossings
5Q quality parameter for FFGH model
$Q(2000) normally distributed random number for FFGN subroutine
SRL(MAN) generated standard deviation for the run lengths
SRLM mean of MAN standard deviation of run lengths
SRLN minimum of MAN run length standard deviations
SRLS sgandard deviation of MAN standard deviations
of run lengths
SRLX maximun of MAN run length standard deviations
SRS(MAN) generated standard deviation for the run sums
SRSM mean of MAN run sum standard deviation
SRSN minimum of MAN run sum standard deviations
SRSS standard deviation of MAN run sum standard deviations
SRSX maximum of MAN run sum standard deviations
8s constant in tﬁe high frequency component of the FFGN
model
8s(12) historic monthly steamflow skews
SSAN minimum deviation of annual skews to historic
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Table A.5. Continued.

Name Description

SSAX maximum deviation of annual skews to historic

SSCN minimum deviation of annual lag-one serial correlations
to historie

88CX maximum deviation of annual serial lag-one correlations
to historic.

8sD(12) historic monthly standard deviations for streamflows

SSDAN minimum deviation of annual standard deviations to
historic

$SDAX maximum deivation of annual standard deviations to
historic

SSIZE standard deviation of MAN reservoir sizes

STD historic annual streamflow standard deviation

STT standard deQiation of the generated deviates

svM(12) historic monthly streamflow variances

SYACT historic standard deviation of annual crop yield

TA historic annual means

TANN total annual deviations

TAM(12) historic monthly means

TAVE (MAN) average annual generated streamflow for each trace

TH ¢ parameter for the ARMA-Markov model

THI ® parameter for ARMA(l,l) model

TITLE(20) title of generated time series

TMAX(12) maximum monthly deviation statistic

TMD total summation of all monthly deviations including

run length and run sum deviations
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Table A.5. Continued.

Name Description

TMIN(12) minimum monthly deviation statistic

TN number of intervals per simple broken line in the
Broken Line model

TOBA average of MAN total benefits

TOBN minimum of MAN total benefits

TOBS standard deviation of MAN total benefits

TOBX maximum of MAN total benefits

TODM summation of the absolute value of monthly mean
deviations

TODS summation of the absolute value of monthly standard
deviations

TODSK summation of the absolute value of monthly skew
deviations

TOTAL total of monthly and annual deviations

TOTB historic total crop benefit

TOTY historic total crop yield

TOYA average of MAN total yields

TOYN minimum of MAN total yields

TOYS standard deviation of MAN total yields

TOYX maximum of MAN total yieids

TSTD(MAN) ~ standard deviatiqn of generated streamflows for each
trace

TSM(12) historic monthly standard deviations

VID historic variance of the annual time series

W weights in the FFGN model
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Table A.5.

Cont inued.

Name Description

w{20) Broken Line model weighting function

w(NzZ) weighting function in the low frequency part of the
FFGN model

WA the square root of 1 minus S in Broken Line model
MAUT

X(NR,MAN) MAN generated or historic annual time series of
length NR

X1(NR,1) annual streamflow with mean subtracted

XNN minimum of MAN downcrossings

XNX maximum of MAN downcrossings

Y(NR, 12) monthly generated flows disaggegated from X1 and
untrans formed

YA(NR,N) simple generated broken line unweighted and
standardized

YCON minimum of MAN average annual crop yields

YCX maximum of MAN average annual crop yields

YG(NR,12,MAN) MAN generated untransformed disaggregated monthly
flows

YT(NR,12) monthly generated flows with mean subtracted

Z historic previous year's months for Mejia-Rousselle
disaggregation model

ZA

annual streamflow values generated
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APPENDIX B
User Manual for Parameter Estimation

Program for Disaggregation Model
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Table B.1. Description of

input formats,

IWR

Card No.
in Data .
Data Segment Segment Format Description
‘Program PREP
Data PREP 1 Format Free XN Number of data points in input time series
1 - Format Free  IREAD Input option for aggregation of time series
= 0: read aggregated annual time series
from file '
= 1: aggregate monthly time series from file
1 Format Free ISTART Starting year of time series
1 Format Free = NIR Number of transformations for transformation
loop when analyzing time series
1 Format Free  ISTAT Program option for computing historic sta-
tistics
= 0: does not compute historic statistics
= 1: computes historic statistics
1 Format Free  IDIS Output option for transformation routine
= 0: writes out transformation goodness of
fit for several different transformations
= ]1: does not compute transformation goodness
i Format Free output option for data analysis

= 0: does not write out input time series,
and various statistical computations in
program »

= ]1: writes out all time series inputs,
aggregations and statistical com~
putations
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Table B.1. Continued.

Card No.
in Data
Data Segment Segment Format Symbol Description
1 Format Free  IS13 Number of years past starting year to begin time
’ ‘series analysis
1 Format Free MONANN Program option for aggregation
= ): aggregates from monthly to quarterly
to semiannual to annual 7
= l: aggregates only from monthly to annual
1 Format Free  NOT Program option for transformation
= (: transformation of the time series
= 1: no transformation of the time series
Disaggregation yi Format Free IVS Model option for seasonal disaggregation model
Seasonal Model = (: Mejia-Rousselle model computed
= ]: Valencia-Schaake model computed
2 Format Free 1y Beginning index for disaggregated season, Y
2 Format Free MY Ending index for disaggregated season, Y
2 Format Free NDY Seasonal dimension number
= ]12: wmonthly
= 4: quarterly
= 2: semi-~annually
2 Format Free MX Ending index for aggregated season, X
2 Format Free  1IZ Beginning index for previous seasons in MR

model
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Table B.l. Continued.

Card No.
in Data
Data Segment Segment Format Symbol Description
Z Format Free NDZ Previous season dimension
= 12: wmonthly
= 4: quarterly
= 2: semi-annually
Disaggregation 2 Format Free  ICYR Matrix decomposition option for gg?
Seasonal Model solution
‘= (J; Principal components method
= 1: Young's lower triangular method
Transformations 3 Format Free  AL(J) Transformation exponents, J=1, NTIR
“Data PREP 4 Format Free  IHO Program option for historic statistics
= 0: computes disaggregation model
= 1; computes historic untransformed.
statistics only
4 Format Free  IDF Input format option for time series
= 0: Logan monthly time series format
(12F10.2)
= 1: other format (12F6.0)
Crop production 5 Format Free AC Area of demand for consumptive use in acres
model
5 Format Free  EFF Irrigation conveyance efficiency (canal

losses)




Table B.1. Continued.

Card No.
in Data
Data Segement Segment Format Symbol Description
5 Format Free PRICE Price 1n dollars of unit crop yield’
5 Format Free  YPOT Potential crop vield in units per season
Crop production 6 Format Free ALV exponent for vegetative stage of crop
model (continued) production model
6 Format Free ALP exponent for pollination stage of crop
production model
6 Format Free - ALM exponent for maturation stage of crop
production model
6 Format Free  CONST Constant for crop production model
7 Format Free TITLE Title of time series analyzed




Table B.2. Sample input,

Input:

65, 1, 1914, 1, 1, 1, 1, 0, 1, 0
1, 1, 12, 12, 1, 12, 12, O

0.333

0,1

1500, 0.5, 2.45, 86.63

0.347, 0.574,‘0.33, 0.97

BLACKSMITH FORK
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Table B.3. Sample output.

HEBTzl, AGOGHEGATES &%) ARITES 10 FILES, IREAD=D,READS GATA Feus FILE,
TRES UF TRANSFORMATINNG,

STAT®L,wRITES QUT DATS % STETS

1DIS31, WRITES QuT YPALS ~aT4 B PUTS On FILES,

InR=ty ARITES OUT TRANS DATA BEFORE REAN SURTRACTED,

“Utidhlg] AGGREGATE FRO™ wiNTHLY TO ANNUAL,

NUTZL ND TRANSFORM,

MELES OF CROSSING LEVE

~=ts, zaaiosr. 151%91:?32&. NTR®1, ISTAT=), ICISel, IWRgl, 181320, HONAwNal, nGTR0,
Iv5®1 THEN DO VALENCIAwSCHAAKE DISAG 4,8

IY2BEGIMNING MONTH (R BE&RON,

MYZEND COUNTER FOR LOWER LEVEL DISAGGREGATED SEASDUNS ,

NOYSDIMENSIUN OF LOWER LFYEL SEASONS '

4XzEND COUNTER FOR HIGMER LEVEL SEASON

ILzBEGINNING MDNTr OR SEASON OF PREVIOUS YEAR,

NUZ=DIHMENSION OF PREVOUS SEASONS,

ICYR=1,TMEN € MATRIX BY YOUNGS RECURSIVE VICE PRCOMP,

IVS®l, Ivsl, MY212, NDY®{2, MXwl, [Za12, NDZ®12, ICYR®0, NZEel, Nyal2,
AL{JI? TRANSFORM EXPONENT IF 2! THEW LOG TRANS 4

XEXP»00,333, ’ o '

THO21, THEN ONLY HISTORIC ST4TS DONE,STOP,

1IR30, IDFwi,

ALVeQ,347, ALP0,574, ALM20,33, CONSTeO,97,

4C=1500,0, EFF®0,5, PRICE=2,45, YPOT¥86,63,

v
H
+
I

BLACK BP - .
Lae : OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL HAY JUNE JuLy ALGUST sg;zgnsgu
1914 6150,00  5470,00 4896,00 5270,60 4839,00 T620,00 21100,00 23700,00 12600,00 9320,00 ngo,og asse‘oo
1918 €700,00 6070,00 6520,00 S740,00 5200,00 5650,00 6130,00 6216,00 5800,00 3°5°'°° gqsg.go S
1916 4970,00  4760,00 4370,00 4210,00  4260,00 10800,00 27000,00 22B00,00 11500,00 350,00 00 e
1917 ©950,00  5820,00 5480,00 5080,00 4450,00 S010,00 13600,00 41900,00 25900,00 1;000.00 1;%20.09 s2s0,00
1918 B480,00  7500,00  7010,00 270,00 5780,00  9B40,00 12800,0¢ 16300,00 B930,00 300,00 ueoo'ge bem.00
1919 6090,00 B54B0,00 5310,00 4880,00 4520,00 6030,00 9949,00 10200,00 b6660,00 gzso.oo s eg'oe 130.00
1920 4850,00 4350,00 4130,00 4270,00 3930,00 4730,00 9580,00 3%200,00 13900,00 410,00 é .0 92&0'00
1921 7010,00  6600,00 8£150,00 §710,00 S510,00 11S00,00 17400,00 41900,00 20300,00 12200,00 12138'03 gas0,00
1922 8670,00 720,00 7320,00 &8%0,00 5830,00 7840,00 14000,00 37900,00 16400,00 10650,00 780,00 Bus0.00
1923 7870,00 &960,00  &950,00  6640,00 5180,00 SB50,00 14%900,00 38800,00 14900,00 11800,00 8?o.(m 550‘).00
1924 8480,00 7260,00 6580,00  6270,00  5580,00  5820,00 12700,00 14700,00 76B0,00 hego.oo 3 g. ¢ 550.u0
1928 580,00 S040,00 5070,00 4440,00 4060,00 960,00 134n0,00 15700,00 8930,00 7070,00 ugéo'ge uu:u'ea
1920 5490,00  4880,00 5070,00  4840,00  3880,00 5010,00 10200,90 T7870,00 5380,00 séao.oo 900,00 44iv,00
1927 4460,00  4390,00  4250,00  4210,00  3870,00  4940,00 32%500,00 20200,00 10100,00 g 50,00 2 og'go 2510 00
{928 5710,00  5390,00 5060,00 4630,00  &490,00  7320,00 12000,00 19760,00 7740,00 7010.00 e; 0'oe  8730%00
1929 5600,00  S330,00 4610,00  4300,080  3920,00 S490,00 10400,00 20100,00 9820,00 010,00 5a50.00 ST3u.0e
1930 550,00  S2to,00  5010,00  3900,00 4220,00 5020.00 8570,00 7870,00 5860,00 bsso.oa 3840000 ueTu.ul
1931 4540,00  3900,00  3650,00 3580,00 3050,00  3680,00 3800,00 4480,00 350000 go 0,00 Tu 0:00  2ab0.u
1932 2970,00  3000,00  3070,00 3010,00 2990,00  4670,00 17400,00 31900,00 12000,00 360,00 seg -gﬁ 2130 0t
1933 5590,00  49s0,00  4350,00  4050,00  3530,00  4270,00 T260,850 (3800,00 10300,00 aago.on 2; Q'aa Sia0.c
1934 4590,00  4250,00  4030,00  3730,00 3260,00 3829,00 384u,00 13610,00 2970,00 2780,00 ;730. 2 ane.0n
1935 2670,00  2740,00  2770,00 2660,00  2590,00 3230,00  76400,u0 10500,00  6250,00 ggso.oo ﬁsqo.go 3290.00
1938 3360,00  3310,00  3140,00  3100,00  2960,00  43%0,00¢ 24170,00 34810,00 10940,00 860,00 5738'00 55200
1937 5470,00  S5220,00  4680,00  4250,00 3720,00 S060,00 9590,00 21910,00  9470,00 :oao,oo 5730,00  4d6u.u0
1938 S060,00 4770,00 4670,00  4310,00  3800,00 6260,00 15670,00 16270,00 B8910,00 oio.oo sézo'oo N
1939 5340,00 5070,00  4900,00 42B0,00  3600,00  614¢,00  9950,00  7530,00 5230,00 asao,oo 3920,00  ea0.0
1949 3r20,00 3510,00 3500,00 3490,00 320,00 UlEO,00  8%20,00 S040,00 3770,00 3280,00 GO0, QSQU'uO
1941 3020,00  2B80,00  2910,00  2840,00  2740,00  3160.00 380,00  5130,00 343000 2?70.q0 esac.o? CHOAIN
1942 2870,00 270,00  2830,00  2730,00  2420,90 2910,00 A7SO,0n  6170,00  4990,00  4099,00 3ueo.EJ He "t
1943 3200,00 210,00 3570,00 3530, 00 3380,00 6930,00  20690,00 144B0,00  B730,00 69G0,ud 6100, “Ssy.gv
1544 Sasn, 00 4809,00 4330,00 480,00 353g8,00 866,00 $530,00 9190,00 8530,00 $354¢,00 ubgu,qc 5326‘?6
1945 4240,06  4110.00 ATlo,oc 3580,08 3700,00  4336,0u  S5570,00 11810,00 12310,00  T0b0,n0  6186,00 vl
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Table B.3. Continued.

1946 S240,00 5060,00 S5060,00 5000,00 4090,00  B130,00 33680,00 22600,00 12270,00  9240,00 1960,00  56%9u,.30
1947 890,00  6160,00 574¢,00  5160,00  4700,00  6480,00 9860,00 12540,00 7280,00  6330,00 5700,00 S12u,0v
1948 S527y,00  4790,00  4b0Q,00  42B0,00  4300,00  4B850,00 y2e8u,60 26B70,00 12050,00  BS00,00  7300,00  617u,00
1949 6090,00  5720,00 5250,00  4B90,00 690,00  7090,00 16850,00 16500,00 9740,00  B8140,00 V220,00 6320,00
1950 6430,00  5540,00 5330,00 5970,00 Sd4i0,00 T740,00 22769,00 30760,00 18Y70,00 11770,00¢ 10100,00 8930,00
1951 8320,080  Ts90,00  T460,00 460,00 6710,00  7050,80 24010,00 26060,00 §3990,00 10920,00 9810,00 8390,00
1952 8020,00  5950,00 &630,00 6050,00 5330,00 060,00 24350,00 37160,00 16410,00 §2110,00 10230,00 B5206,00
1953 8150,00  7150,00 6670,00 510,00 5510,00 430,00 BY40,00 1§1260,00 11040,00 T7470,00 6400,00 S630,00
1954 5490,00  5210,00 5170,00 5050,00 4400,00 S630,00 {0280,00 B8560,00 S870,00 5160,00 4720,00  4290,00
1955 4240,00 4010,00 3910,00 4070,00 3610,00 4030,00 T720,00 15140,00 7440,00 5710,00 $160,00 4590,90
1956 4660,00 4330,00 6830,00 7080,00 5380,00 T600,00 20380,00 19290,00 10770,00 B85B80,00 7340,00 &300,00
1957 6100,00  $650,00 S460,00 5040,00 S380,00  6690,00 10490,00 20580,00 13140,00 9100,00  7730,00 6760,06
1958 6810,00 6070,00 5980,00 5480,D0 5320,00 6200,00 11120,00 20760,00 9240,00  T500,00 &6720,00  988¢,00
1959 6050,00  54610,00  5260,00 5020,00 4390,00 S650,00 8e%0,00 7890,00 5850,00 S507¢,00  4900,00 570,00
1960 4740,00  4290,00  4060,00  4390,00  3800,00 &6180,00 10160,00 9680,00 260,00 5110,00 445,00  3890,00
1961 4000,00  3900,00  4050,00  3740,00  3350,00 3630,00 43s0,00 4610,00 3500,00 3130,00 2670,00 2800,00
1962 3249,00 3050,00 3040,00  3000,00  4500,00 4130,00 21930,00 {5820,00 8350,00 ©520,00 880,00 B210,00
1963 4890,00  4460,00  H160,00  3810,00  5190,00  4720,00  7090,00 10900,00 6060,00  4770,00  4260,00  3840,00
1964 3976,00 3910,00  3540,00 3%80,00 3090,00 3110,00 8000,00 17930,00 9520,00 630,00 5620,00 4830,00
1965 4430,00  41%0,00 5530,00  4880,00  S640,00  S670,.00 19960,00 24400,00 13520,00 95%0,00 B220,00  7500,00
1966 6930,00  6210,00  5990,00  4980,00  4430,00  4690,00 12810,00 11200,00 7120,00 A170,00 5330,00 4860,00
197 4%20,00  4510,00 4950,00  #430,00 387¢0,00  5750,00 9850,00 28630,00 15030,00 9260,00  7320,00 736,00
1968 810,00 5780,00  S660,00 S5230,00 5060,00 6110,00 7960,00 13880,00 9390,00  TO40,00 6520,00  5930,00
{969 130,00 5580,00  S5340,00 5160,00  4720,00  S5640,00 17160,00 16260,00 9160,00  7760,00 6680,00  5790,00
1970 $990,00 §320,00 S250,00 5i60,00 4600,00 5200,00 6210,00 1%170,00  9030,00 6920,00 6200,00 5540,00
1971 S480,00 5310,00 5740,00 T7100,00 6850,00 9590,00 26550,00 37730,00 21060,00 13800,00 11950,00 10310,00
1972 820,00  8300,00 7970,00 7980,00 7020,00 16730,00 27450,00 33430,00 18020,00 13580,00 (1610,00 9600,00
1973 9150,00  7840,00  7490,00 6870,00 S630,00 6910,00 10740,00 19640,00 10410,00 8300,00 7500,00 6BB0,00
1974 6200,00 5800,00 S790,00 5760,00 S0%0,00 10530,00 §8660,00 27350,00 14370,00 10810,00 8950,00 7530,00
1975 7310,00  6600,00  6350,00 8900,00 4680,00 6660,00 8%90,00 25140,00 1318140,00 10870,00 050,00 7360,00
1976 7830,00 6640,00 6080,00 5830,00 5520,00 830,00 31%240,00 20800,00 9730,00 7960,00 6820,00 5730,00
1977 S800,00  4990,00 4910,00  4570,00 3990,00 4220,00 4390,00 4690,00 460,00 3460,00 33130,00 2980,0¢

1978 3380,00 3510,00 3650,00 3460,00 3310,00 T460,00 16690,00 37680,00 9220,00 &640,00 5780,00 S5i70,00
JR1, As5678,3076923, VR2T44226,77881, $pu1656,57078896, §%0,367232523962,
JE2, AS5176,615384b4, VeiT88835,2404, Sp®i337,4734541, §m0,276321833328,
JE3; ARS043,23076922, VuyS97272+¢21155, 8D%1263,83235105, 5%0,236544458527
July Agdi810,15384614, Velau0892,16347, $Dal200,24670942, S$a0,433565307449,
JuGs ARUUL6,C0, yel062630,625, BOM1030,83976689, 380,39881097826,
JE6, AR60B1,2307692, V35{56029,71158, gpm2270,68925914, g*2,28220303386,
JR7: AX13039,8461539, YR46853719,0383, SD=6B44.97911167 380,99469132748,
JEB, Axi{8638,3076923, vai06297639,279, SDx10310,0746495, $s0,71711472974,
JB9, AR{0117,0769231, yu22243236,6345, SD®4716,27359623, §21,08071843818,
JB10, AmT463,6923076, VETS00501,7788, spm2739,.79958735, 3m0,51979052447y,
JEils A26526,9230749, Vug10B531,00952, 3D22260,20596617, $%0,4767471007149
Jul8r AaST49,5384616, val439851,34622, 3Dwi1854,6836243, $al 446126182474,
CONSUMPTIVE USE 0,13 2,32 Telt 5,44 2,54
DEMAND AGFT® 32,26 581,02  178S,%3 (361,10 634,17
TOTY®IB5644840,9407, AYACT®286843,706779, gYACT®{4T112,917659, YAXa6u5638,58504, YANR6]1124,506946,
T0YBN45579860, 3042, ABENSYO2767.0816, SHENN3604264648262, BEXRISE1814,53336s BEMN=149755,042016,
0DQWN CROSBINGS TOTAL DEFICIT RUN LENGTHS AND SUMS

CROSSINGS m
TOTAL RUN LENGTH 93
TOTAL RUN SUM 40025,05
DEFICIT RUN LEMNGTHS AY CROSSING LEVELARE 2 1 2 2 2 2 2 2 2 2 3 1t 2 4 3 2 2 2 2 3%
303 2 2 2 2 31 2 2 2t 2 23 2 2 2 22
1t 2 11 3 2
DEFICIT RUN BUME.AT CROSSING LEVEL ARE 32,26 581,02 1785,53 1361,10 &34,17
1287,11 59,07  1125,78 597,59 582,12 1130,20 398,69 398,69 ay0,s8 980,34
2110,89 45,81 T45,68 2355,54 1609,22 168,85 566,65 453,94 1530,21 2084 ,37
2252,33 1746,24 489,30 1158,93 436,26 694,83 14,87 94,43 297,03 §1478,82

960,03 235,87 1158,93 1249,54 2159,51 621,90 1366,67 ° 650,83 R20,.80 365,54
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Table B.3. Continued.
1960 67610,00
1961 43940,00
1902 8upT0,00
1963 64450,00
1964 73750,00
1965 113590,00
1966 82320,00
1967 101030,00
1968 85370,00
1969 95350,00
1970 80590,00

1972 171540,00
1973 107580,00
1974 126780,00
1975 116650,00
1976 105010,00
19717 51190,00
1978 86150,00
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JBEBOERO2n ,3970E=02 ,4194Ew0) ,T4BOE03w, 28216400 ,4BSHEF00 ,B7TIEY00 ,1139E401=,3873£400%,3677E~01
WITIIE=01m,2337E=02= ,BS44Em02 ,6T23F=02= 1875E+00=,86135=0] ,B8238E~01w, 2023601 ,2266E401 (1491640}
JANITEwQL L J216Em01w, 425TE 01", 193SEw0l= 3911EV00= 1660EY00 ,1009E+00~, 1854E+00= 6UaTEL00=, UIR6E+00
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C1966E+00» R3BBE200 ,5057E+00 ,1STTE+DO~,3158E+00

WBO62E=01,3270E40]
L1695E+00>,2B45F+y
L 3999E400% 22328401
2211E+01=,2108E%0

BO0T3ESD)

¢S539E=02e , 43S5E.01", 1790E01 4359400« , 2257400 ,167T0E+00 ,2402E+00 ,11816+01w,1550e901%,3121€401
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<GB 2TEQO=, AGIUEC00w 1 HIBESOL

«3247E40)
cHOLOE+DY
L1273E401
L3400E+30
L F1U3Ew01




Table B.4. Program listing.

L X L R

$
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

10
<0

RESET FHEE

SET AUTOBIND

BIND EJGRS FROM IMSL/9
BING EHOUKS FROM IM§L/=
BIND £10USS FROm [MSL/=
BIND EQRTZ2S FROM IMSBL/a
BIND VERTAT FROM IMSL/»
BIND UGETID FROM IMSL/=

1(TITLERrQIEMT ¥, RINDBDISK, MAXRECSI ZER@0,BLOCKETI ZE0 00, AREABI ZER
2450, 5AVEFACTOR®999,8ECURTITYTYRPERCLASSA, BECURITYUBESTIO, AREASR1000)
Z{TITLE®"GANNL ) KINDBDISK, MAXRECSTI2ER20,08 0CKB12Emb00,AREAB]ZED
2450, SAVEFACTORSS99, SECURTTYTYPERCLASSA, SECURITYUBERTD, AREASR1000)
S(TITLER"YQMON"  KINDBD ISk, MAXRECSI ZEw20,BLOCKST ZER600,AREAS] 2En
BUS0, SAVEFACTORD999, BECURITYTYPERCLASS4, 8ECURITYUSER]C, AREASS1000)
GCTITLERYQORTH, KINDRD IS, MAXRECSI2En20,BLOCKEI2Enb00,AREASIZES
450, SAVEFACTORS999, 8ECURITYTYPERCLASSA, SECURITYUSESTO,AREABR]000)
BETITLESRRIVER®  KINDRDISK, MAXRECSIZE®20,BLDCKS1ZEms00, AREAS]ZES
#4590, 5AVEFACTORE999, SECURITYTYPERCLASSA, SECURITYUSERTD, AREASe1000)
GLTITLF=MQUART* )k INDSDISK MAXRECSI2En20,BLOCKSI ZE®000 ,AREAST 2ED
RUS0,5AVEFACTORA999, SECURTYTYPENCLASSA,JECURTITYUSERID, AREASR]1000)
10(TITLES " YQANNT , KINDRDISK,/ MAXRECS]ZEx20,BLOCKSIZEnG00, AREAS]IZES
2450, SAVEFACTOR®999, SECURITYTYPEACLASSA, SECURITYUSES]D, AHEAS®1000)
T1{TITLES " TAMON" , KINDBODISK, MAXRECSIZER20, 8L OCKBIIERL0D, AREASTZES
2450, 5AVEFACTORS999, SECURITYTYPESCLASIA, SECURITYVUSERTD, AREAS21000]
12(TITLER TAQTAY, KINDROIBK, MAXRECS]12E820,BL0CKEIZER000,AREAR] ZES
6450, 8AVEFACTOR®999, SECURITYTYPERCLASSA, SECURTTYVBES]IU, AREASR]000)
T3CTITLERMA® , KINDRD TSN, MAXRECSTZER20,BLOCKSTIZEnb00, AREABIZES
2450, BAVEFACTOR®Y99, SECURTTYTYPERCLASSA,SECURITYUSENID, AREASR1000)
T4 (TITLES"BY KINDED 8K, MAXRECSIZER20,BLOCKEI2ERb00, AREASTIZER
®U50, SAVEFACTORS999, SECURITYTYPECLASSA, SECYURITYUSBER]O, AREASR1000)
1S (TITLEM L sk INDSD 13w sMAXRECSIZEB20,8LOCKSI ZER 600, AREAS]ER
WSO, SAVEFACTORA999, SECURTTYTYPERCLASS A, SECURITYUSENTD, AREASS1000)
16 {KINDaREHOTE ;MAXRFCS12E82¢)

PROGRAM READS DATA ON MONTHLY LEVEL AND AGGREGATES TU yUARTERLY,
BEMIeANMUALLY, AND ANNUALLY, TRANSFORM@ THME DATA AND COMPUTES
STATISTICS THEN wRITES AGGREGATED ODATA; TRANSFORMED DATA AND
STATISTICS YO FILES, COMPUTES CORRELATION HATRICES anp
OISAGGREGATION COEPFICIENT HATRICES BASED ON MEJIA AND ROUSSELLE
TECHNIQUE (wRR, P18S,APR, 1976) AND WRITES TO FILE THE 4,8, MATR

COMMOM/CUL /LR, THIPC, PR, CUACEFF
COMMONZCYI/PRICE ALV ALP, ALK, CONST, YPOT

DIMENSION 8¢100,12),80(100,4),Q08(100,2),0A0100,1),aB(100,1)
'nYG(!OO.IE)aYQG(XOO,U);YQS{iGDaa)cYQA(lDOpl):iLtlﬁl

R TANC12)  TAGLE) (TAS(2)48AMC123,8yM(12),88D(12),88(12),80x(1),8Dx52¢
1), sDY{12),8Dv1(12),8nY2(14),80X1¢1),A%(12,12),
SB12,12Y,C012, 120,821, 13.8YY(12,12),822¢18,12),8Y2(12,12),
£82xE12,1),5%201,12),8yx012,80,vQ10100,12),73M012)

B HYY(12,12),MYXL12,10,HY2(12,18),E7P(12),ETAC100,12),2(12,1)
Ry YACT100) BENCLIOD),CREB)TH(S),PCLE)PRIS),CU(S)

e TITLEC20) oy (12D

DaTa CK/.%ic.ha'looslluloae,

DATA TH/56,%,63,1,72,9,71 4,02,/

DATS v/, 100,,102,,1032,,096,,084/

DATA PRALLEG, 1, T8, ,34,,87,,94/

FOR'AT(1615])

Furtat(anal)
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30
40
50
60
To
8¢
90
100

FURNAT(4F20,0)

FORMAT(2044)

FORNAT(IH ,1S,710,12F10,2)

FORMAT (1M 0E15.9)

FORMATCIH ,12E10,5)

FORMAT(12F10,2)

FORMAT (IR + 710, 'ANNUAL FLONSH)

FORMAT(IM ,T14, TOCTOBER', 123, 'NOVEMBER!, T33, 'DECEMBERY, TA4, | JANUAR
'7‘1755"FEaRUAﬂY':TéB,lHARCﬁ'aT?b;|§PRIL‘.TG&:'H‘Y':TQ7IlJUNE'O
STI0T P JULYY, Y115, FAUGUST! , 1122, 1 SEPTENBER!)

FORMAT(IM ,T10,12F10,2)

FORMAT(IN ,T10,12810,4)

FORMATIIH s 'yge TRANBFORMED MONTHLY!)

FORMAT({M , tYGUSTRANSFORMED QUARTERLY!)

FORMAT({M ;' YGSBTRANSFORMED SEMIwANNUALY)

FORMAT(tH o TYQARTRANSFORNED ANNUAL')

FORHATCIN 4 T INPUTY, )

I8TARTE STARTING YEAR OF THE YIME SERIES
IwRe]l, WRITES TRANSFORMED DATA
18135 STARY YEAR INDEX FOR DIFFERENT TIME SERIES LENGTH THAN ORIG

PRINT /,VIREAD®], AGGREGATES AND WRITES TC FILES, IREAD®O,READS DA
ATA FROM FILE!

PRIMT /7, iNTRuN OF THANBFORMATIONS!

PRINT 7, 18TATWI ,WRITES OUT DATA & STATS!

PRINT /,tIDismi,WRITES QUT TRANS DaTA & PuTs ON FILES!

PRINT /,11wRei, WRITEE OUT TRANS DATA BEFORE MEAN BUBYRACTED!
PRINT 7, 'MONANN®Y AGGREGATE FROM MONTHLY TO AMNUAL?

PRINT /7, !NOT8] NO TRANAFQRN!

PRINT /,iNCLew OF CROSSING LEVELS!

“RITE(16,900)
Rfiﬁfﬁol)ﬂoIRE&QJIQTAﬂTaNTRolszTIIals:xhﬂ;!a|3;HONlﬂN,NOT
"RIYE(br*/’NoIﬁflalKSTARTcNTRQISTATa!Dl&ai“ﬂcIS]‘!”ONANNpNOT

PRINT /7,01y8a1 THEN DO VALENCIA=SCHAAKE DISAG A,8 !

PRINT 7, '1YuBEGINNING MONTH QR 8EASON!

PRINT 7, MysEND COUNTER FOR LOWER LEVEL DISAGGREGATED SEASONS |}
PRINT 7, 1NDY®DIMENSTION OF LOWER LEVEL SEASONS '

PRINT 7, 'MX&END COUNTER FOR HIGHER LEVEL SEASON !

PRINT ;, 1 12eBEGINNING MONTH QR SEASON OF PREVIOUS YEAR!
PRINT 7, 'NDZeDIMENSION OF FREYOUS SEAJONS!

PRINT #,'ICYuRL, THEN € MATRIX BY YOUNGS RECURSIVE VIGE PRCOMP!
#RITE(16,%00)

READ(S, 73 Iv8, 1Y MY, NDY HX, L2, NDZ, ICYR

NISHY=]2s]

NYaHYa]Y4]

NRITE (0en/7ilyS, 1Y My NDY  MX, 124002, ZCYR, N2, NY

PRINT 7, 1AL(J)S TRANSFORM EXPONENT IF =] THEN LOG TRANS !
ARTTE(18,900)

KEAD(S, /)AL (J)sJm] NTR)

wRITELS, /) CALLS),J08,NTR)

PRINT 7,1 1n0a|, THEN ONLY HISTORIC STATS DONE,&T0R!
WRITE(16,900)

READ(S, /) 14D, IDF

MRITECE, /) 1IN, I0F

wWRITE(16,900)

HEAD(S, /)AC,EFF4PRICE,YPOT

WRITE(18,900)

KREAD (G, 7YALV,ALP ALM,CONST

WRITE (&, e/ ALY, ALP, ALM, CONBY
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WRITE(&,u/)aC,EFF,PRICE, YPOY
WRITE(16,900)
READ(S,40) (TITLECT), In1,18)
WRITECO, Q0 (TITLE(L) ) Imt, (8)
IF(IDF,EQ.116G0TO 171
Do 170 T=i,N
READ(B,80)(R(1,J),Jui,1E)
170 CONTINUE
6070 175
iTE CONTINUE
DO 175 Imi,N
READ(A,1865) (W(,d),091,12)
75 CONTINUE
65 FORMAT(12F8,0)
1F(1813,EQ.,0)60T0 200
0p 190 I=1513,N
D0 160 Jal.le
[18]=1813+}
Gl 812001, 40)
10 CONTINUE
190  COMTINUE
NeNa 81381
WRITE(S, 8/ )N
200  CONTIMUE
IF{ISTAT EQ,0)G60TD 380
IFUInR,EQ,0)60DT0 229
wRITELG,100]
DO 210 laf,w
IYEARSISTART2(In1)
210 WRITE(S,S50)1YEAR, (G(1,J),d81,12)
220  LONTINUE
00 230 Jmi,12
CatL FIMOMIQ,N,J AV 80,8)
SAM({J)aA
SyM{J)my
s50(JI=ep
85(J1s8
WRITELH, a7} J,4,V,80D,8
230 ConTInUE
CALL COMUSE
CALL DEMAND(ETP)
Call DIVERTLO,H:ETA)
CALL CROPY(ETP,ETA, N TOTY, TOTH, YALT,BEN,AC)
CALL FMOMUYACT N AYALT, BYACT,YAX YAN) :
WRITE (B, #/7)TOTY s AYACT  SYALT,YAX,YAN
CALL F2HUM{BEN,N, AHEN, SBEN,BEX,BENN)
WRITE(6,%/) 1018, ABEN, SBEN,BEX,BEHN
CalL CROSM(N,ETP,N,0,EJ2,E82,8J2,882,JZ%,
RJIN,DZX, SINS N RERL Y, RLRSX)
Call SERPEK(ETAN,ETP,812E)
1F(IWR,£0,0)6010 270
t HISTORIC MONTALY STATISTICS
PRINT /7, 1HONTHLY HISTORIC STATISTICS!
PRINT /7,'FILE 3BYQuoNn!
WRITE (0, 100)
WRITE (6, 110) (SAMLS),Jul,12)
KRITE (6,120 (s¥H{JY, dxt,12)
wRITE(E, LE03(SSD(S) dal,12)
WRITECH,110)(858(J),481,12)
270 CONTINUE -
WRITECS, 22 (SANTI) ;Jml, 12), (8VYHQJ) Jn1, 12, (88D () 0rE,1d),
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*#(S8Cd),Jduy,12),8J2,682,8J02,882,JIx,JIN,DIX,BIN,NX,
*(EYP(J),JuB,12) s ABEN,BBEN,BEX, BENN, TOTB) AYACT, SYALT, YAX VAN,
MTOTY, PRICESALYIALPIALM,CONSBT,YPOT,AC, 812  ROHL X/ RLASX
CLOSE(3,DISPRCRUNCHY |
NNBNAIS 3m]
DO 280 K=mi,NZ
13l2+Ke}
2(Ks1YRQ(NN, T}
280 CONTINVE
I INES!
WRITECO, n/INZ, LZoNOT 1AL IVS, IBTART NCL, (20121 ), 08, ,N2)
NRITE(12,/)NZ,£Z'NOTuTAL:IVS.IBTART,NCL.(Z(Icl);!'i,ﬂ!)
CLOSF(12,D18PalRUNCH]}
IF (MONANN,EG,1)GOTOD 330
4 AGGREGATE FROM MONTHMLY TO GUARTERLY,0Q
IF(TREAD,EG, 1}CALL AGGATE (W, QQ,N,12,4)
DO 290 Ixi,N
IYEARRISTARTS(I=1)
IF(IRCAD NE,LIREAD (G0} (BULT,J)odnls4)
WRITE(6,SO0)IYEAR, (QQ{Tsd]od0] 4}
TF(IREAD,EQ, 1IWRITE(Y,80)(GQ(I,J),J81,4)
290 CONTINUE
CLOSE(9,DISPaCRUNCH)
Do 306 Jxf, b
Call FIMOM(QU HsJ,4,Y,8D,8)
nRITE(G, /)] ehe¥s8
300 CONTINUE
[« AGGREGATE FROM GUARTERLY T0 SEMI=ANNUAL,QS
IF{IREAD EQ, 1)CALL AGGATE(OR,U8,N, 4,2}
Do 310 Iai,N
IYEARBISTARTe([=1)
1F(IREAD,NE,1IREAD()1,80)(08(1,),d81,2)
WRITE{E,B0) IYEAR, (0g(1,J).J81,8)
IF{IREAD,EN, 1)NRITECL, 803 (RS(L,J) a0, 2}
310 CONTIHUE
' CLOSE(1,DISPRLRUNCH)
bp 320 Jei,2
CALL FIMOMGE,N,J,A,Y,80,8)

HRITE(b,%/3)ohrVs§

320 CONTINUE

¢ AGGREGATE FROM BEMIANNUAL TO ANNUAL, QA
1FCIREAD EQ, 1ICALL AGGATELRS, A N2y 1))
GpTo 340

530 CONTINUE
4 AGGRGATE FROM MONTHLY TO ANNUAL;GA
IFCIREAD,EG, LICALL 4GGATE(G,@AN,1201)
344 CONT INUE
IF(IwR,EG, 1 IWRITE(S,90)
00 350 Iat,N
TF(IREAD NE, L IREAD (2,803 {0A(T,J),J88s1)
IYEARAISTART e (Twl)
IF (IR EG, 1IRRITE (6,50 IYEAR, (GA(1sJ),Jdu1, 1)
15 (IREAD,EG, § (AND IWR,EQ, LINRITE(Z,80)(Qal1,J],d8¢,1)
350 CONTINUE
CLUSE(2,DIBPACRUNCH)
CALL FIMOHMIGA,Hel,)A,Y,8D,8)
He HUGSK(Q‘,N",BD)
CALL BDLAGIGA,Nyd,1,8DX,80x2)
sDORBOX{Y)
5p§s5Dx2¢1)
DO 360 Imj,N
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GE{l,1)eQA(],1])"A

350 LONTINUE
CALL COVAR(GB,QB, Sxx, Mol 100080841, 1,80X,580x2)
SCESXX(],1]

< HISTORIC AnNUAL STATISTICS
PRINT /,'ANKUAL HISTORIC STATIBTICS!
PRINT /) 'FILE #8YQURT!
WRITE (b n/)AsY280,8,M,8C,800,8D1
WRITE(4r 7)AoV 80,8,1,8C
CLOSE(U,DISPRCRUNCH)
6OTO §90

380 CONTINUE
TF (MONANN,EQ,1)60T0 400
DO 390 lsi,N
READ(9,80)(GR(I,J)edut,4)
READ(1,80)(uS(1sd) 0m1,2)
READ(Z,80Y(Qall,Jd) 081,10

399 CONTIHUE
GOTo 1o

400 CONTINUE
DO 410 IaiN
READ(2,80)Q4(1,1)

430 CONTINUE
IF(IHO,EQ, 1 H0Ts!

(s X aNal

MONTHLY TRANSFORM

HRITE(6,130)
DO 450 Jzi,NTR
CALL TFORM(Q, YW/ ALCJ) N, 12,0,R0T)
DD 440 Ksj,12
IF{IWR EQ.LIWRITE(6,60) CYQCL,K), Ju1,N)
CALL FIMOM(YG,NiK A V,80,8)
IF(IDIS,.EQ,1JGOT0 420
CALL AMEDNCYQ, N K, EH)
DLAHS (A=EM) /8QRT(Y)
WRITE(6,960),Ks 8,41 () DLAN
960 FORMAT(IH ,tJa ', 13,' MONTHE!, 13,' SKEWS!,F7.4,! aLanst,FT,.4,
wIDLAMY,FY,4)
GOTO 440
2o TL®AL(D)
TaM(K) =4
TSH{K) 83D
1FUInA,E0, 1 JHRITECO, ¥ /)X, A, ¥, 8,70
Do 430 Ist,N
YOI(I,x)eYQ({l,K)
Yoll,k)evQllsr)=A
430  CoNTInUE
440  CONTINUE
450  CONTINUE
CALL SDLAGI{YQIaN,12,0,5DY,80Y)
CaLL SDLAGIYRi,N,12,1,80Y),8DY2)
PRINT 7,1507,80Y1,80Y2¢
WRITE(&4700(8DY() g8, 12)
WRITE(S,70)(sDY1{J), 91, 12)
WRITE(6,70)({8DY2(J),Ju1,12)
PRIMT /o IMONTHLY TRANSFORMED MEANS?
WRITE(n;60) (TAM({K) ,k81,§2)
IF{HONANN,EQ,1)GOTD 540

¢ WUARTERLY TRANSFURM
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¢
WRITE (&, 140)
0O 506 Jsl NTR
CALL TFORMING, YUR, AL (J), N, &, 0,NOT)
DD 490 Ksi,d
CALL FIMDM{YQRsNIK Asv30,8)
RRITE(B, e/ )K
TF(IWAEQ. EIWRITE (0, 60) (YRQUI K}, IN14N)
IF(IDI3,EQ,136AT0 470
CALL AMEDN(YOO,N,K,EM)
DLAMB (A=EM)/3GRT(V])
ARITE(bea/ )l ko AsVBsAL{J) ) DLAMGEN
GOTL 490

a7¢ WRITECO a/)K A Va8 TL
TAQ(K}=A
Do 480 181N
YOR{I,X)aYRR{IsK)mA

40 CONTINUE
CalL F3MOM{YQQ NsKeA V8D, 8)
RRITECO 8/)K, 4

490 CONTIMDE

500 CONTINUE

[ SEHImANNUAL TRANSFORM

510 WRITE(6,150)
Do 550 Jai,nTR
CALL TFORM{OS, YuS, ALLJ),N,2,0,N0T)
DO 540 x=1,2
CalL FIMOMLYRS NoK, 8)Y,80,8)
IF(IDIS,EQ. 16070 520
CALL AMEDMN{YQS,H/(K,EM)
DLAMELa=EN) 7GOKTIV)
ARITECG a7 R ohs VS AL{J) s DLANEM
GOTO 540
520 WRITECboa/Z)K, A ¥s8,TL
TAS{K}sA
Dp S30 l=i,N
YOS{I,k)eYQ8{].K)mk
530 CONTINUE
CALL FIMOM{YLS NsKsa,v,80,9)
HRITELD, 8/ )K, A
sS40 CONTINUE
550 CONTTHUE

4 ANNUAL TRANSFQORH

Su0 IFUInR,EG,1IWRITECD,160)
DG 6800 JELsNTR
CALL THORAMIGA, YRA, AL () N1, 0,N0T)
CALL FEMOM{YQAsNs ]y AV 50,8)
CALL SDL&G(VQA.N¢I.0:SDX,SOX)
CalL SOLAG(YOA N, 1,1,30X1,50%2)
1F (InR,EQ.01GOT0 570
PRINY 7,750, 80Xx),80x%x2!
RRITE(H,70)5Dx,80x,80%2

570  CONTINUE ,
IFCIDESFus1)GOTO %80
CALL AMEDN{YBA NG L EM)
Di shs(a=EN) /8URT(V)
wRITECL,9500 ), ML), DL AM,S
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950 FORMATCLH o'Jet 1300 ALAMEL, S, 3,1 DLamel FT,4,! SkEwat,FT,4 )
6070 %00
580 IF{IuR, EQ.!)HRIT&(& /34, V80,8, TL
DO 59¢ Ial,N
YG&(I4i)aYGAtI:l)»8
90 CONTINUE
Thsa
15980
660  CONTINUE )
IF(IH0,EQ,1)60T0 20
IF{IWR EQ,0)G0TO 60
PRINT /, 'TRANSFORMED MEANS ,USE FOR INVERSE THANBFORM!
PRINT 74 'FILE wwaTamlin
610 CONTINUE
WRITECLL, Z)TA, TS, (YAM(K), kaf, 12), (TSH(K], KB1,12)
IFLIAREQ, 1IWRTITELE, /)TA, T8, (TAM(K) K&y, 12), (Ten(K),Xui,12)
CLOSE()1,0I8PaCRUNEN]
CALL DAGLIYLA( YO, SXXsBYY, B82Z,8Y2,82%, 802,83V K 1Y X MY, Ns1Z,NDZsNDY
LYRSE:2]
820 CONTINUE
IF(HOT,EQ.0)60TO bo0
PRINT 7,184y SYY Syx 8Y7 HISTORIC!
FRIGT 7, 1FILE LOmYQann!
CALL MONCOR(Q,SAM,N,380,HYI,t)
CALL COVAR(YQ)YQARYX, N, MY HXs0s1Y, 1, NDY,$,30Y,80K)
CALL COVARIYU, YO, HYY NyMY MY, 0,1Y,1Y,NOY,NDY,80Y,80Y)
CALL COVARCYGQ YO HYZ N MY MY, {,0Y, 1Y NDZ,NDY,5DY1,8DY2)
WRITECIO, 7)8xx(lstd , ECHYY 2 0) s Il NY o B NY), (HYXCE, 2 1 NY)
w CUHYZCOT, U 1l WYY dat WY ), (RYS (I3, d81,NY)
CLOSE(10,DISPeCRUNCK)
PRINT /,3HYX!
DO 630 Is} MY
WRITE (6, 1200KYA{L, 1)
630 CONTINUE
PRINT /, tHYY!
00 640 Ial,NY
WRITE (g, 1200 (HYY (], 3),J%],HY)
LT CONTINUE
PRINTY 7, tHYZ!
D0 650 Isl,ny
WRITE (g, 120) (HYL {1 0)pJdm},NY)
650 CONTINUE
IFLIN0,EQ,1)G0TO Y10
660 CONTINUE
1F{IVS,.EQ.1360TO 670
CalL OISaGINZ,aX,8, C,N\‘.SXX;SYY;MZ.SYZ,sZXas“.SYX,tc"’R.WR)
6010 530
70 CONTINUE )
CALL vDISAGLAXsCaSxurSYXy)SYY NY, ICYR, IuR)
680 CONTIRUE
00 &3¢ TalsNyY
wRITECLS, )ax( 1)
690 CONTIHUF
TF(Iv5,E0,136010 700
DO 7ad [ai,NY
WRITE (14, 20 (8L1yJ},081,H2)
700 CONTInUE
DO 730 ImisNY
WRITEOIS,7)(CLE,d),d81,NY)
710 CONTINUE
CLOSE(t3,D18PeLRUNCH)
CLOSE{14,D18PalRUNTH]
CLUSE{1S,DISPBLRUNLH)
STOF
END
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1o
20

OOy O €3 0O Y

20

30

q¢
90

60

1o
80

S0
100

SUBROUTINE HHULT(A.B;C'N:,NZ;Nl.N“.NB,Nb,N?.NA,NG)
DIMENSIOHN A{NUSNS)RING,NTI,CINB,NT)

DO 10 13t,nl

DU 10 Jag,Ne

Cllrd)at,

00 10 Ks],nl

CCIsdIsCll J)eA(I, K)aB(K,J)

RETURN

END

SUBROUTINE HADSUB(A,&,C,N!.N2,D¢H3,NH,NS,Nb.N1,N3)
INTEGER D
DIMENSION AN/ NU),B(NS,N6)CINT,NB)
00 20 Tep,N}
DO 20 Jsi,N2
1F(D,LT,01G0TD 10
Clrsd)aatll, J)4B(L,0)
GOTO 20
ClIsdmall, 2deBll,g)
CONTINUE
RETURN
END

BUBROUTINE MINVIA,N1sN2,N3,NY,DET, TEST,NI)
26 CARD PUNCH

SQUARE MATRIX INVERSION, GAUBSIAN ELIMINATION,

INVERSE BETWEEN NI AND N2 WITH OPTIONAL SOLUTIONS BTARTING AT N3 AND
GOING TO N3 « NY = 1,

DIAGONAL ELEMENTS ¢ JTESTI BET TO ZEROC,

DETERMINANT REYURNED A3 DET, NI 1§ THE NUMBER OF ROW3 OF A IN CALLIN

DIMENSION A{NISNI)
NKaANI4NYm]
NETRL,G
nNo 80 LeNI/NE
IF (ABSCACL+L)})+GT,TEST) GO TO {0
DETERG, 0
A(LaL)BO.O
60 TO &0
DETaDET=A(L,L)
AfLyLd=l07alLel)
DO 50 Teni,n2
IF (1,EG,L) GO TD S0
A{I.L33ACT, L) %A (L L)
Lo 30 Jenjemd
1F (J,Ed,L) GO TO 30
*(IoJ)ﬂk(IvJ)‘l(i-LJ'A(L-J’
CONTINUE
16§ (nNY,LL,0) GO 1D 50
DO H0 JENI,NK
3(I'JJ“(IJJ)'A(I;L"&(L;J)
CONTIMUE
DO 80 JsNi N
IF (J,EQel ) GO TO &0
A(L;J)"A(LQL}‘A(L'J)
CONTINUE
IF (NY,LE.9) G0 T0 80
DO 70 JaN3,NK
ALediEmali L)oatyed)
COHTINUE
IF (NY,LE.0) GO TO 100
DO 90 lsNi,N2
DO 90 JaN3,NK
Al s Jymwall,J)
RE TURN
END
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Table B.4. Continued.

¢

IO OO

20

30

40
8o

60

10

80
20

SUBROUTINE OKRSBAT(NA,JJ)

26 CARD PUNLH

DIMENSTON NACJJYINLTL20),NUT(20)
REAL NAJNTyNX

QUICKERSORT 18 & wAy OF SOKTING ELEMENTS IN AN ARRAY INTO
ASCENDING ORDER, THE ARRAY [8 CONTINUALLY SPLIYT INTD
PARTS SUCH THAY THE ELEMENTS OF ONE PART ARE LESS THAN
ALL ELEMENTS OF THE OTHER, WiTM 4 THIRD PART IN THE
MIDDLE CONSIATING OF 4 SINGLE ELEMENT, THIS8 METHOD 1B
CONSIDERABLY FABTER THAN THME STANDARD COMPARIBONSTRANSe
POSITION METHOU wHERE THE NUMBER UF COMPARIBONS I8 ON
THE QRDER OF N (ARRAY 812E' SQUARED, QUICKERSOAT REGQUIRES
ONLY ON THE DROER pF' N * LOG N COMPARISONS,
THE CALL I8 4 CALL GKRSRT NA,NI
WHERE NA( ARRAY NAME

N{ ARRAY LENGTH,
IN THIS VERSION THERE I8 ESSENTIALLY NO LIMIT 10 THE
LENGTH OF THE BORYED ARRAY, THEt ABSOLUTE LIMIT IS8 E 710
THE 13,8+ 1,6, LARGER THAN ANY INTERNALLY BTORED ARRAY
In tHE GF 635,' ANY SORT OF ALPHANURERIC DATA IN THE
ARRAY wllL BE SORTED,

. QUICKERBORY 18 ALGORITHM ® 271, COLLECTED ALGORITHMS

FROM Calwm,

Jedl]

1e}

mal

IRE2 S

TFCJ.LE, 11D bU 1o %
nPs(Jells2

NT®tis (NP)
NACHP)aNALL)

NG 2 J

Kzl

L3183

IFIKGTNG)Y 40 TU S0
TF(HA(K) LE,HTY GD 10 20
NOQEMGe

NGaHn]

THUHA,LT K) GO TO 4o
IF(HA(NG) GENT) 60 TO 30
NYBHA(K)

NALK) 2 NALNG)

WA (HQ) BHY

NigHUa]

GG TD 20

NGBK»]|

fal{l)anatnG)
NALHRYWNT

16 (2onNQelad) 70,70,80
NLTEM) 8T

NUT(HIaNG=]

[ ELTTY

60 10 8¢

NLT {Hyangel

NUTTH)a)

Janiei

Matiel

Gp TO

IF(!;UEtJ) 60 TO 100
TF(Nal) LE,NACJY) GD TO 100
HxstA(D}

NALD)aNACS)

HALJ)anX

MEMe |

IF(N,EG,0) RETURN
[unL T (™)

JanNiT (M)

60 T {0
END
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Table B.4., Continued.

SUBRUUTINE CROSM(Y, 0,8R,LLIEJZ E8Z,8J2,

552, J2%  J2M, SIX P SIN, KX, RIRLX,RLRSX)

DIMENSION G(12),82(100),J2¢0100),v(100,12),v0(300,12),24C800)

Dh 10 LA, Nk

JIliLysd

SZiLIs0,0
10 ConTINUE

NX&0

JX80

§X80,

Lad

Ns8

1zl

59%0,0

JJjag

CALL DIVERTLY,NR:YD)
20 50,0

JEO

NEBN®|

IF(H.LE.12)60T0 2%

Ne B

ialeg
25 LACHIaYD{IN)
IF{ImNR}30,30,80
30 TF(ZA(N)ma(N}IED, 20,280
éo JF(Za{N=])eBIN®})}20,20,50
590 JEJel
Ox8ei{NIwIA(N}
NaNe¢§
IF{n.LEsL2)GOTO 5%
Ned

1al¢}

55 IF(I=NR)60, 60,80

o0  TAINIRYD(I,N)
TIF(UENY=ZA{NI}T0,70,%0

10 Leleg
JIsdded
§8258+8
JI{Lyed
52(L)ng
Goto 20

80 NX sl
JxslJ

LT LY
Jlis=yp
Siiswy E15
UG 1000 Lsi,NX
IF(82(L),67,921)G0T0 400
Gotn 500

400 SZte8I(L)
RLRSx2JZ(L)

500 CONTINUE
TFLJ2(LY,6T,021)60%0 600
Gato 1000

800 JZisJZM)
RSRLXESTI(L)

1000 CONTINUE
IF(LL,NE,0)G010 €00
¥RITE{6,100})

100 FORHATLIMD, 'DOMN CHOSAINGS TOTAL DEFICIT RUN LENGTHS aND suMg")
WRITE (&6, 120)NY
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Table B.4. Continued.

110
120
130
140
150
1p0

P70
180
190
epe

850

900
350

WHITE (6, 13030

WRITE{6, 148038

FORMATLLM 4 VFLOW!, 20X, 8F15.2)

FORM2T{1® ,'CROSSINGS',15%X,6115)

FORMAT{{N ,tTOTAL RUN LENGTM',BX,8115)

FOKMATELM ,VTOTAL RuN SUMT, 11X, 6F15,2)
WRITE(S, 160 CJTIL) 181, nx]

FONMAT(IH »'DEFICIT RUN LENGTHS AT CRDSSING LEVEL',7ARE!,201
x345(752,2013/3)

WRITE(6,1703 (G(K),x88,12)

FORMATEIH ,1DFFICIT RUN SUMS AT CROSSING LEYEL ARE!,5F10,2)
ARITE (0, 1907 (S2C(L)LE1,NX)

FakHaT{(10F10,2)

CauTiHug

Call F2MOMUJZINX,EJ798J20 20 JIN)

CalL F2MOMISZ, 1%, E82,582,5I%,8IN]

IF(LL,NE,QI60TD 1200

wRITE(5,850)

WRITE(5,9000808,8J2,JIX, JIN, HLRSX
WRITE(5,9507L52,582,82X,5Zn,RSRLX

FURPATIIH oloxe'MEANT, 20, 18T, DEv 1, Tx, tMax?, Tx, 'MIN?,
«S g PR/ uAx))

FORIAT{ M , TRUN LENGTH!,5F§0,2)

FukreT (1n o TRUN BUMY, 4X,5E18,4)

{200 conTlwut

29

3y

g Tt
[

SURRUTINE vOISAG(A,B, SXX, 8YX,8YY N, ICYR, Ink)
OIMEWSION A(17e10,R012,12)BBLI2,12),AT(1,12),8YX012,1),8YY {12,128}
UM 2, 120, (18, 12),5%(),1),8%XY(1,12)
FORART N ,12E10,43

BRINT 7,7A MATRIXZEYXSXXas!

BO 20 fsi,N

A(l 1desyx (1, 13/8x0ti, 1)

nelTELa, 103841}

SXY(1,13a8Yx{1:+1)

CONTIHUE

Cali HoULTA, 5XY, DlmeN N, 1o 12,00 1082012,12)
IFUImA L EU, LIPRINT 7, ' SYX (83X Xea) gXY}

00 30 Tzi,N

T (1w EQ L IRRITE (5,100 (DUM{L,J) s JuEsND
CyHY InuE

CALL MAOSUB{SYY, DUM, B, H,Nsnt,,12,12012,12/18412)
TF{IwR,EQ, $IPRINT /, 184871

NG 40 15i,h

TELInR, EQ IIWRITE (6, 103 (BE(I,J)sdnl N}
COHTINUE

IFUICYR,EGQ.IIGOTU 5S¢

Lall PRCOMPIUE, BB, R, N, IHR)

GOTN 60

CONTINUE

Cal.l TRIDIA(BE.BiN,12)

CONTINUE

PRINY 7408 MATRIXY

op 70 1sih

witTTE (6,103 {B(1,J),J%1,N)

ConTInge

RETUkN

ENU
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Table B.4.

20
30
40
50
60
10
80
90
- 100
110

140

150

o e

173

Continued.

SUBROUTINE DISAGUM A8, CyNY ) SXXpSYY,82Z,8Y8,5x%,58x,8yx,1CYk, InR)
DIMENSION  SZI(12,123+9YY012,12348YZC12,12)8YX(12,1),5XX(Y, 1),
ASxZ(1,12),52x¢13, 1)

VIMENSION COTC12 120200121 2),8C02,12), 20180180, 703,1),DUM{L,1)
A5(18,10,8221012,12),0um2(12,123,0UME(12,1),0UN2(1,12),B1(12,12),
-=7£1¢xe),nu~c<!2.121.nuv3(12.12319112;12)

FORSAT({1n ,' & MATRI{x')

FORMLET{IH ,12810,4)

FORMET(IH 4+ B HATKIXI1}

FOKMATEIH ! £ HaTwIx!')

FORMAT(IM ,'CCTH)

FOKMET (LM ,18T2n1 1)

POKMAT(IM p!SyYyeaSxyATwASxZBTeBSZXATS)

FORMAT{LH ,'SYYmASXYAT')

FOKMAT(IH ,ISYYASXXATwASXXBY 1]

FORIAT(JH ) '8yxmSxZ822(»1)82x1)

FOMMATIIM ,18Y%e5Y7822(=t)SIX")

DO {20 lal,m
CO 120 Jsi

§2L1LT,J18522(1,4)

512(ey)

Call MINV(SZZ141,)H,04040,04,12)

IF(IwR,Eg, 1)WRITE(6,860)

Do 130 Im{,M

TF(IwR,En, 1imkITE(6,20)(S221( )0 dal, M)

CONT IHUE

SY257¢21s1)

Calr MMULT(SYZ, 8221 ,DUMZ, NI, MM,

16 (InR,EQ,L)HRINT ,, 18YZSZ2(el20)
no 140 1si,61

TFCIAR,ER, I IwrITE (D, 20) (DUMZLI,d) 081, M)
COHTINUE

SYZ522(»1)582x

Cart MMULT(DUMI,SZX BUML, NI,

TR {IwR,EQ LYPRIRT ,,18Y2820(=
DO 150 Isieni
TFCIANEQ, L)RRITE(D,20) (DURI(T,4d),d81,1)
ConTiHUE

Sa8Yx=5Y7522(=13582X

CaLL MaDsuB{SYX,DURY, S, N1 1,28 4,32,1,12,1,12,1)

IF(IWR,EQ 1I#RITE(S,110)

N0 Jo0 lef,nNt
TF(IwR ER,LIWRITE(S,2038(1,1)

ConTIHUE

SX2S22¢~1}

Call HNULTISXZ:S221,DUM2,1,MsM,1,12,12,1251412)

1L R EQ, 1IPRINT 7, t8X2822(e120)0(],H)!

If(taﬂ.ru.i)hRITE(b.aﬁl(DUMZ(lpJ!;Jst;ﬁ}

SX2522¢=1)87%

2.18,12,18)
1t

M,12,12,12,1,12,1)
Q)SZXn(Nzgl)x

ALl MPULTIOUM, 52X, DUR, 1, {,M,§,12,12;1,1,1)
IFCInk EG 1IPRINT £, 18X2822(~120) szx-(l, 3t
TF{ImR, 0,1 w®ITE(6,20)DUNL,1)

Tag4Xmsx2522(=1)58x

Catl »apsubt (Sx%,0UM, T, 0 eloplalstelst, 1)

IF{Inw b 1 )wHITE(S,100)

TFOpwR EQ IIWRITE(H,200T(L,1)
Tlat)a(oXXa3x2822({mts82%){al]

Catl "Iny(T,1,1,0,0,0,TE87,14)

B tre Is1,0

0o 170 Jai,t

Tehdisg,71tLd)
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Table B.4. Cohtinued.

C ABST
CaLL “"Ultlscfo‘;Nl feted2etetalelds )
wRITE(&,10)
Do 180 Isi,N)
WRITE{&,20)A0100)
88 CONTINUE
¢ h8x2
catl "“ULT(‘vSXZ|DUﬂ20Nlpﬂf‘tl?vlalt3201ziiz)
1F(IWR,EQ, TIPRINT /, 1asN2u(Ni20,M}!
D0 150 Ia!sN
TFUINR,EQ L IWRITE (L, 203 (DUMZLT d) s dnY M)
190 CONTINUE
C Syle=adxi
CALL MADSUB(SYZ,DUMZ DUNI, NI Me=1 4 12,12,12,12,12/12)
IF LIk, EQ, IPRINT /7, '5Y2wagXIn(NI20,M)!
0 200 Infynt
LFCIwREQ 1 IWRITECR,20)(DUMI(T,J)sdul M)
200 CONTINUE
C Ba(Svl=aSx13822(=1)}
CALL MMULT(DUMD,SZZ1BsNLatMy®12,12,12/18412,12)
“WRITE(6,30)
00 210 lelsNy
2o WRITE (6, 200 (B, 33, J08,M)
t 87
00 230 Isi.N}
DO 22¢ Jli'H
BY{J,1188(1,J)
220 CONYINUE
230 CONTINUE i
IF{IWR,EG.JIPRINT /7, 16Ta({M,NI20}!
Du 240 I=i,M
TF(IWREQ 1 INRITE(O,20)(BT(Isd) s dul,N1)
240 COHYINUE .
[+ [3
U0 250 IwiNi
250 av{t.Idmall 1)
IF(1KR,EQ, I)PR NT /7, taT!
TF (IR, EQ LIWRITE(L, 20)CAT (I, 1), 1m1,NL)
o Axx
CALL MMULT(A,SXXDUML NL 1ol i2ebodplsiel)
1FCINRER, lipRlNT /ytagxxe{NI20,1)!
0o 260 !815
IFLTwR, En.!)dRIfE(b aobuniil, )
Zsd CONTINUE
4 ASXXAT
CALL HMULTCDUME AT, DUME NY Nl gl o180l elds12012)
IFCI%R,EQIIPRINT /7, TASXXATE(NIZO,N Ni3!
oo 210 !wl'Nt
TF(IWR,EQ. VIWRITE(8,20) (DUMCLT s d)sdnl,N1)
210 CONTIHUE
€ SYYmASXXAT
CALL MADSUB(SYY,DUMEC ,DUMI,NT NI =1, 12,112,012, 12/12,12)
JFUIWR,EQ1IwRITE(S,80)
00 280 lwi.Nt
IF(IwR, EQs 1) WRITE(6,20) {DUMB{I,J)sd8 L N}
280 CONTINGE
€ a8k
tali tmuuu.sxz,ounz.ul.ml 12.1.:.12;1&.133
IF(ImR,ER, n?nlm 7, Tagxzu{ptao, Mt
00 240 I=d
!t{lwﬁ.EQ.leRIYiita20)£DUH2(I;J)¢J'11"J
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Table B.4. Continued.

290 CONT I Hut

4 ASxZht
CALL MMULTY(DUMZ, 8T, DUHC,NL)Ni M 12,1212/ 12,18,12)
IFUIwAEQ, 1)PRINTY /7, ASXZBIS(NI20,N12"
DO 3040 Isi.w}
TR TR, EQ 1 InRITE(S,203({DURC(T+d) Bl sN])

00 Continug

€ SYYmiSxxaT=A8X%26Y
CALL MADSUB(DUHI,DUMC ,CCT NI Nl el 12518018412, 02012)
IF(1AR,EG, 1 INRITE(H,90)
00 310 IalsNL
IF(IwR,EQuIINRITE(8,20) (CCTLI 2o duloNt)

310 CONTINUE

4 687X

CALL HMULT(B. 82X DUMLoNL 1 M, 1201201851418 1)
IFCIwR,EQ, L)PRINT /7, 'B8XININI20,1)!
00 320 laisnt
IF (IR, EQ IINRITE(H,20)0UNI(1,41)
32¢ CNONTINUE
4 BSIXAY
CALL HMULT(DUMI AT, DUMI NI Nislst2slslal2ot2et )
IFCIWR,EQ, IIPRINT /7, (BEZXATR(NIZG, N1)T
00 330 Iami Nl
[F(INR EQ JImRITE (6,203 (DUNI(T,J), 001 ,NL)
330  CONTINUE
€ SYYwASXXATwASXZBTBSZXATY
CALL MADSUBICCT, OUMY, DUME, NL Nl al 180,121 2,12012)
IFCIWR EGL.IINRITELS,T0)
DO 340 TelaN|
TFCIWR,EQ 1 IWRITE(S, 201 (DUMCTT ), d8E,N1)
340 CONTINUE
¢ 8822
CALL MMULTCB,8ZZsDUMB N M M, 12,12012,12918012)
IFCINR ERIIPRINT /7,1 8822Zn(N120,M)!
0O 350 Il!oNl
IF{InR, EQ.I)KRITQ(b,?Ol(DUMS(I!J)JJ.lo“)
350 CONTENUE
¢ BSTIBT
CALL RHULT(D&NiaBTfDUHZoNIaNI;”t12:llulallau!3013)
1F (IWREQ1IPRINT 7, 'BSIZBYS(NIZO,N1)!
PO 80 IlloNl
IF{IwR, EQ.I)HR!TE(& 20 (DUMZ(T,d) s Jul N1
360 CUNYINU
£ CCTQSYY-ASXR&TnABKZBfuﬁathT-BQZZBT
CALL MADSUB(DUMC,DUMZ CCT NI Nl ol pi@stdr12s12502012)
IFCIWR,EB L)RRITELS,S0)
oo 3710 I'loNl
IF(IWR,EGQ. 1 IMRITE (S, 20)(3CT(2;J’!J31¢N13
31 CONTINUVE
IFLICYR,EQ,1)GOTO 3a0
CALL PRCOMP{C,CCT,R,NI,TWR)
G010 390
330 CONTINUE
CALL TRIDI&(CCT!C Nlliz)
3s0 CONTINUE
WRITE(6,40)
DO 400 lef,Ni
400 WRITE (8,200 (0CTsd) 0 dnl,n1)
RETURHN
END
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Table B.4. Continued.

SUBROUTINE 8DLAGC(X,N,#,LaG,501,502)
GIMENSION £(100,M), 801 (4),802(m)
NLAGRIWL 40
aaFLNAT (NLAG)
Lo 30 Jgsp.M
580,
§LE0,
ta0,
TLso,
(0 10 I8y ,M040
Lal+lag
TeTex{l,1}
TLSTLeX (L, 1}
16 CONTINUE
sHat/ts
v aTL /8
DO 20 T=y,dLAG
Lalel et
§284(x(],J)exn)an?
SLASLe{XfLsJImAML) 802
20 CONTINUE
45578
ALES /8
SBI())aSaRT(4)
SN2 s8RTLAL)
L] CUNTInut
i Tkl
b

SUBRUUTINE AGGATE (X, Y, NyM,NSER)
M5EAm & (F St 450NS DESIRED YO AGGREGATE UP 10 1E,
HONTHL YweQUERTERLY, NSEARQ} GueSEMI,NSEAR2Z] SwwiNMUAL, NSEAmi
Mae§, HSFLEZ} Meeh, NSEAR]
DIMENSION x(10U,m), vy (100, NSEA)
00 40 lag,nN
L3
K&l
KICSTC+M/NSER
0O 30 Jsg,H
[H{g,En,nICIG0T0 10
6oTa 20
] Kak gl
1CeICem/nsEd
HICaICeM/HSE R
26 Y(lexday(landex{l,J3
H] CONTINUE
“0 CONTINUE
RETURN
END

Ty Y
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Table B.4. Continued.

10
20

30

40

50

60

]
80

90
100

110

SUBROUTINE TFORM{X,y AL )N My INV,NOT)
HOX=LOX TRANSFORMATION AFTER MINKLEY
CIMENSION X(100,M),v(100,M}
IF{HOT EQ,0)GDTO 40
IFCINY,EQ, 106070 20

BO 10 Twy,N

DO 10 JagyM

ASTE2LLI I

CONTINUE

RETURN

CONTINUE

DO 30 IsiyN

DO 30 Jug,M

(1. d)avel, 03

CONTINUE

RETURK

CONTINUE

IF{INy,Ep,{)GOTO 80
TF(AL,EG,0)6QT0 &0

00 S50 IsfyN

DO S0 Jay, M

YOI, Jam{X(T, Jinnaymi 0)/aAL
CONTINUE

RETURN

CONTINUE

00 70 lsi,N

DO 70 Jmi,M
Y(I,J)maAL06tX{),d))
CONTINUE

AL TURN

CONTINUE

1F{AL,EQ,0)G0T0 100

Do 9 1sg,n

DO 90 Jaf,M
RUTedamty I, Janabel 00ns(l,0/4L)
CONTINUE

HETURN

CONTIRUE .

BC 110 Isi,N

Be 110 Jai,M -
X(1)JIsEXP(YITI))
CONTINUE

END
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Table B.4. Continued.

1o

20
50

490

50
bn

10
8o

9y

SUBROUTINE DAGLIX,Y , SXX,8YY,82Z,8Y2,82X,3X2,8Yx,1Y,HX, NY,N,1Z,nDZ,
ANDY,1VS)

DIMENSION XC100,1),v(100,NDY),AXXx{1,1),8YYINDY,NOY),522(NDZ,NDZ),
R8YZ{NDY  NDI),82ZX(NDZ, 1), 8XZ(1,ND2),BYX(NDY,1),DUMK(L100,1),PUMY(i00
e 12),8DXCEYY,80%2015,8DYC82),80Y8(12),50Y2(12)

FORMAT(IH ,12E10.4)

NYEMYmTYel

MARS

LAGaO

MZuny

tiZehlelZel

Sox{t}is1,0

spx2{1)sy,0

LG 3G Jalv,ny

SpY(Jysi,0

spYi1{d)st, 0

50Y2{Jdym1, 0

DO PO JRL,N
DURYLL JISY(T,J)

DUMK(T 1yma(I, 1)

CONTINUE
COMTINLE
CALL COVARCX ) DUMX, SxXeNyMXeHXsLAG,1s1,1,1,80X80X)
PRINT /,18ux!

UM 4G lagaHXY

WRITE (0,102 (SxX{T)0) I8, MX)

CONTINUE

1F(1vs,E0,131GDTO 8¢
CALL COVAR(Y, xseSZXeNeMZeMX 12 12414N0Z,1,3DY1,8Dx2)
PRINT 7,782x!

DO 60 tay,NZ

KRITE(6,10){82X{1,0),J81,HK)

Do 50 Jay,bx

SXZ¢J,1ye82x(14d)

CONTTHUE

CONT MUt

PRINT /7,18x2!

DO 70 TEfemk

WEETE (6,10 (EX2{T,d)sJ08 NI}

CONTIKUE

ChLL COVARIY, XeSYXsNsMY, MX,LAGLY)1,NDY,1,8DY,80X)

PRIGT 7,087x!

DO 0 lsisNY

wRITF (6,103 (3YX{Isdysd8], ML)

CunNTInuE

CALL COVAR(Y,DUMY,BYY, N, MY, ®BY,LAG,IY,1Y,NDY,NDY,80Y,80Y)

PRINT 7,48Yy!

O 100 lmiaNY

WRITE (e t0)(SYY(I,J) e[, NY)

CONTINYE

1F(IvS,EQ. 1 JRETURN

CaLL COVARCY,DUMY,872,N,M2,M2,LAG,IZ,12,NDZ,NDZ,80Y,S0Y)

PRINT #0820

ug t1o iaf,N7

WRITE (6, 103(822(1,d))J%1,N0)

CONTINUE

LAGe]

CALL COVARIY DUMY,8YZ N, NZ,HY,LAG, IZ, 1Y, NDL/NDY,8DY1,8DYQ)

PRINT s,18Y2¢

B0 130 lst My

Do 120 Jsj, Nl

SYZ(i,Jim8Y20J2 1)

CONTTIHUE

CONTTHUE

DO {40 Ist,hy

PRITF (0, 403(8Y2(1,J),J88,N2)

CONTINDE

RE TURY

(A%
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Table B.4. Continued.

SUBROUTINE TRIDIACC,8,N;NCOL)
DIMERSTION C(NCOL,NCOLY,BENCOL,NCOL)
[ C IS SYMMETRIX INPUY MATRIX, BBY, B IB LOWER TRI DUTPUT MATRIX
10 FORHAT({w stJ8t, I3, 710,12E10,4)
20 FOHMATIIH "J"ll})‘a(J’J)"(E’o.“)
o1, 1)8S0RT(C(1,1))
PRINT /7, 18(J,)!
D0 30 Jz2,N
BCJ, (IC(Js1)/B{14 1)
WRITE(6, 104,804 1)
30 CONT INYE
Je2
B(2,2)8C(2,2)=8{2,|)*n2
PRINT /,10({2,2)mB(2,1022}
KRITE(6,20)J,B(2,2)
IF(B(2,2),LT.0,3B(2,2}80,
B(2,2)n80RT(B(2,2))
*RITE(6,20)0,8(2+2}
Do 80 JE3,N
JiaJed
DO &0 KE2,J1
BELMEQ,
RHEKw]
DO 40 Kimj, KM
RELMSHEL MBS, KII*B (K, K|}
40 CONTINUE
B{J, KYaC(J, K)mBELM
IF(BIK,K) (NE,0,)G0TQ 50
B(J,K)a0,
GOTO &0
50 LI, KIBBIJ,KI/7BIKIK)
-3¢} CONTINUE
PRINT /,+FOR ROW Js BCJ K) Kan,Ju]
WRITECA, 10)J,€BLIsK) ¢ kBE,J1)
DELMAD, .
PO 70 Lsidi
DELMSDELMBLJ,L)wnd
70 CONTINUE
B(Jyd)aC(JrJ)=DELM
IF(B(J'J)QLTIOQ}B(JUJ,.D'
FRINT /,1C(J,J)eDELM!
WRITE(8,20)J,80J,J)
BlJ,JIRSQRTIB(SIJ))
WRITE(6,20)0,8(J,d)
80 CONTINUE
RETURN
END
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Table B.4. Continued.

SUBROUTINE PRCOMP(B,B868T,R,1COL,IWR)

[ VECOMPDSES BBT TO OBTAIN B BY PRINCIPLE COMPONENT ANALYSIS

¢ IC0Ls DIHENSION OF BRT
PIBENSTON BETCICOL,)TCOLYBCICOL 1COLY ALAMBD12),Q(T8),D(12),nK(12

«),ROICOL,ICOL)

16 FORMAT(iW #12F10,3)

20 PORMAT{IH ,tE vaALUEA!)

30 FORMATCIM o 'E YECTORSEN)

40 FORMAT({IH ,'q YECTOR!)
1P}

Laf
DN S0 Tsi,1¢0L
o0 50 Jsi,!l
Lele]
S0 Q{LIstbT (L, J)
NMAY S|,
IF(lwi, EQ, 1)mRITE (b, 8/ NMAX
IF(TwR,EQ 1 IWRITE(6,40)
TF{lmk EQei InRITECR, 10XLQCT), I8L,NNAX)
CaLL FIGRS(G,TCOL,IP,0,R,ICOL, WK, IER)
TF{Ink FG 1 IuRITE(S, 20)
IFCImR L L IMRITE S, 103(D(T), Int, 100L)
TF{InK, IR, 1IRTITE b, 30)
PO o0 Iey, IC0L
TF(IwR B, LIWRITE O, 10Y(R(1,J)sdn),IC0L)
b0 CantIwUF
BOUNDBa(w, 01)aDCICOL)
0o 46 ray, 0000
ALAHBDCLIEG D)
WRITE (G, 70) L, ALAKBOL])

1] PORMATUIOX, 'EIGENVALUE!, 13, EQUALSE,FI5,S)
FLuty) 1, FounDIGoTe 100
IF{D{1}.GE,0,0)G0T0 80
D{ly=g,0
Garo 90

-1 DCIYaSART(D(I))

90 CONTINUE
GOTQ 120

foo wRITE(G6,150)

ile Pogﬁﬁrtaox.'ﬂarﬂzx 8HY I8 NOT POSITIVE SEMIDEFINITE, 810P,')
srop

12¢ L0
e $30 1wf,1C0L
DO 130 JelslCOL

130 (I J)sR{l el
RETURN
END
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Table B.4. Continued.

(a2 2% 2l

20
30

00

SUBROUTINE. COVAR(X, Yo XY, N M1 (M2 LAG I1,JL)ND1,NDR,8DX,8DY)
COVARIANCE MATRIX ON DATA WITH MEAN ALREADY SUBTRACTED OFF
Tim STARTING SEANON OF x GOING TO M1) Jim ATARY OF ¥ GO T0 M2
Ka YEAR COUNTER | LAG » LAG #

DIMENBION I(IbO'NOI3:?(100.ND§!:8!V(NDIoNDE)oT!XY(lZvi!i
#ySDX(NDL ), BRY(NDR)

NLAGEN«LAG

00 10 Isi,NDY

DO 106 Jwi,ND2
TSAY{1,Jd3m0,0
CONTINUE

00 30 xafj,NLAG
LeKeLAG

00 20 lagi,my
DO 20 Jmjism2
JanJagieyg
1ealalisy

TSAY (1 J)uTORY(]
SKy({lz,Ja)nraxy{
SxY(l12,J2)08xY(!
CONTIHUE
CONTINUE

RETURH

ERD

1eX(K,1)
JI/PLOATINLAG)
J217 080X (1) 3DV LJ))

PUNCTION HURSK(X,N,XBAR,X8D)
DIMENSION X(N)

UMine] E4S

praxmey €45

Do,

D0 10 lsg,N

Yax{])mX8AR

pabey

TF(DGT , DHAX)IDHAXSED
TFEO,LT . OMINIDHINSD
CORTINUE

RaltidxsOMIN

WAITE(6,900)8 :

SORMAT (LN o+ IRANGERI (E18,9)
ASALOGLO(R)=ALDGLO( xS0}
BoALOGIO(N)»AL0GI0(2)
HURSK®4 /8

RETURKN

(1]
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Table B.4. Continued.

BURROUTINE F3NUM{X, 0,0 A, Ve80,8)
DIMENSTION 5¢100,M),v(10000)
00 10 lal,N
Y{I)Ex (1, M}
i¢ CONYINUE

C ayERAGE
AAEAN(Y,N)
[ VaklanlE

VEVAR(Y, 4,N)
SDESURT(Y)

C SKEw
CALL SKEW(Y,BD,8eNss)
RETURN
END

SubrUUTINE AMEDNIX, N, M, ENM)
CIMENSION X(100,12),Y(100)
O 10 IsteN
y{lysx(],H)

1o ConTInuE
CALL UKRSRT{Y,N)
FHEEPLDAT N/ )
Tresnz2
GIFsbn2en2
TH3z1ngey
TF¢DIF6T1,0,)60T0 20
EMB(Y{In2]eYUIN3)Y/2,

GuTu o
20 sy {Ing)
30 RETURY

[ 318

SUBROUTINE SxEmw{X,8,C8,M,A)
CIMERSION x(1000)
Sihz0,
N0 10 lay,h
19 SUMsSume (x(T)mA)ned
UBVe({Ses2)u(Ne]1))/N
BYESURT{Bvews)
BsKa{suM/n) /BY
C CORRECTION FOK SINGLE SAMPLE BlaS, REF, BOBEE AND ROBITALLE, WRR,
< yoiL, [1,; %0, &, 1975,P851,EQ.8,
ALPHAS(SQRT{Na (He1)3) /(N2 (],¢((B,51/N))
C58ALPHARBSK
RETUKN
tHD
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Table B.4. Continued.

10

i0
9060

FUNCTION VAR(X24A,N)
DIMENSTON XN}

§z0,

00 1o Isl,N
SES+(X(I)=a)wr2
VARES /7 (Ney)

RETURN

END

FUNCTIUN ANEAK{X,N)
DIMENSION XN}
AabLUAT(M)

§30,

ug 18 Iat.n

SE5e% (1)

AMFANES/R

HETURH

END

SUBROQUTIHE F2MOM(X, Mehs §9AXsAN]
DIMENSTION X(N),Y(100)
DO 10 Iwi,N

Y{L)sx(

CONTEHUE >
AgANEAN{Y,H)
VBVAR(Y (A H)
SE50RTLY)

CALL UKRSRT(Y,N)
Axsy(rh

ANSY (1)

RE TYRU

END

SubifuutIng CONUSE
COHMDNZEUTZCK, TH, PC,PR,CUSAC,EFF
DIMENSTON Ch{B),; TMES),PLLS) . PR(5).CU(S)
Do 106 1%y,8

CutITot, 01 73erMil)e J14)eCK{TIeTMIIoPC(T)
Cull)sCUrTIwPRT)
TECCUCTYLLT 0,0 CU(1)0,0

CONTINUE

WRITE(6, 9003 (CU{1), 185,85}

FORHAT (1M , 'CONSUMPYIVE UBE',5F10,2)

RE TURN

END
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Table B.4. Continued.

a0

a5
59

10
900

SubRUUTINE DIVERTIU,N,ETA)
DIMENSION G(106,12),ETAL100,12)
BG 50 Isl,b

po 30 Jug,ie
TF(OU1,J3,67,47510,36010 20
TF(U(T4J3.67,16905,JETA(T,J)m3092,
FTALL,J)=,221eGt],J)=107,83¢6
Goro 3o
TFLUCT,d),GT,24150,360T0 25
ETA(L, J)m, 453w {1, J)=30834,38
GoTO0 30

ETA(I,d3n7040,

CONTIHUE

CONTIHUE

RETURN

END |

SUBROUTINE DEMANDIETP)

CCOMHDHZCULZCK, TH,PC, PR, CUAC, PP

piuEnsloN ck{51,1&(5).PC(S!;PR(SlocutSJ.ETP!!Z)
no 10 1x1,%

178147

ETP{IYsCylldstl e,

ETP(1T)SETP{IT)nhC/FFF

CONTINUE

FORMAT(IM ,IDEMAND ACKFT®1,5F10,2)
NRITE(Q,QOO)(ETP(I),IIQ,!!’

RETURH

END

" SUBROUTINE CHOPYCETP,ETA;NyTOTY, TOTB, YACT,BEN,AC)

COMMON/CY1/PRICE, ALY, ALP,ALM, CONST, YPOT
DIMENSION ETP(12),ETACI00,12),YACT(100),BEN(1I00)
107Y%0,0

107880,0

DO 10 lalN .
RYE{ETALL,B)4ETALT,0) )/ CETPIBIRETP(9))
RPaETALI, 103 /7ETP(I0)

RMECETA(I, L1IRETALT, 12)3/7{ETPLIL)¢ETRCIR))
YACT(I)SCONSTHYPOT#RVARALVERPENALPaRMaRALMSAL
BENCIIRYACT(1)#PRICE )
ToTysTOTYeYALT(L)

TOTBRTOTBBENLT)

CONTINUE i

RETURN

EnD
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Table B.4. Continued.

SUBKOUTINE SELPEK(Ux NY,DEM,EI2E)
DIMENSION GX{100,12),0EM(12),D(}850)
DLV&0,0
00 30 Jeg,le
1F(.J.GE,8)6070 10
DEM(JYI®G, 0

10 CONTIRUE
WRITE(0,800)(0ENCY), J8t,12)

960 FORMar(iH ,'DEMAND®I,12F10,2)
PEANEN] E15
YROUGHeY E1S -
S1ZE1SPEAK
iPsg
xal
NEEHY*2
NPENY Ry
oD 200 Jal,n2
IF{I.LE.NYIGOTD 20
LefaNY
4010 30

20 ]

30 CONTINUE
B0 150 Jalst2
O1FsqxCL,J)=DEN(J)
DE¥=DEVeDI?
KaKe}l
G(xJaDEY
IFLLEY, GE PEARIGOTO 40
1Pa}
IFIDEVLE, TROUGH) TROUGHSDEY
6oTQ 150

40 IFLIP,EG,0)GOT0 45
S1ZEaPEAK=TROUGH
1F(st2,61.612E12812E1m812¢E
512Ea81ZE!
1psg
THOYGHaL E15 -

48  PEARaDEV

150 LONTINUE

200  CONTIHUE
wRITE{6,950)8]12E

950 FORMATUIN 'RESERVOTHR SIZE®',£15,9)
RE Tukd
END

BUBRUNTINE mONCOR (W, &VE;N,“;R;L*G)
DIMENSION G0100,12),AvE(12),5C12),R(12)sP1C12),42012),A01012)
e 51{12)
NL#Mw|AG
DD 20 Jsp.i2
agl{dian,n
h2{Jin0,0
PilJ)so,0
20 CantTinug
PU 40 Tey,NL
ILelsLAG
DO 40 Jag, 12
Dren(l,JiedvELS)
AZtJysA2(J)ep1eD}
IF{JER,13G0 10 30
K'J‘! ;
D2oGLILK)wAVE(K)
GO TD 3%
1F(1,EQ,1)60 70 35
Keig
DasGlILwt  KInAVE(K)
35 pi(Jyap(JyeDisD2
At{J)sai(J)enaspa
40 CONTINUE
ENighw}
DU 42 Jmy, iR
$1(J)R8QRT {2 CJIZENY)
S{JIRSORY(A2(J)/EN]Y
42 COMNTINUE
Do 47 Juy, 12
1F{J,EG, 1160 10 43
KsJwi
G0 10 44
43 xmi2
G ROJISPYI(JI/Z(8CJIe8{k)n{Ne}))
TFLLAG NE OJRCIINPLECII /(8L )oB 1K) uNL)
471 CONTINUE
RE TURN
END

3

-
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Table B.5. Definition of program variables.

Name Description

A average

ABEN average annual crop benefits

AC acres of irrigated area

AL(10) transformation exponents

ALM maturation stage crop coefficient for predicting
crop yield

ALP pellination stage crop coefficient for crop yield
equation

ALV vegetative stage crop coefficient for predicting
crop yield

AT(1,12) AT matrix in disaggregation model

Ax(12,12) A coefficient matrix for seasonal disaggregation
model

AYACT average annual crop yield

B(12,12) B coefficient matrix for seasonal disaggregation
model

BEMN minimum annual crop benefits

BEN(N) N annual crop benefits

BEX maximum annual crop benefits

BT(12,12) DT matrix in disaggregation model

c(12,12) C coefficient matrix for seasonal disaggregation
model

ccr(12,12) BBT matrix for disaggregation model

CK(5) monthly crop coeeficient in Blaney-Criddle
consumptive use equation for the growing season

CONST constant for crop yield prediction equation

cu(5) monthly consumptive use derived from Blaney-

Criddle consumptive use equation
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Table B.5. Continued.
Name Description
D(12) eigen values for BBT matrix
DELM summation variable in lower triangular matrix
decomposition routine
DEV summation of DIF in SPA
DIF difference between streamflow and demand in
sequent peak algorithm (SPA)
DLAM transformation statistic for computing goodness
of fit for the transformation used
DMAX maximum cumulative departure from the mean for
range computation
DMIN minimum cumulative departure from the mean for
range computation
DUM(1,1) temporary array for disaggregation parameter
‘ estimation
puMc(12,12) temporary array in disaggregation parameter
estimation
DUM2(1,12) temporary array for disaggregation parameter
estimation
DUM3(12,12) temporary array for disaggregation parameter
: estimation
puMz(12,12) temporary array in disaggregation parameter
estimation
DZX maximum monthly negative run sum
EFF efficiency of the irrigation canal system
EJZ average monthly negative run lengths
EM median
ESZ average monthly negative run sums
ETA(N,12) N actual irrigation diversions determined by

diversion schedule
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Table B.5. Continued,

Name Description

ETP(12) potential monthly evapotranspiration computed from
Blaney~Criddle equation

H ‘Hurst coefficient

HY1{(12) historic monthly lag—qne serial correlations

HYX(12,1) historic untransformed annual-monthly correlations

HYY(12,12) historic untransformed monthly cross~correlations

HYZ(12,12) historic untransformed monthly-previous months
correlations

ICYR option for solution technique for BBT matrix

IDF option to read different input format

IDIS§ option to write out transformed data

IHO option historic statistics computations only

INnv option to inverse transform

IREAD option to read time series from cards or files

ISTART Option to change starting year of time series

ISTAT option to write out statistics computed

1vs option for type of disaggregation model to build

IWR option to write out certain computation steps

I1s13 optional new starting year

Iy beginning month or season counter

IYEAR year of each annual streamflow

1z beginning previous season counter

JZN minimum monthly negative run length

Jzx maximum monthly negative run length

MONANN option to only aggregate from months to years
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Table B.5. Continued.

Name Description

MX ending counter for annual or higher level dis-
aggregation

MY ending month or season counter

N number of years of streamflows in time series

NCL number of crossing levels

NDY monthly or seasonal dimension

NDZ dimension for previous season array

NOT opticn for no transform

NSEA number of seasons for aggregation routine

NTR number of transformations

NX average number of monthly downecrossings

NY ending counter for mecnths

NZ ending counter for previous sesons

pPc(5) monthly percent of the annual solar radiation
for the growing season for the Blaney-Criddle
equation

PEAK maximum DEV for SPA

PR(5) average monthly precipitation for growing season

PRICE crop price per unit quantity in dollars

Q(N,12) N monthly streamflow values inputed to the program

QA(N, 1) N aggregated annual streamflows

QB(N,1) N annual streamflows with the mean subtracted from

QQ(N,4) N aggregated quarterly streamflows

Qs{(N,2) N aggregated semiannual streamflows

R range of cumulative departures from the mean
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Table B.5. Continued.

Name Description

ROIZ2,12) elgen vectors for BBl matrix

RLRSX monthly run length for the maximum negative monthly
Tun sum

RM ratio of actual to potential evapetranspiration
during the maturation stage

RP ratio of actual to potential evapotranspiration
during the pollination stage

RSRLX monthly run sum for the maximum negative monthly
run length

RV rat@o of actual to potential evapotranspiration
during vegetative crop stage

S skew

8§(12,1) temporary array in disaggregation parameter
estimation

saM(12) monthly mean streamflows

SBEN standard deviation of annual crop benefits

sD standard deviation

spx(1) lag zero annual standard deviation

SDX1(1) transformé& lag—-zero annual standard deviation

S§DX2 transformed lag-one annual standard deviation

SDx2(1) lag-one annual standard deviation

sDY(12) transformed monthly standard deviations

SDY1(12) transformed lag zero monthly standard deviations

SDY2(12) trans formed lag-one monthly standard deviations

SIZE reservoir size from the sequent peak algorithm

8JzZ standard deviations of monthly run lengths

ss(12) monthly streamflow skews
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Table B.5.

Continued.

Name Description

ssp(i2) monthly streamflow standard dev;ations

Ssz standard deviation of monthly négative run sums
svM(12) monthly streamflow variances

8xx(1,1) annual lag~zero correlation

SXz(1,12) transpose of SZX(12,1)

SYACT standard deviation of annual crop field
syx(12,1) monthly annual cross-correlation vector

sYY(12,12)
sYz(12,12)
SZN
szx(12,1)
szz(12,12)

T(1,1)

TAM(12)
TAQ(4)
TAS(2)
TITLE(20)
TL

TM(5)

TOTB
TOTY
TROUGH

TSM(12)

monthly cross—-correlation matrix
monthly-previous months cross—correlation matrix
minimum monthly negative run sum

previous months-annual cross~correlation vector
previous year's months cross—correlation matrix

temporary array for disaggregation parameter
estimation

monthly transformed mean streamflows

quarterly transformed mean streamflows
semiannual transformed mean streamflows

title of the time series inputed to the program
transformation exponent

average monthly temperatures for Blaney~Criddle
consumptive use equation for the growing season

total crop benefits
total crop yield over period of record
minimum DEV for SPA

monthly transformed standard deviations
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Table B.5. Continued.

Name Description

TSXY(12,12) covarilance matrix of seasonal values

v variance

X(N,m) streamflows to be aggregated, N by M

XBAR mean annual streamflow

Y{N,NSEA) aggregated streamflows, N by NSEA

YACT(N) N annual crop yields

YAN minimum annual crop yield

YAX maximum annual crop yield

YPOT potential crop yield with water not limiting
YQ(N,12) N transformed monthly streamflows

YQA(n, 1) N transformed annual streamflows

YQQ(N,4) N transformed quarterly streamflows

YQS(N, 2) N transformed semiannual streamflows
YQL(N,12) N transformed monthly streamflows

z(12,1) previous year's months used in disaggregation model
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APPENDIX C
User Manual for Program to Calculate a,

for Broken Line Model (IMP)

Table C.1. Description of input formats.

Card No.
Data in data ,
Segment segment Format  Symbol Description
Program
IMP 1 Free NBRL Number of Broken Lines in
the Broken Line Model (i.e.
4, 5, 8)
1 Free B Quality parameter (use 3)
1 Free HH Hurst coefficient, K
1 Free RO3 Lag=one autocorrelation
coefficient
1 TFree Al Initial estimate for the aj

parameter pick a larger number
than 1 and less than 5.

Table C.2, Sample input,
5, 3, 0.766, 0,491, 0.8

Table C.3. Sample output.
NBRL = 5, B = 3, HH = 0./66, RO3 = 0,491, Al = 0.8

NCOUNT = 5, Al = 1,151
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Table C.4. Program listing.

20
30

40

50

&0
70
80

90

too

HEAD (S, 7I0uRE , 8 HH+RO3, AL

HAITE (6, n/)NBRL B, HH, RO3, A}

ABCDS (MHe (2 aHMol ) e (2, aMHed, )0 (2, arHw3 Ja(2,0kHwd,)
2 (2,0HHe8 1)/ tb, o2, 00(3, md, #HH)n], )]
N81Ge)

HiSHEBRL w2

NCOUHT®G

CCag,

NRCOUNTINCUUNT o1

poxg,

PO 30 Ixi.nd

Alage}

AJasinfeaa]

ODADD+Bea (@, 0 (Hiw],Jea])
TFCad,LT,0,%)60T0 100

JF(ad,Lr,1,16010 20

CORCCo(t, b, at2,0l s83) /(b undan2))aBae(Z,nlHral, )]}
GOTO 30
CORCL+(2,ml /A aJaBan(2 o (HHel )0A])/4,
CONTINVE

GGGad|an(2, akHwe  )aABLDA (Bae (HHm] JuBan(] mHH)) /(2,0 (HHel,))
Coiapn

DoapDeGGE

IF(NIIG,EQ,1)IGUTO 4o

GOYD. %0
AZS{RO3«GGOA{CCaDDLIIZ(GGGeDDLI /A en(2, aHrud,})
A2EACRna(] /(2 *HHw2 1)

IF(A2,L7,0,8160T0 90

GO0 &0

IF{AL,LT, 116070 &0

DDS(L, wDDY (], %3, 002, 0!, /ol )/ {4, sa10a1))
GoT0 70

DOR( L, wBDIn(2, =l 7A1)end/4,
ABBGRT{(GGGeCC+DOmy Y oanal/ (RO D)
ERSABS(AfwAR)

ALEA2

1FL{ER,GE, ,03)60TD 10

GOTO 100

NSIGs0

apmy,

GoT0 10

CONTINUE

WRITE(6, #/INCOUNT &1

$10P

End
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Table C.5. Definition of program variables.
Name Description
Al Interval parameter for Broken Line model

A2

A3

ABCD

cC

DD

ER

GGG

HH

NBRL

NCOUNT

RO3

Term in the parameter estimation routine

parameter in estimation equation, function of B and Al

a constant, function of the Hurst parameter

quality parameter for Broken Line model

summation of the various elements in parameter estimation
summation of various parameter estimation components

difference between successive values for the estimate for
Al

term in the parameter estimation routine
Hurst coefficient input to estimate the parameter Al
number of broken lines in the model

counter for the number oi iterations in the estimation
routine

autocorrelation coefficient input to estimate the parameter

Al
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