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APPENDIX 1

COMPUTER PROGRAMMES
LISTED IN ALPHABETICAL ORDER UNDER THE NAMES
APPEARING IN THE UPPER RIGHT CORNERS.



SUBROUTINE ABCW (HAWsMAsHBW $ MB sHABW sMAB) 00001440 ARCW

& 00001450
G 00001460
& 00001470
C ARGUMENTS HAW = INTEGER ARRAY IN W FORM 00001540
& HBW = INTEGER ARRAY IN W FORM 00001550
C HABW = INTEGER ARRAY IN W FORM 00001560
< 000C1570
C USAGE GENERAL 00001580
C 0001590
C*%*%%*%%%%%*%ﬁ%ﬁ**%%%**%*****%%*******%****%%*******%*%%*%%%***%*******OOQO1620
INTEGER HAwW(MA) oHBWIMB) » HABW(MAB) G0001630
HABW(2)=10000 00001640
HABW{3)=0 : 00001650
HARW(4 ) =0 ' 00001660
NA=HAW(L) 00001670
NB=HBW (1) 00001680

K=3 00001690

DO 1 I=5sNAs2 . QQOC1700
Ab=pAW L T+1) 00Q0171¢C

DO 2 J=BsiBs2 Q0001720

K=K4+2 Q0001730
HABWIK ) =ISHPU (L sHAW(T ) sHBW(J)) 00C01740

G TRISOMY = A=AA%¥AB/10000++0459 LINKAGE = ApAA*AB/L00++045s ABCW QQQO01750
PROP = AA * HBW:  (J+l) /100 00001760

IF (PROPsLE«140) GO TO B 20001770

HABW (K+1) = PROP +s5 2000178C

GO TO 2 Q0001790

8 HABW (K+1) = PROP + 140 , 00001800
2 CONTINUVE ¢o001810

1 CONTINUVE gooL1840
HABW (1 )=K+1 c0001830
RETURN 00001840

END 00001850



SUBROUTINE ADDEW (IWsNNsIBsIN) 00001860 ADDEW

C 00001870
C 00001880
c 00001890
C ABSTRACT THE BOOLEANs IBs AND NUMERIC»s INs ELEMENTS ARE ADDED 00001900
C TO THE TAIL OF THE W~ARRAYs IW. 00001910
¢ 00001920
C ARGUMENTS IW = INTEGER ARRAY IN W FORMe 00001930
- I8 = INTEGER WORD REPRESENTING BOOLEAN OR QUALITATIVECO001940
¢ OF THE NEW ELEMENT TO BE ADDED. 00001950
c IN = INTEGER WORD REPRESENTING NUMERIC PART. 00001960
& 00001970
C  USAGE GENERAL 00001980
g _ 00001950
€ REQUIREMENTS NONE 00002000
C ' ' 00002010
36 36 % S0 A6 96 9t 3n 3 e Sk A0 IR e AR 30 See b 5b A 30 S 360 56 P 46 B 3 R I T 3 S R R R RN K ****%**‘****-*%%&OQOUZGZG
DIMENSION IW (NN) 00002030
IF(IW(1)=0)1s251 00002040

2 1wtll=4 00002050

1 IW(l)=Tw(l)+z2 00002060
JEIW (1)1 00002070
TwWilJ)=18 00002080
TwWlJ+1)=IN 00002090
RETURN 00002100

END | gooe211¢
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FUNCTION ALIKW (JEXWeJE»JOBWLJC)

DIMENSION JEXW(JE)s JOBW(JO)
ALTKW=1.0
IF{JOBW(1)=4)049+10
CONTINUE
NEX=JEXW{1)

MOB=JOBW(1)

VQ 1 K=59N0OB»2

DO 2 J=BeNEX2
IF{JEXWIJ)=JOBWIK))Z233s2
I=JOBW{K+1)
IF({I=111s5s6

A=JEXW {J+1) /4000040
GOTO 4

JEXW(J+]1) /4600C0 60
A=AN®®]

GOTO 4

CONTINUE

ALIKW=0»

RETURN

ALITKW=ALTIKW*A
CONTINUE

CONTINUE

RETURN

END

00002120
00002130
00002140
00002260
00002270
00002280
00002290
Go002300
¢o002310
00002320
00002330
0op02340
00002350
00002360
00062370
§0002380
00002390
00002400
G0002410
00002420
00002430
0C00B2440
00002450
000024060
00002470
00002480
0000249C

ALTKW



FUNCTION ALNKW (DPsIDPLsDMyIDMLPCHIIOBSITJsNAAND) Q0002500

7 00002510
e ITJ = INTEGER VALUE OF THETA (RECOMBINATION FRACTION)OQ002600
& PCH = INTEGER ARRAY OF OBSERVED CHILDREN IN W FORMe 00002610
& Q0002620
€ ITJ= THETA AS INPUT QoR02680
C ITH= PATERNAL THETA 00002690
€ ITe= MATERNAL THETA QoQ02760
¢ NAND=2 0 TO CALCULATE LIK FOR THETA= 000027190
€ NAND= 2 097 152 P 00002720
€ = 4 194 304 M 00002730
(@ 2 6 291 456 ] 00002740
C 00002660
C ; QUOc2520
C%***********%*%**%%%**************************%%*%%********%***********O0002670
INTEGER HPilZ) 00002750
INTEGER HM({12) 00002760
INTEGER PCCH 36) QoQ0277¢
INTEGER DP(IDPL ) sDM{IDML ) sPCHIIUES) Qeoo2780
DIMENSION LBIT (28)s MBIT28) Qee02790
NP=DPLL) 00002800
NM=DM( 1) 00002810
ITH=ITJ ce002820

P THM=1TH 00002830

1F (NAND+EQs O «ORe NAND «EQeb5291456) GO TO 3 Qo002840
1TM=50 00002850

TEL MAND.ERQe 20971%2) GO 10 3 UnooeBe0
ITM=1TH 00002870
1TH=50 00002880

3 CONTIRUE QOL02890
ALS=0#0 0002900

DG 1 I=5snPe2 Q0002910

CALL SEGWIDPIT)sIiTHsHPI 0oBo2920
DMI=DPII+1) 00002930

DO 2 J=5ahNMa2 QoL02940
1DM=DMLJ) 00002950

CALL SEGW (1DMsITHeHM) Q0002960

CALL CRPW{HP HMsPECH) 00002970

PMJ =DM J*] ) 00002980

ALS = ALS+ALIKW (PECH#36sPCHI10BS ) #DMI*DMJ 00002990
IF(DMLWNE«O2ANDsBMJeNELD) GO TO 08003000
WRITEL2s400) Co003010

400 FORMAT (' WARNINGs ZERQ FREQUENCY ') 00003020
2 CONTINUE 000e3030

1 CONTINUE gooR3040

IF fALS) 1731718 00003050

Figd WRITE (Z2+401) QQe03060
401 FORMAT (' WARNINGs ZERO LIKELIHOQGD') o003070
g ALNKY =0 Q003080
G 0 o POR030690

i8 ALNKW = ALOGIO(ALS) Q0003100
@ RETURN 00003110
Q0003120

END

ALNKW
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SUBROUTINE BINX{NsLoNX)
DIMENSTION LN}

NX=0

DC 50 I=1sN
IF(LII)aLE«C)GOTO 50
M=N=-1

NX=NX+2%%M

CONTINUE

RETURN

END

0C003130
C00C3140
00003150
00003160
0000317¢C
00003180
00003190
00003200
00003210
00003220

BINX



SUBROUTINE BLINK (ITH) 00003230

C 00003240

O3 53035 R R R A R HE R XU FRRGUBROUT INE BLINK (T TH ) 33555333 4 3036 % M 03 9 A X ¥ %0 0003250

4 00003260

C 00003270

L USAGE INKAGE 00003280

< 00003290

a1 Q0003300

£33 3 53 5693 3696 536 009 36 36303 3 36 3 0 HOR R MK B K H A0 R R R KRR RN KRR RN R AR XX00003310

INTEGER HAW s HBW o HABW s DPWDMW s PCW PP (6) 00003320

DIMENSION MAR (26570) 00003330

DIMENSION LCC(aﬁ)’ICLOC(7G)gJPCT(Sl) 00003340

INTEGER HWS ( 770) o AP{430)s JP(430) 0Q003350

INTEGER IDPM(B)/’ fHGiep L g e by 00003360

DIMENSION RITH (5) 00003370

INTEGER JOPM{Z) VIV atPrs bty 00003380

DIMENSION MASK ({(T70)sNTLT7Q) 00003390

DIMENSION ITH{5) 00003400

DIMENSION ALOD(5) 00003410

DIMENSION HAW!{ 24 ) sHBY I 24 ) sHABW( B84)sDPWI(3204) sDMWI(32C41) s 00003420

1PCW L 44) 00003430

INTEGER EVR /YALL'/ 00003440

INTEGER ABD/'ABD'/y MN&4/'MN&'/s PEL/'PELY/s RHE/'RHE6'/» 00003450

3* KL2Z/VEL2 Y /s KLALYELEY Ly LU/ LUZ2Y /e EYZ/VFY2E /0 GO003460

* JER2/ VISV /e LEXI/'REIT /s LEZVVLEZYS 00003470

INTEGER HP /JVHP?! /sGM/ ' GM 1/ 00003480

COMMON NRECSNRECASNRECByNRECCINCAWNCBosNCCONCDINCEWNCR oNCW Q0003490

1oL CAsLCBILCCsLCDaLCE 00003500

COMMON NLoNIND s MAR sHWS s LOC 00003510

1sJPsAPsJPST Co003520

28 ICLOC 00003530

OMMON TWINe JWINSKWINSNWINIMARRO sMARCOIPCWL 00003540

DATA MSK/6291456/ 00003550

DATA WIH/5/ Q0003560

DO 400 I=1s5 00003570

4Q0 RITHILI)Y = ITH(I)/10040 §0003580

WRITE (242001 RITH 00003590

200 FORMATL 10 LOCLUS THETA THETA THETA THETAGQOQ3600

1 THETA MATING PAT MAT NQOe« RECORD'/ 19Xs'1l 21y 00003610

2 B(3XsF5s2) 95X 'TYPE by 00003620

3 'PHEN PHEN S18S NOet/A/4/) 00003630

c 00003640

¢ 00003650C

€ INITIALIZATION 00003660

MEKZ1l = 2#%%2] 00003670

MSKZ22 = 2%%22 00003680

MEK28 = 2%%28 JCCOB&?U
NMAT=NIND=Z QO0037¢C

NPAT=NIND=S 063&3715

DO 504 1A = 1sLCA 000037290

MASKI{IA) = MSKZE 00003730

1C1A = ICLOC (1A) J0003740

CALL FNDWS (HWSoKWINeICIAsHAWIIWIN) 00003750

C NT REQUIRED FOR FRMHW IN HLA 00003760

“T(IA)~HH {4) ¢oo0377e

C DETERMINE INFORMATION 0g003780

C&LL ELIM (IAsMARSMARROSMAR COsHAWS IWININPAT) Qoo03780

GM DECLARED INFORMATIVE IF _PHENOQTYPE 1S DOMINANTS e L GLO0BEER.

BLINK



"IF (ICIA =GM) 4B0s5004480

00003810

500 CALL ZBOOL (MARU(NPATsIA)#MSK21sLCM1sl) 00003820
IF (LCM1) 50195014502 00003830

501  MRP1 = MAR (NPATIA) 00003840
IF (MRP1eEQel3 «ORsMRP1+4EQeéss oORs MRPLeEQs50) MAR(NPATsIA)= 00003850
#MAR(NPATs1A) +MSK21 00003860

502 CALL ZBOOL (MAR (NPAT»IA)sMSK22s LCM191) 00003870
IF (LCM1) 50395034480 00003880

503  MRP1 = MAR (NMATs1A) 4 00003890
IF (MRP1¢EQel3 +0ORs MRP1eEQus&4 +0ORe MRPL4EQe50) MAR(NPATsIA)= 00003900

* MARINPAT»IA) +M5K22 00003910

50 TO 429 00003920

C RH DECLARED INFORMATIVE IF PHENes IS D POSe 00003930
480 IF (ICIA =RME) 42994569429 00003940
¢ FATHER 00003950
496  CALL 2BODL (MAR(NPATsIA)s MSK219LCM1sl) 00003960
IF (LCM1) 49054905498 00003970

490  CALL ZBOOL {(MAR(NPATsIA)s&sLCMlsl) 00003980
IF (LCM1) 498549845493 00003990

493  MAR [NPATs IA) = MAR(NPATs1A) + MSK21 00004000
C MOTHER 00004010
498 CALL 2BOOL (MAR [NPATsIA) sMSK22sLCM1s1) 00004020
IF (LCM1) 49244929429 00004030

492  CALL ZBOOL (MARINMATsIA)s4sLCMLel) 00004040
IF (LCM1) 42994294495 00004050

495  MAR(NPATsIA) = MAR(NPATsIA) + MSK22 00C04060
GO TC 429 00004070

C IF PARENTS KNOWNs CHECK ILLEGITIMACY AND TRIM IF NECESSARY. 00004080
429 IF (MARINPATSIA) «LTe0 «ORs MAR(NMATsIA)sLTe G} GO TO 481 00004090
CALL TLLEG (IASICIAIMARIMARROIMARCOSNINDILCA) 00004100

497 IF(HAW(4G) «GT o7 ) CALL TRIMWI(MAR ¢MARROsMARCOININD s TAsMASK(IAISNT(IA})O0004110

IFIMASKIIA) ¢LTeMEK28)CALL PRUNWIHAW IWINSMASKI(IA)) 00004120

GO TO 504 00004139

481 IF (HMAW(4)aBTe7) MASK {(IA) = 2#%29 00004140
504  CONTINUE 00004150
c 00004160
¢ 00004170
¢ GET A PAIR OF LOCI FOR ANALYSIS 00004180
LCMl=LCA=1 00004190

DG 1 1A = 1x LCMI 00004200

ICIA = ICLOC (DA 00004210

CALL ENDWS (HWS oKWINy ICIAs HAWs IWIN) 00004220
JEIA+1 00004230

C 00004240
DO 2 I8 = JslLCA 00004250

1¢1B = ICLOC (IB) 00004260

CALL FNDWS (HWS eKWINs ICIBy HBWs IWIN) 00004270

€ WEED OUT UNWANTED PAIRS 00004280
C ARE ALL COMBINATIONS OF LOCI WANTED OR ONLY ONE IN PARTICULAR 00004290
IF (LCB oNEeEVR #ANDs LCB4NECICIA «ANDeLCB#NE#ICIB) GO TO 2 00004300

¢ ELIMINATE SOME PAIRS NEVER TC BE DONE. 0000431¢C
IF (ICIAWEQRHE «ANDe ICIB 4EQeGM) GO TO 2 00004320

IF (ICIA =ABD) 43294319432 00004330

432 [F (ICIA=MN&4) 43394319433 00004340
4373 IF (ICIA=PEL) 45843219458 00004350
431 IF (ICIBeEQeMNG o ORWICIBEQePELsORCICIB4EQeRHE) GO TO 2 00004360
458 1F (ICIBsNEeKL2 +ANDICIBe«NEs KL&)} GO TO 459 00004370
IF (ICIA =ABD) 459924459 00004380

459 IF (ICIBeNEe LU2 «ANDs ICIBoNE« JK2) GO TO 460 004390
I1F (ICIA«EQeMN& +ORs ICIAEQsRHE) GO T 02 00004400

460 IF (ICIB =FY2) 4624619462 00004410
461 IF (ICIA+EGeABD +sORe ICIA+EQeMN4 «ORe ICIALEQWPEL) GO TO 2 00004420
452 IF (ICIB =HP) 464340639464 00004430
463 IF (ICIASEQeABD sORSICIACEQeMNG sOReICIA«EQePELl #ORe 00004440
*TCIA«EQeRH6 «0ORICIALEQeFY2) 60 TO 2 00004450



PAGE 2
C ELIMINATE NON=INFORMATIVE FAMILIES CO00&460
464 CALL ZBOOL (MAR(NPAT.IA) sMAR(INPAT 1B sNANDs1) 00004470
CALL ZBOOL (NAND sMSKaNANDZ91) 00004480
NAND= NANDZ 00004490
C IF NAND= 6 291 456 THEN DOUBLE INTERCROSS 00004500
C 2 087 152 THEN PATERNAL SCORE {= 2%#21) Q0004510
C 4 194 304 THEN MATERNAL SCORE (= 2%%#22) 00004520
IF (NAND) 2¢29465 00004530
C DEFINE FAMILY PHENCTYPES AT TWO LCGCI 00004540
465 CALL FCPGW (MARIMARRO$MARCOSIAIIBININDsPPsPCWsIPCWL) 00004550
NCE = 0 00004560
I1PCwe = PCW (1) 00084570
IF (IPCW2 =4 ) 47229472 00004580
472 DO 471 I= 631PCW2 2 00004590
471 NCE = NEE % PCW (1) Q0004600
IPAT=PP(1) 00004610
IMAT=PPL4) 00004620
C ELIMINATE INCOMPLETE FAMILIES 00004630
1Fd (MASK(IA) sEQe2##29) «ORy» (MASK{IB)sEQel*%29) R 00004640
C THE FOLLe STMT CAN BE CHANGED IF ONE WISHES TO ANALYSE FAMILIES WHEREOQOQOQO4650
5 BOTH PARENTS ARE UNKNOWNe IF(NCE=X KIDS)4679468-468 00004660
IF (NCE =20) 4674242 00004670
487 IF {IPAT+GE«O s AND » IMATeGEs0 oANDe NCE#GTel) GO TC 468 00004680
IF(({IPAT«GEWO s OR IMAT +GE Q) s ANDs NCEsGEe2 00004690
# e ANDoICIASNE«RHSE sANDeICIAGNE s GM sAND o ICIBaNEsRMO o ANDe ICIBaNE S 00004700
*#GM) GG TO 468 00004710
IF (IPATsLT &0 sORs IMATLTHC) GO 10 2 00004720
IF (PP(2)+GTs0 eANDe PPI31sGTa0) GC TO 470 00004730
IF (NAND = 41943041 2947082 Q0004740
470 IF (PP({5)+GTs sAND PRI6E)aGTe0) GO TO 468 00004750
IF (NAND =2097152) 2346892 00004760
¢ DO THE ANALYSIS Qo004 TT0
468 CALL ABCW (HAWsIWINHBW IWINIHABW oNWIN) 00004780
CALL PPRDWI(HABW sNWINSPPI1)ePPL2)sPP(3) sDPWaJWIN) 00004750
CALL PPRDWI(HABWsNWINGPP(4) sPP(5)sPPL6) sDMW s JWIN) 00004800
ALS 0= ALNKW (DPWsJWINsDMW s JWINSPCH s IPCW] 95090 0004810
DC 33 1=1sNTH 00004820
ALOD(I ) =04 00004830
IFLITHIL) «EQeQ)GOTO 33 QQL04840
ALS= ALNKY (DPW s JWINSDMW o JWINSPCUW s IPCWLoITH(I) sNAND) 00004850
IF(ALSsEQeQe ) ALS=ALSD 00004860
ALOD(]I )= ALS~ALSO 00004870
33 CONTINUE 00004880
C DETERMINE TYPE OF MATING 00004890
NTYPE = IDPM(1) 00004900
NCROS = JDPM{1) 00004910
IF (NAND=2097152) 423+42]1+423 00004920
4z1 NTYPE = [DPM(2) 00004930
NCROS = JDPM(2] 00004940
GO TO 469 00004950
423 IF(NAND= 41942304 )469¢424469 00024960
4L24 NTYPE = IDPM(3) 00004970
NCROS= JDP MI3) 00004980
469 NCB=NCB+1 000049990
IF (1TH {1)eNEsQeQeANDsITHI(Z2) sNE«DOasQ) WRITE(2+401) Q0005C00
#* ICLOCUIIA)sICLOCIIB) sALODSNTYPESIPAT s IMAT s NCE oNCB 00005010
401 FORMAT (7 '917XsAB91XsA3 5{2XsF6e3)9sA92169[ 7515918} 00005020
IF (ITH (1) eNEaCeQsANDITHI(Z2) eEGeQs0) WRITE(29402) 00005030
#ICLOCIIA) 9 ICLOCIIB) sALODIL) 9ALODI(3 ) 2ALODISIoNTYPESIPAT s 00005040
#IMAToNCEsNCEB 00005050

FORMAT (' '317X9A231XsA3s

2X9F64392(10XsF6e3)9A0916917915,18100005060

————i———



300

420

" IF (ITH(1)sEQa0s0 +ANDs ITH(2)eNEwGsO)

2
1

#WRITE(29300) ICLOC(IA) s JCLOC(IB)»
LALOD(2) yALOD(4) s NTYPEs IPATIMAT oNCENCBE
FORMAT (' '417XsA231X9A3 2(10XeF6e3)s AlTsI6917s15518)

WRITE (79420 ) NRECAINRECBINRECCsICLOCITIA)»ICLOC(IB) sALODINCROSY
®¥IPAToIMAT o NCE o NCB

FORMAT (A29A391292A395F8439A19215912916)

CONTINUE

CONTINUE

RETURN

END

00005070
0000508¢C
00005090
C0005100
00005110
Q0005120
00005130
00005140
00005150
00005160
00005170
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SUBROUTINE CHKDWI(IWsIONEsIPHsJW)

ARGUMENTS

Ul

¥

ﬁﬂ

AC

()]

E

REQUIREMENTS

3]

D

A S0 30 G0 3030 3 6 I 00 K G R

DIMENSION IW
IF (IPH)] B8
CALL EQW (IW»
GO 1O 7
N=IW(1)

L‘”““ (I‘(I))

CALL 2BOOL lLalPHsJss)

IF (J) 5005255
CONTINUE

K=K +2
JWIKI=IW(T)

00005180
00005190
00005200

1w =~ INTEGER ARRAY IN W FORM REPRESENTING DIPLOID SETO0005260
IPH = INTEGER WORD REPRESENTING INDIVIDUALS PHENOTYPEOOOO5270

JW = INTEGEK
POSSIBLE DIPLOTYPES,

LINKAGE

MORN$ZBOOL oRNKW s EQW

{IOCNE) »

6

ICREsJW)

500

JW K+l )=TW{I+1)

ONTINUE
JWLL)sK+1
JWlzistwla)
JWE3Z) =0
JHLG) =C
CALL RHNK

RETURN
END

(PEE B4

‘i\‘ ( J,\‘

s I ONE)

b S S S 469

ARRAY IN W FORM REPRESENTING INDIVIDUALS00005280

00005290
00005300
00005310
00005320
00005330
00005340

KWW BN R AR R LR E R R R AR R R R RRR N AR ARO0008350

00005360
00005370
Q0005360
Q0005390
CoU05400
00005410
00005420
DOO0B430
CU00B5440
QO00B450
QOQ05460
00005470
Q0005480
GQCO5490
00005500

0005510
00005520
QO005530
Qo0055408
00005550
Q0005560
00005570

CHKDW
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SUBROUTINE DHW (HWsNWIN»DWaJWINIHAW)

INTEGER HWINWIN) oDWIJWIN) »
N=DW{1)

K=1

DO 1 I=5sNs2

K=K +4

IF {K=81)2+333

HAW (1) =K~1

CALL RNKBW {HAWINWIN)
K=HAW(1)+1

CONTINUE

HAW (K ) =MEQ(DW (I}
HAWA(K+2 ) =NEQIDW(T))
CONTINUE

HAW (1) =K+3

CALL RNKBW (HAWINWIN)
N=HAW{1)

NH=HK (1)

DO 4 [=59Ns2

DO 100 J=5shHs2
IFIHAW(T ) =HWi{Jd) 110021015100

0 CONTINUE

HAWLI+1)==9999
GOTO 102
HAW(I+1)=HW{J+1)
CONTINUE
CONTINUE
HAW(Z2)=HW(2)

HAW (3) =0

HAW (4) =0
RETURN

END

00005580
00005590
0000560C
00005610
00005620
00005630
C0005640
00005650
00005660
00005670C
00005680
00005690
0C008700
00005710
00005720
c0005730
00005740
00005750
00005760
00008770
00005780
00005790
00005800
00005810
00005820
Q0005830
00005840
0QU05850
Q0005860
00005870
00005880
00005890

DHW



SUBROUTINE ELIM

DIMENSION MAR (LRCWsLCOL)»

11=0
IM=1P+3

DO 1 I=1PsiMs3

II=11+1
L= JHOM
IF (MAR

IF (I1sEQe2ANDsL«EGQLQ)

GC 70 1
& 1

(IWe IIWsMAR(IsIA))

(IPsIA))

sls2

69545

CALL ZBIT

MAR({IPsTA)=MAR(IPoIA)+2%%(20+11)

CONTINUE
RETURN
END

{1As MARSLROWSLCOL sIWeIIWsIP)
IW(lIw)

{09329329MAR (IPs1A)»10)

00006100
00006110
00006120
00006130
00006140
00006150
00006160
00006170
00006180
00006190
000062006
00006210
00006220
00006230
00006240

ELIM



SUBROUTINE EQW

ABSTRACT

ARGUMENTS

USAGE

REQUIREMENTS

DIMENS ION

N=IW(1l)

DO 1 I=1sN

JWlTi=Iwll)
1 CONTINUE

RETURN
END

THE W=ARRAY JW 1S MADE EQUAL TO THE W=ARRAY IWe

{IWsNS s JW)

Iw = INTEGER ARRAY IN W FORM

JW = INTEGER ARRAY IN

GENERAL

NONE

W FORM

00005900
00005910
Q0005920
00005930
00005940
00005950
00005960
00005970
00005980
00005990
0C006000
Q0006010

ot 3 S0 SR I TS S 8 B A I S R S KRR H R AR A X AR HX00006020
(NS s JWINS)

0R0060G30
00006040
00006050
00006060
00006070
0oC06CE0
00006090

EQW



b= P

SUBROUTINE FAMGAL (MREL»

FOR KINDREDS CONTAINING MORE THAN ONE NUCLEAR FAMILY.
DIMENSION MREL
DO 1 I=1sNIND
MREL(I e3)==]1
IF{MRELIISs1)eEQuOeORMRELITI921EQe0)GOTO

Jl+1

(MAKRC3)

IF{JeGT o NIND)IRETURN

DO 2 K=JsNIND

MAKROSNIND)

IFIMRELI(Io1)sNESMREL(K»1))GOTO 2
IF(MREL(I»2) e NE«MREL(K»2))GOTO 2

MREL(TI93)=K

GOTC 1
CONTINUE
CONTINUE
RETURN
END

1

00006250
00006260
00006270
Q0006280
00006290
00006300
00006310
00006320
00006330
00006340
00006350
00006360
00006370
00006380
00006350
00006400
00006410

FAMGAL



SUBROUTINE FCPGW (MARIMARROSMARCOsIA»IBsNINDsPPsPCWINQ)

INTEGER PP(6)s PCWINQ)
DIMENSION MAR (MARROsMARCO)
PCW(1)=0

PCW(2)=1

NC=NIND=6

DO 1 I=1sNC

LCA=LMARK(MAR(I sIA)sMAR(TISIB))
CALL ADDEW (PCWoNQsLCA»l)
CONTINUE

K=0

1=NIND~5

DO 2 J=IsNIND

K=K+1
DPIK)=LMARKIMAR (JsIA) sMARI(JIB))
CONTINUE

CALL RNKBW (PCwWeNQ)

RETURN i

END

00006420
00006430
00006440
00006450
00006460
00006470
00006480
00006490
Q0006500
00006510
00006520
00006530
00006540
00006550
00006560
00006570
00006580
00006590
0000660C

FCPGW



YO OO0 YYD

SUBROUTINE FNDWS (IwWwSs KWINs LABELs JiWs IWIN) 000056610 FNDWS

00006620

00006630

ARGUMENTS WS = INTEGER ARRAY REPRESENTING A STRING OF W=ARRAYS00006680
LABEL = INTEGER WORD WITH 2 CHARACTER LABEL. 00006690

Jw = INTEGER ARRAY REPRESENTING W=ARRAYs 000066700

00006710

USAGE GENERAL 00006720
00006730

REQUIREMENTS NONE 00006740
00006750

00006760

I 3T U I I I AN N IR H AR AR RRRAXRRRRFXQ00067 70
DIMENSION IWS (KWIN)y JW (IWIN) 00006780
NCW=2 . 00006790
N=1 000068Q0

1 IFLIWS(NI=D1293s2 00006810
2 IFLIWS(N+2)=LABEL)G4»5 94 00006820
4 N=N+IWS(N) 00006830
GOTO 1 00006840

5 M=IWSIN) 00006E5(
DO 6 I=lsM 00006860
JWlT)=TWS(N) : 00006870

& N=N+l 00006880
RETURN ' 00006890

3 WRITE(NCW»300)LABEL 000056900
300 FORMAT(1H +'ARRAY WITH LABEL NOT FOUND IN TWS's4XeA&//////) 00005510
JW(1)=0 00006920
RETURN 0Q2e6930

END 00006940



SUBROUTINE GMBQO (1IGMs IDEN)

C ACCEPTS BLANKs 0 OR 1 AS RESULT FOR EACH TESTa
C ANY OTHER CHARACTER CAUSES THE WHOLE GM SYSTEM TO BE INTERPRETED AS UO0006970

1C

11
12

i3
14

4 &
dn

20

DIMENSION IGM (12)

INTEGER ZER /'0%/s BLK/Y Y/¢ ONE /41'/

DO 10 I= 1912

J= IGM (1)

IF (JoNEGZERGAND s JoNEWBLKeANDeJsNESONE) GO TO 3
CONTINUE ‘

IDEN = O

IF (IGM (1) +EQeONE+ORs IGMI{10) «EQeONE) IDEN = IDEN +32
IF (IGM (2) = ONE) 12911sl2

IDEN = IDEN +16

IF (IGM{3) +EQs ONE +OR o IGM {4) «EQe ONE ) IDEN = IDEN +8
1IF {IGM (6) +EQe ONE oORe IGM(T)eEQeONE) IDEN = IDEN +4
IF (IGM (11) =ONE) 1413914

IDEN = IDEN +2

IF (IGM(12) =ONE) 20415920

IDEN = IDEN +1

IF {(IDEN ) 34349

IDEN = =20

RETURN

END

00006950
00006960

00006960
00006990
00007000
00007010
00007020
QC007030
20007040
00007050
00007060
00007070
00007080
Coo07C%0
00007100
00007110
¢G007120
00007130

. 00007140

00007150
00007160
Qo00R7170

GMBOO
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ID2s

$6

L7 JO8
LOG DRIVE CART SPEC CART AVAIL PHY DRIVE
QRoo 3o10 Qole 0000
Ve M10 ACTUAL 16K CCNFIG 16K
/7 DUP
*DELETE GPHE]
CART ID 0010 BB ADDR 54¢C DB CNT O0Q0A
774 FOR
#ONE WORD INTEGERS
*LIST SOURCE PROGRAM
INTEGER FUNCTION GPHEN (FAMIIPs ID1ls
C TRANBLATICN OF DHE’”TYPFC
C FOR TRISOMY ANALYSIG«
¢ DoMi= 1 DoM2=z 2 REC= 0 UK= =1
DATA 1IB et
NCwW =3
IP = 11IP
IF (1P =~IDl} 108910
8 GPHEN =1
GO TO ¢
10 IF (IP =ID2) 23sls2
1 up?" N "1
G0 70 9
IF {IP = IR ) 4324
5 GPHE N=Q
GO TC 9
&, IF [IP =IB ) &£95%595
& WRITE (HCWs 11) FAM
5 GPHEN = =1
11 FORMAT (Y MISCODING IN FAMILY 'Ys A3)
9 RETURN
END
FEATURES SUPPORTED
ONE WORD INTEGERS
CORE REQUIREMENTS FOR GPHEN
COMMON 0 VARIABLES & PROGRAM
RELATIVE ENTRY POINT ADDRESS I8 0015 (HEX)
END OF COMPILATION
£74 DUP
*STORE We UA GPHEN
CART ID 0010 DB ADDR 54CC OB CNT 0007

IR)

GPHEN



// DUP

#DELETE GREAD
CART 1D 0010 DB ADDR 5474 L8 CNT 0003

£/ FOR
*LIST SOURCE PROGRAM
#ONE WORD INTEGERS
SUBROUTINE OGREAD (FAM» IND)

C ROUTINE TO BE USED IN CONNECTION WITH BIG MAIN PROGRAMS IN WHICH THE ONLY
@ CHANGE IS A READ FORMATs .
& THE MAIN CAN USEFULLY BE STORED QN DISK ANMD THE ROUTINE CHANGED.
NCR = 2
READ (24+1) FAMs IND
C CHANGE FOLLOWING FORMAT &TMT ACCORDING 'TO NEED
1 FORMAT {2X» ABs 54Xy Al)
RETURN
END

FEATURES SUPPORTED
E WORD INTEGERS

CORE REQUIREMENTS FOR GREAD
COMMON 0 VARIABLES 2 PROGRAM 26

RELATIVE ENTRY POINT ADDRESS IS5 0008 (HEX)
END OF 'COMPILATION
// DUP

*STORE WS UA GREAD
CART ID 0010 DB ADDR 54¢C9 DB CNT 0003

GREAD
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/4 JOB

LOG DRIVE CART SPEC CART AVAIL PHY DRIVE
0000 Q010 0010 Goo0

V2 M10 ACTUAL 16K CONFIG 16K
e DAUP

*DELETE : GSUPP
CART 1D Q010 DB ADDR 57EL DB CNT 0035

// FOR

 *ONE WORD INTEGERS

 %10CS(CARDsTYPEWRITER sKEYBOARD #1132 PRINTERsDISK)

¥L1ST SOURCE PROGRAM

DIMENSION ALOG (101)s FLOG (101)
COMMON IPENXs IPENYsIPSsIPCyIPCNsFACRIXMsSIZESsSIZENSIZEL»TICKS
1STEP s XSPAC s IPNAB s ITAPEyIB9IBCoIBYTE IBASE s IMMET
CALL PLTS (T7)
CALL FACT (240)

N 3

NCP =2
NCR =2
READ (NCRs 20) ‘NSETs IPNCH

LU (I 1

20 FORMAT (212)

4 ZEROIZE FINAL LOGS
DO 3 I= 19101

3 FLOG «1J =0

C

C READ N SETS OF 21 CARDS
DO 10 K= 1sNSET
DO 1 1 = 195695
J= [+4

READ (NCRs 2) (ALOGIK)s K= T9d)

2 FORMAT (5E13e6s A3)
1 CONTINUE
READ (NCRs 7) ALOG (101)s ANAME
7 FORMAT (El3e69 52Xs A3)
G
C ADD TO FINAL LOGS
DO 4 I= 1,101
B FLOG (I)= FLOG (1) + ALOG (I}
10 CONTINUE
|

C RE=QRDER IN T&ERMS CF B
DO 30 1 = 14101
’ 1102 = 302 +~1
20 ALoe 1) = FLOG (1iGZ)
€ FIND MAX LlIKs .
EVAL = Ge0 :
AMAX = ALOG (1)
DO 25 I = 14101
BMAX = ALOG (1)
1F (BMAX= AMAX) 259224922
22 EVAL = {1=1) % 01
IND = 1
AMAX = BMAX
CONT INUVE
PUNCH IF IPNCH =1
IF (IP NCH =1) 41440941

oy N
wu

LR o R O e il gl s Ly




READ (NCR»s 2) BLANK

e e e e — i~ i o,

100

B8O 110 IF = 149635
L = IF +4%
KNT = KNT +1
WRITE (NCP»s 113) (FLOG (I)s I= IFs IL)e ANAMEs KNT
133 FORMAT (5E13«6 9A3s 13)
110 CONTINUE
KNT = 21
WRITE (NCPs 114) FLOG (101)s ANAMEs KNT
114 FORMAT (El3ebs 52Xs ABs 13}
G
C GET LODS,
4] PO 125 1= 1+101
125 FLOG (1) = FLOG (1) =AMAX
C PLOT B AGAINST SUPPORT
KPLOT = 1
PG 120 i= 1»3101
ALOD = FLOG (1)
X = (le=e0l % {I~1)) % 240
IF {ALOD + 540) 1309 2394 239
239 IF(KPLOT =1) 24042415240
241 CALL PLOT (Xs ALODs 3)
KPLOT = 2
GO TO 130
240 CALL PLOT (Xs» ALODs 2}
130 CONTIMNUE
CALL GFRAM (CeQs =540 leQs Qals 2603 1s0Os
=
C PRINT LOG LIK
WRITE (NCW s 50) ANAME
50 FORMAT (‘*i'/2/0/7/7 LOG LIKELIMOOD FOR ALL
IR3 et LOCUST/ LY Ty
I 21X '400Vs 17Xs *a01's I7Xs "«02's TT7X» te03%
Yz =D4Q5
RO Bl IF = 199645
IL = IF +4
Y = Y4+ 20501
WRITE (NCWs 52) Yy (ALOG (1) I= [Fs IL)
52 FORMAT (3Xs F4e2s 33Xy BE20s6)
53 CONTINUE
Y = 1400
WRITE (NCWs 521 Ys ALOG (101)
€
C FIND Z2=UNIT SUPPORT LIMITS
AMl = Q40
AMZ = 140
C TO THE LEFT OF BEVALUATE
DO 60 I = 14100
IP = IND =]
IF (IP =1) 7070461
&l IF(=ALOG (IP) +AMAX =240) 60962062
62 AML = (1P =1) % o001
GC TOC 70

60 CONTINUE
C T THE RIGHT
70 DG 80 I= 14100

1P = IND +i
IF (1P =101) 819+90+90
81 IF(=ALOG (IP)
82 AMZ2 = (IP =1) ¥ 01
60 TO 99
80 CONTINUE
20 WRITE (NCWs 91) EVAL.
g1 FORMAT ('0'//3Xs

I FéheZs ' [Ty Flhals

+AMAX =240) 80982482

AM1y AM2
'EVALUATE AND 2-UNIT SUPPORT REGION= ',

AR T S T SR

17X

1D}

VALUES OF B AT THE '

"aQ4'//)

e s e e i ol = dialgcs)
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CALL EXIT
END

FEATURES SUPPORTED
ONE WORD INTEGERS
10CS

CORE REQUIREMENTS FOR
COMMON 30 VARIABLES Gag

END OF COMPILATION
- // DUP

#STORE Ws UA GSUPP

PROGRAM

CART ID 0010 DB ADDR 57E1 DB CNT 0035

730



PAGE i
/7 JOB

LOG DRIVE CART SPEC CART AVAIL PHY DRIVE
0000 0e10 ¢oL0 0000

VvV M1e ACTUAL 16K CONFIG 16K
/! DUP

*DELETE GTRIC
CART ID 0010 DB ADDR 5440 DB CNT 002E

7/ FOR
*LI8T SOURCE PROGRAM
*TOCS{CARDyTYPEWRITER oKEYBOARD #1132 PRINTERDISK)
#ONE WORD INTEGERS
DIMENSION AALOG (101}
COMMON IPENXsIPENYsIPSH»IPCHIPCNsFACR X MySIZESsSIZENISTZEL ¢ TICK »
*ETEPyXSPACs IPHNABSITAPES IR IBCHIBYTESIBASEs IMMET
CALL PLTS (7}
CALL FACT (£s8)
L GFRAM (0e09s=540s 14C3CeCr 26081s0s 1aD21s0)
NCP=2
29 MCR =2
NCW = 3
C READ PREVIOUS LOG=~LIKS (21 CARDS)
DO 102 IF = 19 693
L =2 1F $4
READ {(NCRs 103) {AALOG (I)e I= IFs IL}
103 FORMAT (5El1346)
102 CJNTI\UE
READ (NCRs 1037 AALCG (101
QNAT {NCR & 46 ) AsBsDsEsFoeHeGI »CODE

2] FORMAT (TF2e083LX2A3//)
21 WRITE (NCWe 23) AsBeDsEsFaHeGI $CODE -
23 FORMAT {(3Xs'AYy BXoe'Bl, 5Ky 'D%y Xy 'Ely BXe tEty BX, VHI, BX,

I  YIY/TFBeleht ]
C CALCULATE LOG LIKs

PO 24 1 = 1s181
31 C = Ol % {I=1]
A3 BE = 140 =C

IF (C) 400,400 +401
480 Al = A + Gl

DE = D +F

IF (Al) 40344603 9404
&3 IF [DF) Am(,hﬁ s 404
401 AL = (A+ G1) # ALOG {C/2) + (D+F} % ALOG {C/4)

G0 TO 405
432 AL = 060

G0 TO 405
404 AALOG (1) = =324G9%59,

G0 TO 24 ,
4305 AALOG (1) = AL + (B+E+H) * ALOG (BE + C/2) +AALOG(I)
24 CONTINUE
€
C  PRINT AND PUNCH RESULTS

50 WRITE (NCwWs 111)
111  FORMAT ('1LOG=~LIKELIHOOD VALUES®')
KNT =0
BO 110 IF = 19645
IL = IF +4

GTRIC
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: CART SPEC
D0 0010

ACTUAL 16K

®DELETE GTR
CART 1D €Q10 D8 ADDR
£/ FOR
*IOCS(CARDSTYPEWRITER »

%OME WORD INTEGERS
LIST SOURCE PROGRAM

CART AVAIL PHY DRIVE
0010 geco

CONFIG 16K

18
5477

]
5
0
e
o)
O
ut
W

KEYBOARD 1132 PRINTERGDISK)

Ce—.«.mumm_mmm-— . e R e AN L S e A WSS i W A e NS 0 g b U O o AN e O . v O 4 AN e S O ko i S i i Kl AN e e AN ol A O i i O S

C

C TRISOMY ANA

¢

T

p

e %

< (ABs LX»

-

N

= TO CURRENT R
2 FATs MOTsPR
c

C . CARD N= BLANK

¢ OUTPUT

C PAPER= INPUT CARD HNO 1

¢ LOG=L1K

< s OF DOM PROPOSITI IN MATING INDEX ORDER

¢ Qe OF %?C:JS D”“P”SITI IN MATING [NDEX ORDER

C VAL U

C RDS= FROPOSITI IN MATING INDEX
% e 0G=L1Ks

< OTTE] B AGAINST SUPPORT

3

s

s 58 G0 s v K e S A S S WA sy et S SN e 8 A W s,

)

C\_L F/ Q)
NCP =2
NCR =2
NCW =3

fér"‘\ F, pu
NCRs 100)
(AZs 1Xs
NCWs 101)
(' teg Al

(i
tes
C READ PREVIOUS LUG=L

0e 102 IF 199

e

Vi s wai ok

v S A VU Do S VAAD A Gk Wil L VO A ek AN iy B0 P o o

is PROB

yAALOE £10
PENY#IPSsIPCsIPCHsFACRIXMsSIZESsSIZEN s
iABsITAPES» IR IBCyIBYTE S IBASES I MMET

OF DOMINANT
IBLKy P

AND PROPORTION

T"\ MZ’

NOH CODES
CORE» DOM1 s
4AZw F2e3)
CODEs IDOMls
4A% s FE&B)

Qs 1%

I QL,\.‘ $

IDOM2sIRECY IBLKe P

1kS {21 CARDE
o T

il e SRR e SRl I R el e S S S

N UBE

SIB&

1346}
BLM.H

ORDER

s U o, O S Gl W N L S e B 0 kg NS WAk pin o Ry AR B

Il TICK

ALLELE
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103
102

e

& LER
138

o D o A WOR e vl WSS S B s S A s o £ AN S A vl BT e W B AN s o\ BRSO W OB (ot S WA Same KA RS N AN (SRR e AL A S GNP, SO ARASG R OO LS o it S i an AN Gk e S G s S WSS SN RN W o M €60 W O s S W

READ

C
c
C.. THE
c
3

H
i

SK1I

M~ Y W

T,
€3 O
= D

2

IL = 1IF +4

READ (NCR» 103) (AALCG

FORMAT (5E13.6)
CONTINUE

LR R TR Tl

READ (NCR» 103) AALCG (101}

CIZE PROB

0O 115 I= 19
PROBD (1) =¢
PROBR (I} = 0

AVILY PHENOT YPES

PHENOTYPES ARE TQANSLATCD THUS= DOM=ly RECESS=0

AND COUNT FOR THIS RUN

VANKNOWN==14

CALL GREAD (FAM, IFAT)

IF (FAM =BLK) 176081

IFAT = GPHEN (FAMs IF

CALL GREAD (FAMs» MOT)

=
ATs 100M1s IDOM2s IREC)

MOT = GPHEN (FAMs MOTs IDOM1, IDOM2s IREC)
CALL GREAD (FAM» PROB)

PROB = uP4_< {FAMy PRO
IF (PROB ) 243143314
iF (”OT) 5340094

P TC NEXT FAMILY IF P
CALL GREAD (FaMs NOT)
IF (FAM =BLK) 23392

~
L

=

A~

C FIND MATING INDE)

C INDEX MOT FAT

C A 1 1

2 2 1 0

< 3 F

& “ =1 1

. 5 o 3 o

C & =3 =l

e 7 & 1

e 8 % 3

& 7 P =i

{7 s o o AL v s v S S e e s Mo s 40 o v A D o
L%

IF (IFAT )} 403402940
INDX =

GO TO it

INDX =8
D T8 18

INDX =9

Ga 10 190

IF {IFAT § 6578
INDX = 1

GC TO I

INDX = 2

GO TO 10

INDX =3

&Y 1O 10

IF 1IFAT J 1112913

+

2}

INDX = 4
GO TO 10
INDX =5

GO TO 1C

s P
INDX =86

By IDOMLs IDOMZs IRECH

ROBAND IS5 UNKNOWNs

e A iy B0 N cowen S 0l o s AVK AL o . AR SRR e T O N D e Weeh

|

ol
§
il

e s G o e O 5 S g A VA o S S AU S O 0ot S8 HON G S 90 ke e 3 s e P\ S, S VEOY W oo s 08 N 950 06T 9 O L . T S N TS U 480 e s TV, S8 Bl b S A 5 M U WL S U A o G O
ki
bl
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10 IF (PROB |} 241169117

1%7 PROBD (INDX) = PROBD (INDX ) +1
GO0 T © 118

16 PROBR (INDX )} = PROBR (INDX ) +1

18 $18S =0
SKIP TO NEXT FAMILY IF MOTHER IS RECESSIVE.

IF (MOT) 1832918

i8 CALL GREAD (FAMs KID)
IF (FAM =BLK) 15314415

16 SIBS = =]

216 CALL GREAD (FAM» ROT)
IF (FAM = BLK) 2163149216

5 KID = GPHEN (FAMs KID»s IDOM1s IDOM2y» IR
IF (KID) 18316920

290 SIBS = §1BS +1
G0 TO 18

i
e
£ READ SIBS PHENCIYPES
1
4

A—I
iy
Y

C
C SET UP LIKELIHOOD FUNCTION
14 R31B = 518BS

DO 71 1 = 19101

€ = {l=1) * 401

GO TO(41s42041064Le42041) 9 INDX
€ CALCULATE Rl
4

1 IF (SIB3) 43944444
b 3 PHET = 10

G0 0 45
44 DEN =2 440 ##(RE5EIB~14014

1 + 360 % Q2 # (340 #% (RSIB=140) = 40 #% (RSIB=140}) )

2 + Q%20 %% (240 #RSIB =10}

PHET = 320 %% RSIB ¥ Q2 7/ DEN
45 Blli= C% PHET #0:25

GO TO (70342942 954942 042) 9 INDX
C  CRLCULATE Rt2)
42 IF (SIBS) 4647947
45 PHET = 140

GO TO 48 :
47 PHET = Q@ / {Q # (240 %% (RSIB =1401)) #P)
45 B UR) = € % PHET % Qub

GO TO (70470953 9545595410 9 [NDX
€ CALCULATE R(3)
=3 Ri3)= (1la0« Q2) #* R{1) + Q2% R{2)
GC TO (70970970 954955954) 9 INDX
€ CALCULATE R{4)
3

4 PHET = @ 7 (@ + (2+0 %% (RSIB =1+0}) *P
Ri4) = (1e0=Q2) * R(1) + G2 % PHET /2
GO TO (70702709 7095555) s INDX

C CALZULATE RS
25 R{S)= (1.0 =~Q2) % R{2) + Q2
18 {(INDX =5) 70s7Cs58

C CALCULATE RI(8)
56  R(6)= (1s0 =Q2) * R(4) + Q2 * R(5)
¢
¢ COMPUTE LOG~LIKELIHOOD
70 IF (PROB) 245758
57  IF (R{INDX)) 30093005301
300  AALOG (1) = ~999999
GO TO 71
301 AALOG(I) = ALOG( REINDX)) + AALOG (I)

GO TOo 71
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SUBROUTINE HHDW (HAWs IHA» HBW»I1HBsDABW.IDAB) 00007180 H HIJW

g 00007190
C 00007200
C ABSTRACT GIVEN 2 W=ARRAYSs HAWy HBWs REPRESENTING HAPLCID SETS00007210
C THE ARRAY DABW IS FORMED REPRESENTING THE DIPLOTYPE A00007220
C FROM THE 2 HAPLOIDS» 00007230
C 00007240
C ARGUMENTS HAW = INTEGER ARRAY IN W=FORM 00007250
< HBW = INTEGER ARRAY IN W=FORM 00Q07260
C DABW = INTEGER ARRAY IN W FORM 00007270
C 00007280
C USAGE GENERAL Q0007290
C 00007300
C REQUIREMENTS I SHPU s RNKBW 00007310
C 00007320
c 00007330
(€ 3 A3 4 36 3096 020 39 330 30 S5 e O B A AR 3 06 3 o R 0 o KA S S R TR R KX XX A RQ000T7340
INTEGER HAW (IMA)s HBW (IHMB) » DABW (IDAB) 00007350
NA=HMAW (1) 00007360
NB=HBW (1) : ¢0007370

K=2 0C007380
DABWIK)=10000 00007390

K=3 000087400

DO 1 I=25)NAs2 : . 00007410
AA=HAW(I+1) 00007420

DO 2 J=5sNBs2 00007430

K=K+2 00007440
DABWI(K)=ISHRPU (2 sHAW(T ) oHBW(J)) Co007450

C TRISOMY = AsAA%AB/1004+0s5sLINKAGE = A=AAX¥AB/10000¢+0e5 HHDW 00007460
PROP = AA * HBW (J+l) /100 C0007470

IF (PROPsLE«lsO) GO TO 3 00007480

DABW (K+1) = PROP+e5 00007490

G0 TO 2 00007500

3 DABW (K+1l) = PROP + 140 c0007510
2 CONTINUE 20007520

1 CONTINUE 00007530
DABW(1)=K+1 20007540

DABW (3) = O 00007550

DABW (4) = O 00007560
RETURN 00007570

END Q0007580



FUNCTION ICOMP(IBsMASK)
ICCMP=0

IX=0

J=h

DO 1 K=5432

L=0

CALL ZBIT(MASKsKsKslLs32)
G D 1 S e

J= J+1

CALL ZBIT (IBsKsKeIXsd)
CONTINUVE

K= 36=J

CALL ZBIT(IX859J9ICOMPsK)
RETURN

END

00007590
000076C0
g0007610
00007620
00007630
00007640
00007650
00007660
00007670
00007680
00007690
¢o007700
00007710
00007720
C0007730

ICOMP



FUNCTION ILEQ(I)

C0007740
00007750

X RER R ERERENRNREEHEFRRERFUNCTION TLEQ () %Wk HEHHHH R HARHH R R HH XX %00007760

ABSTRACT

Q0007770

THE 1 AND L PARTS OF THE ARGUMENT WORD I ARE PUT INTOO00007780
L AND L PARTS OF THE RETURN FUNCTION WHICH IS INITIALOOOO7790

C
C
2
C
&
C 00007800
C ARGUMENTS I = INTEGER WORD 00007810
C 00007820
C USAGE GENERAL 00007830
L 00007840
C REQUIREMENTS MVBIT 00007850
< 00007860
c**%*******4****%*%*************%*****ﬁ§*******%*%*%*%******************o0007370
ILEQ=0 00007880
CALL ZBIT (I55s11+I1LEG»19) 00007890
CALL ZBIT (Is2643291LEQs26) 00007900
RETURN Q0007910
00007920

END

ILEQ



200

oy W

SUBROUTINE ILLEG

DIMENSION MAR (MARROMARCO)

IF(MAR(NIND=5sLOC) oLTe0sORsMARININD=25LOC) «LT40)IGO TO 9
NKID=NIND=6

L=0C
M=0

CALL ZBCOOL

(MAR (NIND=54L0OC) s

DO 1 I=1sNKID
IFIMAR(TI+LOC) sLT#01G0OTO 1
D02 K= 26932

C CHECK EACH TEST SEPARATELY

END

MAR(NIND=24L0OC)

CALL ZBIT (IPARsKsKsLs32)

IF {LeEQel) GO TO 2

CALL ZBIT (MAR(I sLOC) sKeKsMs32)
IF{MsEQs O} GO TO 2

WRITE (29200) Iy LOCNAM

FORMAT (!
#A4y 'LOCUS AND WILL BE IGNORED?Y)
DO 3 LE= 1sLCA

MAR ( IsLC) = =8

MAKE ALL CHILDS PHERNOTYPES =8
6O 1O 1

CONTINUE

CONTINUE

RETURN

(LOC s LOCNAM 9 MAR s MARRQO s MARCO S NINDyLCA)

IPARS 7))

CHILD'y 13y ' APPEARS TO BE ILLEGITIMATE AT THE

00007930
Q0007940
00007950
00007960
C0C07970
0000798C
0e007990
¢0008000
0o008C1C
c0008020C
00008030
00008040
00008050
GCe08060
00008070
00008080
00008090
co008100
00C08110
00008120
00008130
00008140
GQ008150
00008160
00008170
00008180

ILLEG



SUBROUTINE INWIN

INTEGER CONB /! Y /9 CQONT/'XXT'/»
* ZERO/'ZER'/ sRHE6/'RHE'/ sGM/TGM'/
DIMENSION ICOL (7C)

DIMENSION IRH (6)s IGM (12)
DIMENSION MREL(15043)s ITRACK(1530)
INTEGER AR (70)

DIMENSION IDENT (26)

INTEGER HWS ( 770) 9 AP(430)s JP(430)
DIMENSION MAR ( 26s70)sMARK (150»70)
DIMENSION LOC(80)sICLOC(T70)sJPST(EL)
INTEGER AZERO/'0'/

CONB/'XX8'/»

CONS/'"XXG'/

COMMON NRECSNRECAINRECBINRECCHINCAsNCByNCCoNCD s NCEsNCRNCHW

1sLCASLEBILCCLCDyLCE
COMMON NLs MINDsMARs HWSs LOCs JPs APy JPSTy

COMMON TWINs JWINIKWINsNWINSMARROSMARCOIPCWL

1CLGC

EQUIVALENCE(KINNINRECB) s (NKIDsNCE) 9 (NRECASISTUN)

T1IND=0
1Q=0
MAKRQC = 150

GO TO (8009722498 ) sNCA

IF NCA+EQel INITIALIZE POPMs
READ TO SEE IF CARD 2 AND/OR 3 ARE TO BE READ
800 READ (NCRs704) ICARZ24ICAR3
704 FORMAT (2I1)
C READ WHICH MARKERS ARE TO BE ANALYSED
READ (NCR »700) ICOL
700 FORMAT ( 7011)
WRITE (NCW »922) ICOL
922 FORMAT ('1's 7011}
LCA = O
DO 701 N= 1970
701 LCA = LCA + ICOL (W)

C
£
<
<

C READ TITLES OF MARKERS TO BE ANALYSEDs AS IN DICTIONARYs

READ(NCRs702) (ICLOCIN) siN= 1sLCA)
702 FORMAT (20(A3s1X))
WRITE (NCWsl01l) LCAs (ICLOC(I)eI=14sLCA)
101 FORMAT ('0 THE's 13»' LOCI ANALYSED FOR THE

* 1 p18AL/" Y452X91BAG/" 1952Xs1BA4/" 1952Xe18A4/"

~8 MY OY Y

NCA =2
IF NCA«EQe2  INPUT NEW KINDRED
22  NCA =3
NRECC =0
KIND =0

C ZEROIZE NUMABs MARK.
KO = NUMAB (ZERQZERD)
DO 805 KO= 1l»150
DO BO6 KU= 1370

306 MARK (KQOsKUV) =0

505 CONTINVE

5

C READ CARD 1

"952X98A4)

705 READ(NCRs TOB9END=B60) IKARSISTUDIKINIMYIND sMYFAT oMYMOToAR(LT)
¥ AR(1)s AR(2)s AR(3)s (IRMIKO)sKO= 196)s (AR(KO)sKO= 5516)

703 FORMAT (113A25A393A492XsA1911XsA39A49A296A191XsAGs2Xs2R2y

00008190
00008200
00008210
00008220
00008230
00008240
00008250
00008260
00008270
00008280
00008290

00008300
00008310
00008320
00008330
00008240

00008350
00008360
£0008370
00008380
00008390
00008400
00008410
00008420
00008430
00008440
00008450
00008460
ceCo847o
00008480
Co008490
00008500
00008510
00008520
00008530
00008540

FOLLOWING FAMILIES AREOQQC08550

00008560
00008570
00008580
00008590
00008600
00008610
00008620
00008630
00008640
00008650
00008660
00008670
co008680
00008690
00008700
00008710
co008720
00008730
0000874

e e e e

INWIN



2 (2X9A2) s TA2)

00008750

IF (KIN =-CONB ) 7109802+710 00008760
710 KINN = KIN 00008770
ISTUN= ISTUD 05008780
IF {IKAR=1) T711+818s711 00008790
818 IF (KINeNE«CONT2ANDe KINeNEsCONBeANDe KINeNELCON9) GO TO 807 00008800
IF (KINJEQeCONT) NCA =7 0Co08810
IF (KINsEQsCONB) NCA =8 00008820
IF (KINSsEQeCON9) NCA =9 0C008830
GO TO 9 00008840
860 NCA=9 00008850
Gd TO 9 000088§0
807 CALL RHBOO (IRH» AR (4)) 00008870
NIND = NUMAB (KINsMYIND) QCCC88EO
MREL (NINDsl) = NUMAB (KIMNsMYFAT) 00008890
MREL (NINDs#2) = NUMABR (KINsMYMOT) 00008900
C COUND THE NUMBER OF CARS READ IN
TIND=]1IND+1
C DETERMINE THE HIGHEST ASSIGNED NUMBER WITHIN THE FAMILY
IQ=MAXO(IQoNIND ¢ MRELANIND 1) sMREL(NIND»2))
5 00C08910
C READ CARD 2 00008920
706 IF {(ICAR2=2) 7084707708 00008930
707 READ(NCRsTO9)IKAR sISTUNs KINMsMYINNy (AR(KO)sKO=18446)9AR(69) 9AR(00008940
*70) 00008950
709 FORMAT (11sA24A39A495A292Xs26A2) 00008960
IF (IKAR «EQeICAR2+ANDe ISTUNSEQSISTUDsANDe KINNGEQeKINeANDS 00008970
#MYINN+EQeMYIND) GO TO 708 00008980
711 COKRTIRUE
ISTUN =] 0000900¢
820 READ (NCRs777) KIN 00009010
il FORMAT (3Xs»A3) 00008020
ISTUN = ISTUN +1 00009030
IF (KIN «NECONB ) GO TO 820 00008040
699 CONTIKNUE
WRITE (NCWsT712) ISTUN Q0009050
B FORMAT ('1's5Xs "MISTAKE IN IDENTIFICATION OR IN DATA CARD ORDER CAQQ009060
#USED"s15s ! DATA CARDS TO BE SKIPPED'/! KINDRED MNOT ARALYSEDOQCO9070
*t /0 TRY AGAINs GQOD LUCKe') 00009080
NCA =2
G0 7O @ 00009090
2 00009100
C READ CARD 3 00009110
708 IF {(ICAR3«3)] T219713s721 00009120
718 READ(NCR2715) IKARSISTUNY KINNs MYINNs (ARUIKO)#KO= 47s58) s
FIGMI10)s IGMIL)s 1GM(2)y IGM(3)s I1GM(L12)s IGM(LIL)»I0MI4)sI0GM(6)
#IGM(8)s IGM(9) s IGMIS) sAR(E64)9AR(5G}2AR(61) s (AR(KC) 9KO=11914)
*¥AR(62) sAR(63) s (AR(KO) sKO=66368)s AR(10)
115 FORMAT(I16A20A3 sALs12A2+4A101%sALslXoAlslX32A181Xs2A101XsAl 82X
*¥A292Xy AZ2s 2Xs A2y AZ2s Als AZs Als A29 Als 4A2)
IGMALT) =AZERO
1F (IKAR +NESICARZ240R, ISTUNSNE«ISTUDWORe KINNSNEsKINsOR 00009160
#MYT NN« NE«MYIND) GO TO 711 00009170
CALL GMBOO (IGMs AR(60)) 00009180
C 00009190
C 00009200
C COMPRESS AR ACGCORDING TO ICOL 00009210
P2l MZ=1 00009229
DO 719 Nz 1470 00009230
IF LICOL {(Ny} 72007198720 00009240
720 AR (MZ) = AR(N} 00009250
MZ = MZ 41 00009260
719 CONTINUVE 00009270
KIND = KIND +1 00009280
00009290

€ TRANSFER AR INTO MARK



PAG

803

80

E 2

DO 803 KO = 1sLCA
MARK(NINDsKO) = AR (KO)
ITRACK (NIND) =MYIAD
GO TC 705

2 CONTINUE

C CHECK THE HIGHEST NUMBER AND THE CARDS READ

68

<O
~

OO0 O W

o0

0y (&1

wr Yy O

-
5

880

IF(IQ«EQeIIND) GOTO 688
ISTUN=Q
GOTO 699

8 CONTINUE
CALL FAMGAL(MREL oMAKROSKIND)
JJd=1

IF NCAEQs 3 FIND NUCLEAR FAMILY
INPUT BLANKS IN IDENTe
DO 900 KO= 126

IDENT (KO) = CONB
DO 6 I=JJsKIND
FIND SIBS
IF(MREL(I81)ekTeOeORMRELII93)eLEWD
NP 15 THE NOes OF INPUT INDIVe IN A NUCLEAR FAMILY.

4 NP=1
IKSI8 =1
41 DO 40 J=1sLCA
IDENT(NP) = ITRACK (IKSIB)

40 MAR (NP oJ) =MARK (IKSIBsJ)
MREL (IKSIBsl) = =MREL (IKSIB s1)
IF (MREL (IKSIB93) «LE«Q) GO TO 5
IKSIB = MREL (IKSIB ¢3)
NP=NP4+1
GOTO 41

FIND PARENTS
NKID=NP
DO 50 K=ls2
L=MREL(IeK)
IE el TeD )Lt
NP=NP+1
IF (LeLEsQ) GO TO 50
IDENT (NP) = ITRACK (L)
DO 51 J=1lsLCA
51 MAR(NPsJ) =MARK (L sJ)

FIND GRAND=PARENTS
DO 500 KK=1s2
L=MREL(LsKK)
IF{LleLTaO ) lhm=L L

NP=NP+1
IF(LLsLEsO)GOTO 500
IDENT (NP) = ITRACK (LL)

DO 510 J=1sLCA
10 MAR(NPsJ)=MARK(LLsJ)
00 CONTINUE
50 CONTINUE

JJA = |

NRECC = NRECC+1

NIND = NKID +6

WRITE (NCW s880) NRECASNRECBINRECC
FORMAT (’l':éXt'STUDY KINDRED

1GOTO 6

00009300
00009310
0000932¢C
00009330

000093590
00009360
00009370
00009380
00009390
00009400
00009410
00009420
00009430
00009440
00009450
00009460
00009470
00009480
00009490
00009500
0000951¢C
00009520
00009530
CCO09540
00009550
00009560
00009570
00009580
00009590
00009600
0oCC9610
00009620
00009630
00009640
00009650
00009660
00009670
00009680
00009690
00009700
00009710
00009720
00009730
00009740
06009750
00009760
000039770
00009780
00009790
00009800
00009810
00009820
00009830

_ NUCLEAR FAMILY'/9X3sA25Al10) 113//)00009840



872

901
870

871
920

907

876

874

875

oo
(WS
|

T RQ=RKID *1
WRITE (NCWsBT72) (IDENTIKY)sKY=KQoeNP)s (IDENT (KY)sKY= 1sNKID)
FORMAT ('0'y SX o !'PHENOTYPES AS INPUT ON DATA CARDS'//
#1 1 45XeFAT PGF PGM MOT MGF MGM SIBS ses'/! '53X925A5)
WRIT E (NCWs871) CONB
DO 920 KO = 1sLCA
IF (ICLOC (KO) =RH6) 9019920,501

IF (ICLOCIKO)=GM) 87099209870

WRITE (NCWs871) ICLOC (KO) s (MAR(KYsKO) sKY=KQsNP ) s (MAR(KY 3KO) s
#KY=19NKID)

FORMAT (' 'sA3925A59A4)

CONTINUE

CALL TRANS (NP)

WRITE (NCWs876) (IDENT(KY)sKY=KQsNP)s (IDENT (KY)sKY= 1sNKID)
FORMAT (///10X s 'PHENOTYPES TRANSLATED IN DENARY FORM!//
#t V4BEX9 ' FAT PGF PGM MOT MG MGM SIBS ese!'/' 193X925A5)
WRIT E (NCWsB871) CONB

DO 874 KO= 1slLCA G
WRITE (NCWsB75) ICLOC (KO)s (MARIKYSKO) sKY=KQsNP) s (MAR(KY9KO) s
#¥KY=1»NKID) '

FORMAT (' '9A391442515)

GO TO 851

CONTINUE

NCA =2

CONTINUE

Jd= JJA

RETURN ‘

END

00009850
00009860
00009870
00009880
00005890
00009900
00009910
00009920
00009930
00009940
00009950
00009960
0000997¢C
00009980
00009990
00010000
00010010
00010020
00010030
00010C40
00010050
00010060
00010070
00010080
00010090
00010100
00010110
00010120
00010130
00010140
00010150



FUNCTION IQSH(IsJ)

1QSH=0

CALL ZBIT (I926932+1Q5H»19)
CALL ZBIT(J92693291Q5H+26)
RETURN

END

00010160
00010330
00010340
00010350
00010360
00010370



FUNCTION ISHPU(NsIsJ)
NCW=2

IF(N=118sl92

CONTINUE

ISHPU==]
WRITE(NCW300)1

300 FORMAT(1H //'INCORRECT SHIFT VALUE USED IN A CALL OF SHIPW/ISHPU
IT WASYs16)

1 = SHOULD BE 1 OR 23
GO TO 4

CONTINUE

ISHPU=J

CALL ZBIT (I912+1891ISHPUS)
CALL ZBIT (I+26932915HPU»19)
GO TO 4

CONTINUVE

ISHPU=NEQ(J)

CALL ZBIT (I919932+ISHPUS)
RETURN

END

00010380
00010610
00010620
00010630
00010640
00010650
00010660
00010670
0001068C
00010690
00010700
0CC10710
00010720
00010730
0C010740
00010750
00010760
C0010770
00010780

ISHPU



FUNCTION JHOM (IWeNNeIPH)
DIMENSION IW (NR)
IF(IPH)S534s1
N=IW(1)
IF(IW(N=1))59592
DO 3 I=5sNs2
IF(IPH=IW(I))39443
CONTINUE

JHOM=]

RETURN

JHOM=0

RETURN

END

00010790
co010800
00010810
00010820
00C10830
00010340
0001085¢C
00010860
co010870
00010880
00010890
00010900
00010910

JHOM



FUNCTION KJEQ(I)

KJEQ=0

CALL ZBIT (1+195255KJEQs19)
CALL ZBIT (1s12+18+sKJEQs26)
RETURN

END

00010920
0001108¢C
00011090
0001110C
0001111¢C
0o00l1i1lze

KJEQ



M e s SRS

A SR NI WS R R HHREEMAIN PROGRANM LLDT CHMeH e I3 056345 3 3 5 Roe ¥t n 4 # 00018030

¢
< 00013040
C ABSTRACT INPUTS DICTIONARY DATA FROM CARD AND STORES ON DISC 00018050
C 00018060
INTEGER ABIRsAGALIALDASANY 00018160
INTEGER OCTAsALITHALAB coo18170
INTEGER ALOC 00018180
RDIMENSION TITLEL25) 02018190
DIMENSION LAR(15) C0018200
DIMENSION ALOC(40Q) ¢o018210
REWIAND 10 go0lsz2zo
NLOC=1 00018230
NREC=1 00013240
NCR= 5 60018250
NCW= 6 00018260
30 READ (NCR»406INTsALOCINLOC) sITYPESILOCY OCTASTITLE s LABGsLABNSLABB00018270

ILABH
406 FORMAT (I391XeA3s2X0A1sA2s6XsA2925A29312913)

0oRlgesc
00018290

WRITE(NCW 301 INToALOCINLOC) »ITYPESTLOCY OCTASTITLEILABGILABNILABB,00018300

LLABH
WRITELLIO)INTsALOC(NLOC) s ITYPEsILOCsOCTASTITLE »LABGsLABNSLABB
1LABH

301 FORMAT ( 1 P e 1Xel291XoA382X A1 0A25XKeAZ925M20129212913)

NREC = NREC +1
IF [(NT) 30930401
C READS LOCUS CARD

00018310
00018320
00018330
C0018340
00018350
000183260
02018370

1 READ (NCRs406)INT9ALOCINLOC) sITYPESTLOCY OCTASTITLE»LABGILABNILABBYCC0013380

ILABH
WRITE (NCWs400) OCTASTITLEsLARBH
400 FORMAT ('3'/'0'92X9Tl sA2 925828 TT73811)
WRITE(1O0INTsALOCINLOC) oITYPEWILOCsOCTASTITLE »LABGLABNSLABES
LLABH
MREC = NREC+]
401 WRITE (NCWe402)
402 FORMAT (' PHENDTYPES="'")
IE(NT) 99993
C READS PRHENOTYPE
3 READ (NCRBO3INTTHALOCINLOC) s ITYPESILDCHFREQy OCTASALIT
1 (LARL{T)sI=1615) oAGAL sANYSABIRsALOA
WRITE (NCWes03) NTTsALOCINLOC) s OCTASALIT»(LAR(I)}sI=1915)9ALOA
403 FORMAT (ISrlenBoPXvAZrIXsA4v15 2% 911 )95XsA4%)
NREC = HRREC+1
WRITE(IO)JTTQALOC(NLOC)QITYP:vILOCoFREQ;OCTAtALIT!
1 (LAR(I)sI=1915)9AGALsANYsABIRsALOA
IFINTT)Z2082093
€ ‘READS GREEN' CARDS

00018390
00018400
00018410
00018420
00018430
00018440
Q0018430
00018460
00018470

00018480

00018490
00018500
00018510
00018520
00018530
00018540
00018550
DDOlSEéO

0018570

20 READ (NCR 2406 )INTALOCINLOC) sITYPESILOCy QCTASTITLEsLABGsLABN iLAﬁu’OuOlDDdU

1LABH

QL0188 590

WRITE(NCW301 )NT oALOCINLOC) s ITYPESILOCY OCTASTITLESLABGLABNILABB»00018600

1LABH
WRITE (NCW»r404)

404 FORMAT (' HAPLOTYPES=
NREC = NREC+1
WRITEllﬂ)VTQALGC(NLOC)oITYPSsIuOC93CTA:TITLE9LABG’LAENaLABu;
LLABH

C READS HAPLOTYPE

e —

00018610
00018620
0001863C
00018640
0001865C
0001866C
00018670

D3 €




PAGE 2

4 READ (NCRs303 )NTTsALOCINLOC)»ITYPE
1 (LAR(I)sI=1515)sAGALSsANY sABIRSALOA

ILOCsFREGs OCTASALIT

WRITE(NCWs405) NTTsALOCINLOC) sFREQsOCTASALIT(LAR(I)sI=1915)
405 FORMAT (I5s1XsAZ91X9FbebslXsA291X9A4915(2Xe110)

NREC = NREC+1

WRITE(LOINTTyALOCINLOC) s ITYPESILOCoFREQaOCTASALITY

1 CLAR(GI)sI=1915) sAGAL sANY$ABIRSALOA
IFINTTY1sl94
302 FORMAT(1XsI291X9A332XsA1sAZ2sF6e4
9 WRITE(NCWs304) NREC
304 FORMAT(1OX s5HNREC=415)
ENDFILE 10
STOP
END

9A291XsABs1Xe15(2Xsl1)93A29A4)

00018680
00018690
09018700
00018710
0001872¢C
0001873¢C
00018740
00018750
60018760
00018770
00018780
00018790
00018800
00018810



W o

FUNCTION LMARK(IsJ)
LMARK==1

IF(I)1s2e2

RETURN

IF(J11s393
LMARK=IQSH (I »dJ)
RETURN

END

00011130
00011320
00011330
00011340
00011350
00011360
00011370
00011380

LMARK
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TO

INTEGER AR (2852)sBR(2852)

DIMENSION TABLE (2852 5)s ALOD(5)s KOUNT(2852)

INTEBGER BLK /' Y/

INTEGER ZER /'ZERY/» T/'T Y/
INTEGER P/'P'/eM/'W' /9 INT/'I'/
COMMON ARBR

NCR =7

NCW = &

READ (5 "31) I1ADD

FORMAT (Al)

I = NUMAB (ZERZER)

DO 6 I= 192852

DO 7 J= 145

TABLE (IsJ) = 00

KOUNT (I) =0

CONTINUE

IBIG =0

READ (NCRs4sEND=5) NAMAsNAMBy ALODNCROS»NSCOR
FORMAT (TX92A3s5FRe39AL918Xs14)
IF (IADD=T ) 34933934

IF (NCROSSNE«IADD) GO TO 18

BE REMOVED IN FORTRAN G

IF (NAMA =BLK) 2095420

IF (NAMA =NAMB ) B9E845

ISPAR = NAMA

NAMA = NAMB

NAMB = ISPAR

I= NUMAB (NAMANAMB)

C SKIP ZERQO S5CORES

37
41

38
42

DO 80 JAM =145

IF (ALOD(JAM) 181980981
CONTINUE

GO TO 18

DO 32 J= 195

TABLE (IsJ) = TABLE (IsJd) +ALOD(J)
IF (NSCOR 15958459
KOUNT (I)= KOQUNT (I)+1

GO TO 60

KOUNT (T )=KOUNT (I )+NSCOR
IF (I=IBIG) 18418417

IBIG =1

GO TO 18

IF (1ADD =P) 7033770

IF (1ADD =M) 7193671

IF (IADD = [INT )} 3993839
WRITE (NCWe35)

FORMAT ('1'//71'0' 911X+ 'LOCI's19Xs' MATERNAL LOD SCORES
#INOs OF SCORES'//)

GO TO 40
WRITE (NCWeél)

FORMAT ('17//101 511X 'LOCI"s19Xs"' PATERNAL LOD SCORES
#'NOe OF SCORES!'//)

GO TO 40 .
WRITE (NCWsa2)

t51CXs

t91CXos

FORMAT ('1'//'0"911Xs'LOCI'919Xs ' INTERCROSS LOD SCORES'»10X»

00030530
00030540
00030550
00030560
00030570
00030580

00030600

00030620
00030630
00030640
00030650
00030660
00030670
00030680
00030690
QC03C700C
00030710
00030720
00030730
00030740
Q0030750
00030760
00030770
00030780
00030790
00030800
00030810
00030820
00030830
00030840
00030850
00030860
00030870
00030880
00030890
00030900
00030910
00030920
00030930
00030940
00030950
00030960
0C030970
00030980
00030990
000310400
00031010
00031020
000321050

00031040

00031050
00031060
00031070

LODSUM
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39

40
57

3
54
51

50
56
45
49

2

#1MOe OF SCORES!'//)

GO TO 40

WRITE (NCWs43)

FORMAT ('1'//7'0"'s1l1Xs'LOCI's19Xs!
#'N0+ OF SCORES'//)

IBIF = IBIG ~1

DO 50 I= 14IBIF

J= [+1

IF (AR(I) = AR(J)) 50954,51
IF (BR(I) ~BR(J)) BOs50s51
ISPAR = ARI(I)

TOTAL LOD SCORES

AR (I) = AR(J)

AR (J) = ISPAR

ISPAR = BRI(I)

BR (1) = BR(J)

BR (J} = [SPAR

ISPAR = KOUNT (1)
KOUNT (1) = KOUNT (J)

KOUNT (J) = ISPAR
DO 52 JAN = 145
ALOD (JAN) = TABLE (IsJAN)

TABLE (IsJAN) = TABLE (JsJAN)
TABLE (JsJAN) = ALOD (JAN)
6o TO 40

CONTINUE
DO 45 I = 1IBIG

Y310Xs

WRITE (NCWs49) AR(I)sBR(I)s (TABLE (Ied)se J= 198) sKOUNTI(I)

FORMAT (10X92A492Xs5FFe2917)
STOP
END

00031080
00031090
00031100
00031110
00031120
00031130
00031140
00031150
00031160
00031170
00031130
00031190
00031200
¢0031210
00031220
00031230
00031240
00031250
00031260
00031270
00031280
00031290
00031300
0Q031310
00031320
00031330
Q0031340
00031350
00031360
00031370



FUNCTION MEQ(I)

MEQ=0
CALL ZBIT
RETURN
END

(1959189 MEQe19)

00011390
00011540
C0011550
00011560
00011570

MEQ
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=¥

404

405

719
778
780
g

€Y O OOy Y

%*%%%%%%*%*%************MAIN PROQRAM MLINK******%********************OOOOQB30
DIMENSION ITH(%) 0ooco 840
DIMEKSION LOC(80)sICLOC(I7C) 2 JPST(8L) 00000850
INTEGER HWS ( 770) s AP(430)s JP(430) Q0000860 .
DIMENSION MAR (26470) 00000870
COMMON NRECINRECASNRECBINRECCHNCA s NCBaNCCINCDsNCEsNCR sNCH 00000880

LelCAsLCEBsLCCsLEDSLCE Co000890
COMMON NLsNIND sMARsHWS s LOC 00000900
1sJPsAP s JPSET 00000910
23 1CLEC 00000%20
COMMON IWINMs JWINSKWINsNWINsMARRG oMARCOIPCWL: Q000930

; 00000540

KWIN = 770 00000950
IWIN =264 000009560
JWIN = 3204 00000970
RWIN = 84 00000980
IPCWLI = 44 0QC00990
MARRO=26 : 00001000
MARCO =70 0001010
00001020

NCA =2 00001030
REW = 2 00001040
NCR =1 000021050
READ [(NCR9»404) [TH sLCB 000010480
FORMAT (S5(1XeI2)94XsA3) QOOC1C70
READ (NCR#»405) NCDsNCB 00001080
FORMAT (3XsA3416) 00001090
NCB = NCB=1 ' 3 0oC0110C
DO 781 I1=1eKWIN 00001110
MES(I) =0 0ooQgl120

2 CALE RBICT 00001130
WRITE (NCWsT782) 0001140
FORMAT ('1'36Xe 'THE MENDELIAN SYSTEMS AND THEIR ALLELE PROPORTIONQOQOQOLI150
#5 ARE AS FOLLOWS ') 0S001160
NF =1 y QQC01l170
DO 780 I= [+80 00001180
NA = HWS (NF) 00001190
NO = NA + NF=1 00001200
IF (N&) TT9s 717719 000012190
WRITE (NCWs778) (HWS{J)eJ=NFIND) 00001220
FORMAT (' 's21535A592115) 00001230
NF = NF+HNA Q00001240
NCA =1 0601250

1 CONTINUE 00001260
DO 4 1=1s26 _ 0c001270
DO & J= 1970 00001280

5 MAR(IsJ)==1 00001290
4 CONTINUE | e
CALL TNWIN Go00Ll310

F NCA +EQs 2 INPUT NEwW KINDRED QC001320

IF NCA +EQe 3 ANALYSE MUCLEAR FAMILY 00001330

IF 'NCA «EGe T INITIALIZE NEW POPNa Q0001340

IF NCA +EQs 8 UPDATE FREQs AND INITIALIZE NEW POFPNe 00C01350

IF MCA +EQe 5 END 00001360
GO TO (9313406999989 77T79299)sNCA 00001370

—— e )

MLINK
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406 CALL BLINK (ITH]} S
G0 7O 1
9 WRITE(NCW9300)NCB

300 FORMAT('1LAST RECORD WRITTEN TO LOD FILE WAS
STOP
END

Ll

C0C01380
00001390
00001400
CC00141C
00001420
Q0001430



FUNCT ION
MORN=0
CALL ZBOOL
RETURN

END

MORN{I)

(MEQ(I)sNEQ(I) sMORNS7)

00011580
00011720
00011730
00011740
00011750

MORN



FUNCTION NEQ(I) 00011760 NEQ

NEQ=0 00011890
CALL ZBIT (1s199325NEQs19) ' 00011900
RETURN . 00011910

END 00011920
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SUBROUTINE NINBW (IWsKsIBsIN)

ARGUMENTS

USAGE

REQUIREMENTS

DIMENSION
N=TIw(l)
DO 1 L=5eNs2

IW = INTEGER ARRAY IN W FORM

IB = INTEGER WORD
IN = INTEGER WORD

GENERAL

NONE

(K)

IFCIWIL)I=1B}isd ]l

1 CONTINUE
GO T0 9
CONTINUE
IWtL+1)=IN

B

RETURN
END

00011930
00011940
00011950
00012010
00012020
00012030
00012040
00012050
0012060
00012¢70
00012080
00012090
0o01210C0
00012110
00012120
00012130
00012140
00012150
00012160
00012170
00012180
00012190

NINBY



C AN INDIVIDUAL WITH IDENTITY A AND B IS ASSIGNED A SERIAL INTEGER
IDENTIFICATION NUMBER FOR USE WITHIN CORE.

<

80
580
10
12
11

2

W W

it
S
()

FUNCTION NUMAB(AB)

INTEGER AsBsARSBRIZEROSBLNSG
DIMENSION AR (150)+BR(150)
DATA ZERO/3HZER/ sBLN&/3H /
NUMAB = 0

IF (A~ZERQ)104s8C4+10

DO 580 I= 14150

AR (1) = O

BR{I) =0

GO 70 9

IF (A=0) 12+9s12

IF (B=BLN4) 11s9911

DO 500 I= 19150

IF (AR (1) «@7 33243
AR (I} = A

BR (1) 2.8

NUMAB =

GO TO 9

IF (AR (1) =A) 500545500
IF (BR(I)=B) 500555500
NUMAB = |

GO TO 9

CONTINUE

RETURN

ALY
N

m A
8

NUMAB

(CALLED BY SUBROUTINE INWIN)



29

W W

o
D

FUNCTION NUMAB (As8) 00031380 NUMAB

INTEGER AsBsAR#BR 00031390
INTEGER ZERO» BLNSG 0C031400 e
DIMENSION AR (2852) sBR{2852) 00031410 (CALLED BY MAIN PROGRAMME
COMMON ARs BR G 00031420 S
DATA ZERO/BHZER/» BLN4/3H / 00031430 UIENM)
NUMAB=(Q 00031440
IFLA=ZERQJ10480910 00031450
0 DO 580 1=1+2852 00031460
AR(I1)=0 . 00031470
BR(I)=0 0031480
GO TO 9 00031490
IF (A=Q) 12+9912 : 00031500
IF (B=3LN&4) 1199911 00031510
DO 500 I=1+2852 00031520
IF(AR(I)=0)3+293 00031530
AR(I)=A 00031540
BRIII=B 00031550
NUMAB= ] © Q0031560
G0 TO 9 , 00031570
IF(AR(IN=A)S500 94500 QO031580
IF(BRII)1=B)I500s5+500 . 00031590
NUMAB= 00031600
GO TO 9 00031610
ONTINUE 00031620
RETURN . 00031630

END 00031640
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SUBROUTINE ORPWI(IWsJWelJW)

ARGUMENTS

I# =~ INTEGER ARRAY IN W FORM
JW = INTEGER ARRAY IN W FORM
IJW = INTEGER ARRAY IN W FORM

00012560
00012570
00012580
00012660
00012670
00012680
000126¢%0

%*%*%*%***k*%%*****%**%***********%%&%%***%%**%*%*%*%%***%***k*********CQOlz750

- N

DIMENSION IW (12)s JW(12)s IJW(36)

NI=Iw(l)

NJ=JWil)

K=3

DO 1 L=5sNIs2
Al=Iw(L+1)

DO 2 M=5sNJe2

K=K+2

CALL ZBOOL (IW(L)sJWIM) 9 IJWIK)s7)
IJWI K+ ) =AI*JIW (M+]1)
CONTINUE

CONTINUE

IJW(l)=K+1

CALL RNKBW (IJwWs38)
RETURN

END

00012710
000127290
00012730
00012740
00012750
000127560
00012770
00012780
00012780
00012800
00012810
00012820
00012830
00012840
00012850
00012860

ORPY
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SUBROUTINE PPRDW (HABWsNsLPsLPPsLPMsDWsJ)
INTEGER DGW (2204)s HPWI(B4)s HMW (84)
INTEGER HABW (N)DW(J)
N=d4 s J= 3204
GET ALL POSSe DIPLOTYPES AT 2 LOCI IN POP'Ne.
CALL HHDW (HABW sNsHABWINDGWoJ)
IF (LPP)3+2s2
GET FATHER!'S PQOSS.DIPL AT 2 LOCI
CALL CHKDW (DGWesJsLPPsDW)
GET FATHER'S P0SSs HAPLe AT 2 LOCI
CALL DHW (HABW N sDWsJoHPW)
GO T0 4
IF FATHER UNKNOWN
CALL EQY (HABW sN ¢HPW)
DG THE SAME WITH MOTHER
IF (LPM) 69545
CALL CHKDW (DGWsJsLPMeDW)
CALL DHW (HABW o+N oDWoJsHMY )
80 70 7
CALL EQW (HABW N sHMW)

FIND ALL POSSe DIPLe FOR CHILDREN OF THESE TWO PARENTS

CALL MHDW (HPW sNsHMWaNDW o J)

OUTPUT 18 THE INDIVIDUAL'S DIPLe ARRAY AT 2 LOCI

CALL CHKDW (DWsdsLPsDW)

FIND IDENTICAL GENCTYPESs
ND = DW (1) =1
DO 11 IT = 5»NDs2
K0=0
Ku=0
IDO = DW(IT)
CALL ZBIT (IDO»5+119K0s26)
CALL ZBIT(IDOs19s25sKUs26)
DGW(IT)= KO+KU
KO=0
Ku=0
CALL ZBIT (IDC»12s184K0»26)
CALL ZBIT (IDOs26532+KUs26)
DGW (IT+1) = KO+KU

GIVE THEM EQUAL PROP.
NDP = ND=2
DO 12 IT = 5sNDPs2
100 = [T 42
DO 14 IR = IDOs NDs 2
IF (DGW (IT) = DGWI(IR)) 14915514
IF (DGW(IT+1) =DGW(IR+1)) l4slbsls
IF (DW(IT+1) =DW(IR+1)) 17514418
DW(IT+1) = DW(IR+1)
GO TO 14
DW(IR+1) = DW(IT+1)
CONTINUE
CONTINUE
RETURN

END

00012870
00012880
00012890
00012900
00012910
00012920
00012930
00012940
00012950
00012960
00012970
00012980
00012990
¢0013000
00013010
00013020
00013030
00013040
00013050
C0013060
00013070
00013080
00013090
00012100
00013110
00013120
00013130
00013140
00013150
00013160
00013170
00013180
Q0013190
00013200
00013210
c0013220
00013230
00013240
00013250
00013260
Q0013270
000132890
00013290
00013300
©0013310
00013320
00013330
00013340
00013350
00013360
00013370
00013380
00013390

PPRDW



SUBRCUTINE PRUNW (IWsKsMASK)
DIMENSION IW (K)

N=IW(l)

DO 1 I=5sNs2
IWlI)=ICOMP(IW(I)sMASK)

CALL RNKBW (IwWsK)

RETURN

END

00013400
00013410
00013420
00013430
00013440
00013450
00013460
00013470

PRUNW



SUBROUTINE RDICT £0013480

£ 00013560
& IF NCA = 8 UPDATE GENE FREQUENCIES AFTER ONE PASS OF LINKAGE 00013620
INTEGER AL 00013630
INTEGER OCTASALITYALAB 00013640
DIMENSION LAB(4) 00013650
DIMENSION TITLE(25) 00013660
DIMENSION FR(10) 00013670
DIMENSION LAR(15) 00013680
DIMENSION MAR (264+70) 00013690
DIMENSION LOC(80)2ICLOCIT70)»JPSTI81) 00013700
INTEGER HWS ( 770) s AP({430)s JP(430) 00013710
DIMENSION 1wWS(24) 00013720
DIMENSION ALAB(4) 20013730
COMMON NRECSNRECASNRECBINRECCsNCA sNCBsNCCHNCD oNCEsNCRINCW 00013740
1sLCAWLCBsLCCoLCDLCE : 00013750
COMMON NLsNINDsMARSHWSLOC 00013760

19 JP AP s JPST Q0013770
2s1CLOC 00013780
COMMON IWINs JWINsKWINSNWINsMARROsMARCO»IPCW1 00013790

C NCC = TYPE OF CODINGs I=GALTON»3=NEW YORKs4=BIRMINGHAMy5=BRAZIL 80013800
C NCB =~ TYPE OF GENERATION/BIRMINGHAM CARDs 5=MONGOLSs SO TRISOMIC A00013810
C NCD = IF 1s THEN G EN E FREQUENCIES TO BE UPDATED BY CARD INPUT 00013820
DATA I2/3HZ2ZZ/ s IUPDZYXXB'/ 00013830
REWIND 10 00013840
NREC=1 00013850
LENG=0 00013860

INI=]1 000138790

NTTT =0 06013880
IFINCAEQeB)GATO B1 00013890

C NCD NOW INPUT AT BEGINANING OF MAIN FOR WINNIPEGs 00013900
C READI(NCR»2000 ) NCCsNCByNCD s NCE s NCF 0013910
CZO00 FORMATIBIL) 00013920
CIF NCD=1s INPUT ALTERMNATIVE GENE FREGe TO HWS 00013930
C NCCes ALWAYS 5 FOR RH LAB 00013940
' NCC =5 C0013950
NLOC=] 00013960

NP=( 00013970

0 READ(IQINT AL sITYPE»ILSOCTASTITLES(LAB(I)sI=ls4) 00013980
IF({NT)30430938 Q0013990

€ READS LOCUS CARD 00014000
1 IF(LGAL~0)60961 60 00014010

61 NLOC=NLOC-1 00014020

50 READ(IOINTsALsITYPEsILsQCTASTITLE s (LAB(I)sI=194) 00014030
IFINT)I99902 00014040

2 NLOC=NLOC+1 Q0014050

38 LGAL = LAB (NCC=1} 00014060
LOC(NLOC)=AL 00014070

C READS PHENOTYPE 00014080
3 JPST(NLOC)=NP+1 00014090

10 READ(1O0INTsAL» ITYPEsILIFREQsCCTA»ALITs(LAR(I)»I=19151)0 00014100
L{ALAB(I)sI=194) 00014110
IF(NT)20220922 00014120

22 IF(LGAL=0162+104+62 00014130

62 NP=NP+1 00014140
NTTT=NT 00014150

RDICT
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C

C

cu

CALL BINXINT»LARSJIPINP))
GOTO(5369T798s2s535595) sLLGAL
5 ARP{NP)=0CTA
GO TO 10
6 AP(NP)I=ALIT
GOTC 10
7 AP (NP} =ALAB(NCC=1)
6O0T0 10
APINPI=JRP(NP)
GQTO 18
READ GREEN CARD
20 READ(1OINTsAL o ITYPESILsOCTASTITLE«(LAB(I)sl=1ls4)
READS HAPLOTYPE CARDS
HWS{INI+1)=1000
HWS{INI+2)=LOC(NLOC)
HWS(INTI+3)=NTTT
K=4
842 READ(1IOINTsALsITYPEsILsFREQsOCTASALITH(LAR(I)sI=1913)>
L(ALAB(IJel=1s4)
IFINT)100+100+25
25 (F(LGAL=0)264+8424+26
26 CONTINUE
LEL=INT4+K
LEZ=LELl=+]1
CALL BINXAINTsLARIMWS(LEL))
1F (FREQsLESQs0005) FREQ = 00006
HWS (LEZ2 ) =sFREQ*L000+«5
K=K+2
GO TE 842
100 IFLLGAL)YTI #dlndll
11 LENG=K
HWS LINI Y =LENG
INI=IMNI+LENG
GO TO 1
9 CONTINUE
JPSTINLOC+L I=NP+1
POATE GENE FREQUENCIES
IF {(NCDaNEs IUPD) GO TO B4
READ(NCR»281)ILOCs(FR{I)31I=1+10)
281 FORMATI(AZs1Xsl2F543)
IFITLOC«EQe 1L )VGOTO 83
CALL FNDWS [(HUWSoKWINsILOCsIWSIWIN)
NI=Iws(l)
=0
0 B2 J=6eNIse2
K=K+1
L=FRIK)
N (FRIK)I=L)I*1000+5
CALL NINBW {(IWSeIWINskaN)
CALL UPDWS {(HWS oKWIKsILOCsIWSsIWIN)
6070 81
83 CONTINUE
84 CONTIKUE
NCA=1
NL=NLOC
RETURN
END

[(6¢]

00014160
00014170
00014180
00014190
00014200
00014210
00014220
00014230
00014240
00014250
00014260
00014270
00014280
00014290
00014300
00014310
00014320
00014330
00014340
00014350
00014360
00014370
00014380
00014390
00014400
00014410
00014420
00014430
00014440
00014450
00014460
00014470
00014480
00014490
00014500
00014510
00014520
00014530
00014540
00014550
00014560
00014570
00014580
00014590
00014600
00014610
00014620
00014630
00014640
00014650
00014660
00014670
00014680
00014690
00014700
00014710
00014720
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8

z

CALL BINXINT»LARWJPINP)}
GOTO(5363738s895+595) sLGAL
AP(NP)=0CTA
GO 7O 10
AP(NP)=ALIT
G6OTO 10
AP (NP ) =ALAB(NCC=1)
GO0TO 10
AP(NP)Y=UP(NP)
GOTO 10

C READ GREEN CARD

2Q

READ(10INTsALsITYPESILsOCTASTITLE S (LAB(I)sl=ls4)

C READS HAPLOTYPE CARDS

842

100
11

9

HWS(INI+1)=1000

HWS (INT+2)=L0C (NLOC)

HWS (INT+3)=NTTT

K=4

READ(1OINTsAL I TYPEsILoFREQsOCTASALITH (LAR(I)2I=1s15)>

LIALAB(I)el=1s4)

IFINT)100+100925
IF{LGAL=0)2698424+26
CONTINUE

LEL=INI+K

LEZ2=LE1+1

CALL BINXINTsLARHWSI(LEL))
1F (FREQsLE+O«0005) FREQ = 040006
HWS (LEZ2)=FREQ*1000+«5
K=K+2

GO TC 842

IF(LGAL)YLslsll

LENG=K

HWS LINL I =LENG

INI=INI+LENG

¢ 10 1

CONTINUE

JPSTINLOC+L )=NP+1

CUPDATE GENE FREQUENCIES

81

281

83
54

1F (NCDsNE- IUPD) GO TO B4
READ(NCR281)ILOCs(FRII)s1=1+10)
FORMAT (A3 e1Xs12F543)
IFLILOCEQeIZ)GOTO 83
ALL FNDWS (HWS sKWINsITLOC»IWSoIWIN)
NIi=Iws(l)
k=0
DO 82 J=6eNls2
K=K+1
L=FR{K)
Ne{FR{K)=L)*1000+45
CALL NINBW (IWSsIWINsLoN}
CALL UPDWS (HYWSsKWINILOCsIWSsIWIN)
GOTO 81
CONTINUE
CONTINUE
NCA=1
NLsNLOG
RETURN

END

00014160
00014170
00014180
00014190
00014200
00014210
00014220
00014230
00014240
00014250
00014260
00014270
00014280
00014290
00014300
00014310
00014320
00014330
00014340
00014350
00014360
00014370
00014380
00014390
00014400
00014410
00014420
00014430
00014440
00014450
00014460
00014470
00014480
00014490
00014500
00014510
00014520
00014530
00014540
00014550
00014560
00014570
00014580
00014590
00014600
00014610
00014620
00014630
00014640
00014650
00014660
00014670
00014680
00014690
00014700
00014710
00014720



THAN CW MUST BE PUNCHEDSs 00014740

E OF RM WILL BE INTERPRETED AS UNKNOWNe 00014750
THAN ZERC WILL BE INTERPRETED AS MEANING POSITIVEOOO14760

00014770
f¥G 4y L4 00014780

00014790

A s
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"SUBROQUTINE RNKBW (IWsIGUES)

ARGUMENTS
USAGE GENERAL
REQGUIREMENTS NONE

I¥ = INTEGER ARRAY IN W=FORM

00014920
0001493¢C
00014940
00015C00
00015010
00015020
00015030
00015040
00015050
00015060

S R 6K I 6 RTINS R R H R AR AR AR R AR R AR R R RRHARRRXOQ015070

11

12

DIMENSION IW (IGUES)
N=TW(l)
IFIN=8)13513s5
CONTINUE
CONTINUE
NC=0
DO 1 J=TsNs2
IF(IW(J=2)=IWlJ) 129351
CONTINUE
KKK=IwW(J)
IWlJiz=IWtiJ=2)
TW(J=2)=KKK
KRK=TW({J+1)
IWwldJd+ll=lwlJ=1)
[W(J=1)=KKK
NC=NC+1
GOTO 1
CONTINUE
IF(IW ) ) ledads
CONTINUE

IW(J)==1
ITW(J=1)=1wlJy=1)+IWlJ+1)
NC=ANC+1
IWlli=Iwll)=2
CONTINUE
IF(NC)I989510
CONTINUE
CONTINUE
DO 11 I=5sN»2
IF{IW(I)=0)12s11s11
CONTINUE
RETURN
CONTINUE

TW(l)=]w]
RETURN
END

00015080
00015090
00015100
000151190
00015120
00015130
00015140
00015150
00015160
00015170
00015180
00015190
00015200
00015210
00015220
00015230
00015240
00015250
00015260
00015270
00015280
00015290
00015300
00015310
00015320
00015330
00015340
00015350
00015360
00015370
00015380
00015390
00015400
00015410
00015420
00015430

RNKBWY
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SUBROUTINE SEGW(IBsITHsICHW)

00C15440
00015450
00015460

CHREXFRAHEHREHLARERL R XXX XXX RSUBROUTINE SEGW(IB s ITH o ICHW ) k%Rt k¥ ¥¥x%%00015470

e

<
<
C
C
€
)
C
C
=
€
G
C
C

ABSTRACT THE BOOLEAN WORD IB WHICH REPRESENTS THE PARENTAL DIPQCOQ15480
AT 2 LOCIs IS BROKEN DOWN TO PRODUCE A W=ARRAY OF POS00015490C

HAPLOTYPES AT THESE 2 LOCI» IN W FORMAT 00015500

ITH IS THE RECOMBINATICON FRACTION FOR THIS PARENT 00015510

: 00015520

ARGUMENTS I8 = INTEGER WORD 00015530
ITH = INTEGER WORD REPRESENTING RECOMBINATION FRACTIO00015540

00015580

USAGE LINKAGE 00015590
00015600

REQUIREMENTS MEQ s ILEGQsNEQsKJEQsRNKBW 00015610
00015620

00015630

PR TSR Tl T Rk B e e O #****%%*******t%***%*%%***%%***%-)(--;k*-x--x-*k***********Q{)Ql 5 64(}
DIMENSION ICHW(12) 00015650
ICHW(1)=12 00015660
ICHW(2)=10000 00015670
ICHW(5 ) =MEG(IB) 00015680
ICHW(6)= (100=1TH) 00015690
ICHW(7)=1LEG(LIB) 00015700
[CHW(B)=TTH 00015710
ICHWI(9)=NEQ(IB) 00015720
ICHW(10)=ICHW(6) 00015730
ICHWI11)=KJEQ(IB) 00015740
ICHW(12)=1CHW (8) 00015750
CALL RNKBW (ICHW#12) 00015760
RETURN 00015770
END 00015780

SEGH



SUBROUTINE TRANS (KIND) 00015790

£ 00015800
00015810
< COMMON AS USED IN LINKAGE 00015890
C 00015900
C USAGE LINKAGE 06015910
C 00015920
C REQUIREMENTS NONE 00C15930
e 0015940
€33 36 3 36 3056 3 36 9636 36 50 36 9636 36 36 0 J0 90 H0 30 6 9630 30 03000 3 KK HH N HHEH A X R R R R XX X00015950
INTEGER BLANK /! '/ sRHE6/'RHE'/ »GM/'GM'/ Q0015960
DIMENSION LOC(80)+ICLOC(TO)sJPSTI(81) 00015970
INTEGER HWS ( 770) » AP(430)s JP(430) 00015980
DIMENSION MAR (26470) 00015990
DIMENSION MARK (26+70) C0016000
COMMON NRECONRECAINRECBINRECCosNCAsNCBsNCCoNCDoNCEsNCRoNCHW 00016010
1sLCASLCBoLCCHLCDoLCE 00016020
COMMON NLsNIND s MAR9HWS »LOC 00016030
1sJPsAP s JPST 00016040
2s1CLOC 00016050
COMMON TWINy JWINJKWINSNWINSMARRO sMARCOSIPCHL 00016060
EQUIVALENCE (MARKsIMAR) C0016070

DO 3 IND= 1sKIND 000616080

PO 2 J= 1sLCA 00016090

IF (ICLOC (JI=GM) 603929603 00016100

503 IF (ICLOC (J)=RHE) 601s 29601 CU016110
601 IF (MARK (INDsJ)=BLANK)EOOs20+6C0 00016120
600 IF (MARK(INDsJ)+1) 1s2s1 00016130
1 DO 500 I=1lsANL 00016140
IF(LOCII)=ICLOC(J) 150055099500 00016150

500 CONTINUE 00016160
MARK(INDsJ)==2 00016170

GOTOC 2 00016180

509 JB=JPST(I} 00016190
JE£JIPST(I+1) =1 00016200

DO 510 I=JB+JE 000162190
IF(AP(I)=MARK(IND9J} 151085194510 00016220

510 CONTINUE 00016230
MARK (INDsJ )==3 00016240

GOTO 2 00016250

519 MARK{INDsJ)=JP(I) 00016260
GOTO 2 00016270

20 MARK(INDsJ)==4 00016280

2 CONTINUE 00016290

3 CONTINUE 00016300
RETURN 00016310

END 00016320

TRANS
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SUBROUTINE TRIMW (MARsMARROIMARCOSNIND s ILOCIMASKINT)

ARGUMENTS
NIND = INTEGER WORD
ILOC = INTEGER WORD
NT = INTEGER WCRD
MASK = INTEGER WORD
USE LINKAGE

FOLLOWING STMT NEEDED IF FAMILIES WITH MISSING PARENTS ARE ANALYSED.
IF(MARININD=5¢ILOC)eLT«CaORMARININD=29ILOC)eLT0)GOTC 1
CALL ZBIT (MAR(NIND=5IL0OC)sKsKy IPAR(I)#32)

W

DIMENSION MAR (MARROsMARCO)
DIMENSION IWORD (28)s IPAR (28}
MASK=2¥%¥NT=1

NCH=NIND=~6

MSKCH=2%¥NCH=1

NTT=NT

DO 1 I=1sNT

WORK THROUGH TESTS FROM RIGHT TC LEFT
IWQRD(I)=0

Kz 33«]

DO 2 J=1NCH

L= 33=~]

CALL ZBIT (MAR(JsILOC) »KoKsIWORD(T)sL)

IPAR(I }=C

FATHER

CALL ZBIT (MAR(NIND=2+ILOC)sKsKs IPAR(I)31)

MOTHER

IF(IWORD(I)aEQeMSKCHeANDIPAR(I ) «EQe3)G60OTO 3

ALL POSITIVE BITS

IF(IWORD(I)ZEQeOeANDSIPAR(I)«EQeQ)GOTO 3

ALL NEGATI £ BITS
GOTO 1
MASK=MASK=2%# ([ =1)
NTT=NTT=1
IF (NTTWLE«7) GO TQ 7Q

PELETE THIS TEST
CONTINUE
NTM = NT=]1
DO 4 1= 1oNTM
L=0
133 2 28~]

CALL ZBIT (MASK#133+133sLs32)
IF(L+EQsQIGOTO &

K=I+1

DO 5 J=KNT
L=0

133 = 2=

CALL ZBIT (MASK1335133sL»32)
IF{L+EQeO)GOTO 5

CALL ZBOOL (IWORD(I)sIWORD(J)9IWERSS)
IF{ IWERCEQeMSKCH)IGOTO 6

MAR = INTEGER ARRAY AS USED IN LINKAGE

00016330
00016340
00016350
00016440
00Cl1l6450
00016460
00016470
00C1le480C
00016490
00016500
00016530
00016540

*********************#****i*%******************************%******%****00016550

00016560
00016570
00016580
0001659¢C
¢0016600
00Cl6610
00016620
00016630
00016640
00016650
00016660
00016670
00016680
00016690
00016700
00016710
00016720
00016730
00016740
00016750
00016760
00016770
00016780
Qe0Lle 790
00016800
00016810
0C0le820
00016830
00016840
00016850
00016860
00016870
00016880
C00168%90
00016900
00016910
00016920
00016930
00016940
00016950
0001696C
00016970
00016980
000156990

TRIMW
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O 00

81

G

~
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CALL ZBOOL
IF(IANSEQeIWORD(1)eANDeIANSEG«IWORD(J)IGOTO 6

GOTO 5
CONTINUE

(IWORD(I)»IWORD(J)9IANDs1)

IF{IPAR(I)=IPAR(J))880s8
IF{IPAR(I)«EQ«3)GOTO 81
MASK=MASK=2%¥% (J=1)

NTT=NTT=-1

IF(NTT+LEs«7)G0TO 70

GOTC 5

MASK=MASK=2%% ([ =1)

NTT=NTT=1

IF(NTTeLEST7)IGOTO 70

GOTO
CONTINUE
CONTINUE

DO 7 I= 1eRIND
IF(MAR(IsILCC)eLTeQ)IGOTO 7
MAR(I9ILOC)=ICOMP(MAR(I»ILOC) ¢MASK)

CONTINUE
NT=NTT

IF(NTeLEs7)RETURN

NTT=7
MASK= 127
GOTO 70
END

00017000
00017010
00017020
00017030
00017040
00017050
00017060
0C01707¢
00017080
00017090
00017100
00017110
00017120
00017130
00017140
00017150
00017160
08017170
00017180
00017190
00017200
00017210
00017220
00017230
00017240
00017250



END

SUBROUTINE UPDWS (HWSsKWINLOCs»IWeIWIN) 00017260

C 00017270
G 00017280
C ARGUMENTS HWS = INTEGER ARRAY REPRESENTING A STRING OF W-=ARRAYS00017370
C LOC = INTEGER WORD REPRESENTING 2 CHARACTER LABEL. 00017380
C IW = INTEGER ARRAY REPRESENTING A W=ARRAY. 00017390
C E G0C17400
C USAGE GENERAL 00017410
& 00017420
C REQUIREMENTS NONE 00017430
C 00017440
C C0017450
CHAEHHRWHN R RN FERH NN FRERYFHRRFH AR N R RERFRFERRHERE IR THRRF R AR R TR L XN RER R 200017460
INTEGER HWS (KWIN) o IW(IWIN) 0C017470C

NCwW=2 00017480

N=1 00017490

3 NA=HWS (N) 00017500
IF(HWS(N) )88 7 00017510

7 CONTINUE 00017520

G LENGTH OF NEXT ARRAY 00017530
IF(HWS (N+2 )=LOC) 1291 00017540

1 N=N+NA 00017550
GOTO 3 00017560

8 WRITE(RCWs301) 00017570

201 FORMAT(' ARRAY WITH LABEL LOC CANNOT BE FOUND IN HWS ') 00017580
GO TO9 00017590

2 IF(HWSIN)I=TIW(1l) 149594 00017600

4 WRITE(NCW300) 00017610

300 FORMAT (' ARRAY OF IWw IS NOT SAME LENGTH AS THAT IN HWS ') 00017620
WRITEINCW $302 )HWSIN) o IW(L) 00017630

302 FORMAT(2110) 00017640
GO TQ9 00017650

5 CONTINUE Q0017660
NI=Iw(l) 00017670

N=N+3 00017680

DO 6 I=5eNI 00017690

N=N+1 00017700

6 HWSIN)=IW(I) Q0017710

9 RETURN 00017720
00017736

UPDWS



SUBROUTINE XBIN(NeNXsNPsL)
DIMENSION L(28)

DO 500 I=1sN
L{I)=0

MN=NX
IF{NXe LT« O JNX==NX
NP=0

M= 2B=N
IB=2%%(N=1)

DO 5 J=1sN

] =J+M
IF(NXeLTeIBIGOTO 5
L(I)=1

NP=NP+1

NX=NX=-18

IB8=lB/2

NX=EMN

RETURN

END

00017740
00017750
00017760
00017770
00017780
00017790
00017800
00017810
00017820
00017830
00017840
00017850
00C17860
00017870
00017880
00017890
00017900
00017910
00017920

XBIN



ZBIT

Si

$2
S4

85
S6
S7

THIRTY
OKE

START ©

ENTRY 2817
USING #4315

ST™ 14512912 (13)
LM 23650(1)
kL 11sC(6)
S 11 sONE
STH Iis83%2
&l 10+0(3)
S 10 sONE
STH 10sS55+2
L 9s0(4)
SR 991C

STH 9952+2
STH GeS53+2
STH GsS56+2

L 8s THIRTY
SR 839

SR 8s11

STH BsST+2
STH 8sS54+2

& 9401(5)
SR 898

SUBL . B0

SLE 8s0

SLL Ge(

SLDL 840

L 1L G2}
SR 1010
skl 110
SLDL 10,0

L 160

OR 8510

e elA XY}
57 gs01(1)
LM 14912912 1(13)
BCR 15+14

0C Fog2l

DC S

000000%0
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190
00000200
0Q000210
000002290
000002390
00000240
00000250
00000260
00000270
00000280
00000290
00000300
00000310
00000320
coo00330
00000340
08000350
00000360
0ug00270
00000380
000003990
00000400
0000041C
00000420
00000430
Co000440
0000450
00000460
00000470
00000480

ZBIT

(18M 360-370) ASSEMBLER)
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ZBIT

SUBROUTINE ZBIT (MslsJsMNUsK)
EQUIVALENCE (AJsJA)s (AMKs MK)s» (ALs L)
MASK=0 Y .
DO 1 IM= Isd (FmTRM)
IR = 33 = T\

MASK= MASK+Z*¥#]R

AL = ANDIMyMASK)

KI=-K=]

K o =K

IF (KI) 594,52

DO 3 N= 1sKI

MASK = MASK /2

L= L/2

G0 TO 4

DO 6 N= 151K

MASK = MASK # 2

L= L*2

AMK = COMPL (MASK)

AJ = AND (NUy MK)
AJ = OR 4 J&s L)
NU = JA

RETURN

[l S W



ZBOOL START ©

b

BIN

ENTRY
USING
STM
LM

L

L

L
SLL
LR
SR
SR

L

LR
SR
SR
SLDL
SLDL
SLL
AR
STH
SkL
SLDL
BCT

ST
LM
BCR
DC
END

ZBOOL
*315
14912+412(13)
295901(1)
9+0(2)
11+0(3)
590(5)
5428
1235

393

434
23BIN
5912

848
10510
8sl

1091

Gal

8410
8eX+2
540

4yl
2$BO0OLZ
148¢(1)
4sG(1)
14912412 (13)
1514
Frazt

00000510
00000520
00000530
00CC0540
00000550
00000560
00000570
00000580
CC000590C
00000600
0CC00610
00000620
00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
00000720
00000730
0L000T740
00000750
00000760
@O000770
00000780
00000790
00000800

ZBOOL

(18M 360-370 ASSENBLER)



ZBOOL

(FORTRAN)
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APPENDIX TI1

DicTioNARY FILE

THE USE OF THE DICTIONARY FILE IS EXPLAINED IN SECTION B oF CHAPTER III,

THE FILE GIVES THE ALPHANUMERIC CODES AND EQUIVALENT BOOLEAN REPRESENTATIONS
OF ALL PHENOTYPES AND HAPLOTYPES INVESTIGATED IN LEIDEN, WITH THE NUMBER OF
BITS USED FOR EACH BOOLEAN CODE, AND THE PROPORTION OF EACH HAPLOTYPE IN THE
POPULATION, THE LOCI ARE LISTED ALPHABETICALLY UNDER THE CODE NAMES GIVEN IN
TABLE 2, THE NUMBER PUNCHED IN COLUMN 79 OF THE LOCUS CARD IS PRINTED AT THE
EXTREMITY OF THE FIRST LINE DESCRIBING THE LOCUS.



PHENOTYPES=

ABD
ABD
ABD
ABD
ASD
ABD
ABD

W wWwewwo

HAPLOTYPES=

ABD
ABD
ABD
ABD

Wiwwwo

«2090
«06%6
«0612
6602

PHENOTYPES=

AD3
AD3
AD3
AD3
AD3
AD3
AD3

W wwwwwwo

HAPLOTYPRES=

0

3 AD3
3 AD3
3 AD3

«Q01
«050
s 249

ENOTYPES=

PH

0

3 AK3
2 AK3
3 AK3
2 AK3
3 AK3
3 AK3
3

AK3

HAPLOTYPES=

0
3 AK3

001

~A

AlB 1
A28 1
Al 1
A2 1
B 0
O 0
Al 1
AZ -
8 Q
o 0
&1

3 (5)
2 9]
32 0
1 3
31 1
z21 1
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! 0
2 0
i) 1
&1

3 0
2 Q
32 0
it 1
Ch 1
21 1
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2 0
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e . il
R 110
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1 S 100
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3 AK3 +045 2 D e

3 AK3 4954 1 I
PHENOTYPES=

]

2 AL EN &X

2 AL X Q-1

2 AL N IR

2 AL XN R
HAPLOTYPES=

e ALBUMIN

2AL 4001 - X | S

2 AL 2999 N i ag
PHENOTYPES=

0

2 ALD -1 =2

2 ALD 1 £ -0

2 ALD 2 B

2 ALD 21 3-8
HAPLOTYPES=

0

2 ALD 999 1 1 @

2 ALD 4001 2 R
PHENOTYPES=

0

4 AM1 &EA &B &C &X

4 AML A AR O < T

4 AM1 B 0 & R 0

4 AM1 i o0 & 0

4 AMl X o L -

4 AMl BA 1 1 0 0

4 AM1 CA R TR R

4 AM1 XA T B |

4 AM1 cB » M S 'R <
4 AM1 X8 <A ARE < Jl

4 AM1 X¢ Qe 3
HAPLOTYPES=

0 SALIVARY AMYLASE (AMY1)

4 AMl <001 X 2 M L |

4 AM1 «001 C + S < Ty T

4 AM1 «002 B ORI S AR

4 AM1 +995 A gl S W



 PHENOTYPES=

AM2
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AM2
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AM2
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+001
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1 CHl o 0

1 CHl & i
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0 PSEUDO~CHOLINESTERASE 1
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1 CH1 «981 - o
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Q
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APPENDIX III

DATA ON PROPOSITI WITH TRISOMY-Z1, THEIR PARENTS AND SIBS.

THE DATA ORIGINATE FROM

A. Winnipes, ManiTOBA, CANADA,
B. PorTLAND, ORecon, U.S.A.

C. InpianapoLis, Inpiana, U.S.A.
D. Graseow, Scorranp, U.K,

MEMBERS OF EACH FAMILY ARE LISTED IN THE FOLLOWING ORDER:
FATHER, MoTHER, TRISOMIC PROPOSITUS, PROPOSITUS' SIBS.



A. Winnipec DATA

1. Bioop Groups

THE FOLLOWING INFORMATION IS GIVEN IN COLUMN ORDER:
[DENTITY: FAMILY NUMBER,
AGE IN MONTHS (LEFT) OR IN YEARS (RIGHT).
SEX.
FaMILIAL sTATUS (RELATIONSHIP): FATHER, MOTHER OR CHILD (:SIB),
PROPOSITUS.
KARYOTYPE, IF ABNORMAL. 'G3’ DENOTES TRISOMY 21,
RACE, WHEN NOT WHITE CAUCASIAN,
BLoop GRouP PHENOTYPES:
ABO
M\Ss (LITTLE S PRINTED AS Z).
RH: C AND ¢ (LITTLE C PRINTED AS S).
D (+or -),
E aNp e (LITTLE e PRINTED As ).
DY INDICATED IF POSITIVE.

XA (+ R -),

KeLL: K, k, KPP, KPB (LITTLE K PRINTED As C),
LutHERAN (:LU): A,B.

PL.

Lewis G:LE): A.

Durry (:FY): A, B.
Kipp (:JK): A, B.
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Winnipec Data (conT'D)

2. M, Inv, Hp, TF AND GC PHENOTYPES

IN THE cASE OF GM AND INV, POSITIVE AND NEGATIVE ANTIGENIC RESPONSES
ARE CODED AS 1 AND O RESPECTIVELY.
EACH INDIVIDUAL IS IDENTIFIED BY HIS FAMILY NUMBER AND HIS FAMILIAL STATUS:
F: FATHER
M: MOTHER
P: PROPOSITUS
S: PROPOSITUS’ SIBS.
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B. PorTLAND DATA

PoSITIVE OR NEGATIVE ANTIGENIC RESPONSES ARE LISTED FOR THE FOLLOWING TESTS:
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C. InpranapoLIs DaTa

THESE ARE CODED ACCORDING TO THE INSTRUCTIONS GIVEN IN SECTION B-3

oF CHAPTER III. THE FOUR FIRST SHEETS BELOW WERE PUNCHED ON CARD 1
(SeE PAGE 53 OF CHAPTER III), WHILE THE LAST TWO CARRY INFORMATION

ON SOME OF THE FAMILIES WHO ALSO HAD CARD 2.



CARD STUDY KIN INDIV PAT MAT RACE S P BO DOB DOT ABO MNSZ P RH KELL LU FY JK X6 LE DO 8C CO YT DI MARKER

1 21 GAG ACO1l M 34 1167 101 1111 0 1001 01 0

1 21 GAG AQC2 F 44 1167 000 1010 0 3331 01 1

1 21 GAG B0OO1 ACO1 AQOQ2 M 67 1167 000 1110 0 1111 01 1

- 23 CON AQQ1 M 38 100 1001 1 31131 03 1

1 21 CON AQQ2 F 42 101 0101 1 11331 01 0

& 21 CON BOO1 AQO1 AQOQ2 F 67 100 1101 1 1133 01 1

1 21 WIL AQQL M 37 0368 000 0101 1 1101 01 1

1 2 WIL AQ02Z e 41 0368 111 1111 3 1 M 0

1 2% WIL 8001 AQQ1 ACQOZ2 i 67 0368 101 0Ol0l £.11311 @l 1

1 2% POE ACO1 M 0936 0665 000 1001 1 1 1111 0101 o 0O 11 1
1 2k POE AGQZ F 0540 0665 000 0101 1 1 1101 0111 S 11 1
i 21 PCE B001 AQOQ1 AQO2 M 0165 0665 000 1101 1 © 1il1 0101 g il il 1
i 21 GAD AQO1 M 37 1676 oj@ 11013 1 110} 0%

1 21 GAD AQO2 F 38 1076 €00 1331 1 1 1111 01

1 21 GAD 8001 ACOl AQOQ2 M 69 1070 010 1011 1 0 313111 Ol

1 21 HEL AQ01 M 1222 0466 000 1010 1 O 1001 0101 o il o1
3 41 HEL AQO2 ¥ 0523 0466 000 1001 1 O 1001 0101 1 11 Ol
1 21 HEL BCOl1 AQ01 A0QO2 M 1064 0466 000 1011 1 O 1001 0O1l01 ] 01 10
1 24 HIL AQO1 M 0938 0767 000 1001 0- 323l 03 1

1 21 HIL AOQ2 F 0137 0767 000 1001 1 4141 N3 0

1 21 HIL BOO1l AOQOQ01 AQOZ2 M 0264 0767 000 1001 g 3110 0O i

x 21 MTS ACO1L M 16 0264 010 0111 0 1001 1101 01 1 0l 0
1 21 MTS AQD2 F 21 0264 000 1111 0 1001 0101 01 1 X 6]
1 21 MTS BOO1 AOO01 AQO2 M 63 0264 010 1111 ¢ 1001 0101 01 1 11 0
1 24 SCO AQQ1 M 0231 0764 000 1101 O 1 0101 01 01 € 01 1
1 21 $C0O AQQ2 F 0330 0764 111 1111 1 0 1001 01 i 11 1
1 2k sCO BOO1 AQQ1l ACQ2 M 0564 0764 010 1001 1 1 110%F 0101 1 ¢
& 21 MER AQQ1 M 0235 1264 101 1010 1 1 1101 40101 o 0
1 21 MER AQQ2 F 0741 1264 101 €131 1 0O 13111 0101 1 0
1 2% MER BOO1l AQOQ01 AQO2 M 0862 1264 101 1111 1 O 1111 0101 1 0
1 2% MIL AQOL M 34 0766 101 0101 1 1 0101 01 ¢

1 Zd MIL AQQO2 F 41 0766 101 1111 © 1 1101 Q1 g

1 21 MIL BOO1L ACOl AQ02 M 65 0Fe6 101 1111 1 1 &1l , Oi ®

1 2 ALE AQQ1 M 032% 1164 101 3111 1 1 11061 0lii 1 8]
1 21 ALE AQQZ F 1025 1164 101 0101 1 1 1101 Q101 it 0
1 21 ALE BOO1 AOCLl AQO2 ¥ 0352 1164 101 0101 1 1 1101 0101 1 O
1 i DIX AQO1 M 38 1171 010 313231 1 1 3361 Qi i

1 21 DIx AQOZ F 28 0710 101 2101 1 1 345l O1 4

i ad DIX BOOGl AOO01 AQO2 4 63 0770 000 0101 1 1 1311 01 i

4 21 NEA AGOL M 0742 0367 000 1011 O 1 1111 0101 011 ix 0
i 21 NEA AQQ2 F 1245 0367 111 0101 1 1 1101 0191 01 © 11 0
1 24 NEA BOOL AQQl AQQZ 5 0863 0367 010 1101 0 1 1101 0 11

1 21 FRE AO01 M 80 027% 0% Y132 1 %1111, @i 0 11

1 21 FRE AQOQZ2 ¥ 49 0374 000 1010 1 1 1111 Ol 1 Gl

1 23 FRE 8001 AQQLl AQO02Z F 73 0374 301 2130 1 31 2il1l O3 & ol

1 21 MIT AQOQ1 M 47 0773 000 1110 1 0O 1001 01 L 1

1 ok MIT AQOQZ F 51 0773 101 31801 O 1 .3301 Ol o 1

i 21 MIT BOO1l ADQ1 AQQ2 M T2 9772 o3y 1131 0 O 3101 Ok i 3

1 23 MIL ACO1 M 0117 0665 101 1101 1 1 33%1 0101 X 11 0
1 21 MIL AQQ2 E 0516 0665 101 01C1 1 1311 Ri0l 1 13 0
1 ci MIL BOO1 AO01 AQOZ F 1059 0665 101 0lod 1 1 14331’ 0101 1 11 O
i Zd BEN AQOl M 0739 0266 000 1111 1 1 1101 0101 i 10 01
i 21 BEN AQQZ E 0139 0266 000 1011 0 1 1101 Ol01 ; SRR 7 01
1 24 BEN BOO1 AQOl AQOQZ M 0365 0266 000 1101 1 1 1101 0101 O 11 1
1 21 WIL AQQl M 42 1167 000 1111 19101 1

1 21l WIL AGQ2 F 45 1167 000 1011 1 4301 1



CARD STUDY KIN INDIV PAT MAT RACE S P BO DOB DOT ABO MNSZ P RH KELL i PY JK XG LE DO SC €O YT DI MARKER

1 21 wIL BOO1l AOQC1 ACQO2 M 64 1167 000 1111 i 1101 3

3 21 MIT AQQ1 M 43 1268 111 0111 B 5 % SR | 1 1

1 21 MIT AQOQ2 B 48 1268 101 1101 1 0101 01l 1 1

1 21 MIT BOO1 AQO1l AQOQ2 M é8 1268 301 I3i1 1 1 0101 01 3 1

1 24 PER ACQ01 M 45 1068 010 1111 1 1101 @i 1 01

1 24 PER A0O2 F 47 1068 101 1111 i EI30i- 01 1 1

1 21 PER BOO1 AQCL AQ0Z M 68 1068 111 1010 i 0101 01 1 11

1 21 MUR ACO1 M 28 1267 101 1310 0 £111 Q1 O

1 21 MUR AQ02 F 37 1267 101 111 c 1001 01 o

1 21 MUR BOQ1 AQ01 AQO02 M 67 1267 000 0111 0 1001 Ol o

1 a1 UND AQO01 M 0543 1167 010 0101 3 3101 91 G

1 21 UND ACO2 F 1248 1167 101 1111 i 1101 01 1

1 21 UND BOO1 AOQC1 AQO2 M 1266 1167 111 0101 i1 1101 @O} 1

1 21 BEL AQO1l M 42 0967 101 1011 1'i3xt 31 1

1 21 BEL ACQ2 F 45 0967 101 1111 : 1111 01 1

1 21 BEL B0OOl1 AOCl1 AQ0Q2 M 66 1067 101 1010 13311 01 0

1 21 wHA AQO1 M 23 0867 000 0101 1 0101 01 1

1 e WHA AQ02 F 25 0867 101 1101 1 1101 901 1

1 21 WHA BOO1 AQC1 AQO02 F 67 0867 000 01C1 1 3161 01 1

1 21 HEW AOQ1L M 47 000 €101 1 1101 &1 O

1 21 HEW AQQ02 F 46 0967 000 11il 1 1111 91 o

1 21 HEW B001 AQQ1l AQC2 P 67 0867 000 1111 1 0101 O1 0

1 21 GO0 AQ01 M 35 0967 100 1101 1 336ry Ql 1

1 21 GO0 A0QZ F 36 0967 110 1010 1 1101 ©Oi i

1 21 GO0 BOC1I AQO01l AQO2 M 61 0967 110 1611 0 181 01 1

1 23 CAU AQCQ1 M 22 0867 101 ‘1011 0 3311 Ol 1

1 21 CAU AQOZ F 25 0867 010 1111 1 1101 01 0

i 21 CAU B0OO01 AOOC1l AQOQ2Z F 59 0867 1313401 0 iI111i 01 0

i a2 DOT AQQ1 M 22 0867 000 1111 1 #3331 @i 1

1 21 DOT AQOQ2 ¥ 17 0867 010 1011 1 1311 01 0

i 21 DOT BOO1 AOOQ1 AQOZ F 55 0867 010 1C1l1 0 1119 01 0

1 2i BUN AQO1 M 29 0867 100 1110 1 1101 ©1 1

1 21 BUN AQQC2 F 35 0867 101 1110 0 1001 01 ¢

1 24 BUN BOO1 AOQO01 AOQOQ2 ¥ 62 0867 100 11

1 2% WIL AOQ1 M 1137 0465 000 1101 1 1 1111 0101 1 1
1 21 WIL AOOC2 F 1241 0465 111 1111 1 1 1101 0101 0 1
i 21 WIiL BOO1 AQQLl ACOZ F 0265 0465 010 1111 1 1 1111 0©101 1l 1
- 21 MAS AQQ1 M 1241 1264 101 1111 1 1 1101 0©101 1 i
1 2%k MAS AQQ2 F 0642 1264 000 1001 1 1 1111 0©1i01 i 0
1 21 MAS BOO1 AQO01 AQOD2 M 1062 1264 101 1011 1 © 11311 Q101 1 ¢
1 21 HAR AQQL M 0341 1164 101 1011 1 O 1110 0101 0 0
1 &% HAR AQQZ F 0244 1164 000 1001 O 0 1110 0101 1 1
1 21 HAR BOOl1 AQO01 AQQ2 £ 0863 1164 101 1101 1 0 1110 0101 1 0
1 21 JON AQQ1 M 0241 0366 010 1101 1 0O 1001 0101 1 1l cl
i 21 JON AOGZ b 0l45 0366 101 1101 1 © 1001 0101 1 il 1
1 el JON BOO1l AQO01 AOOQ2 M 1265 0366 101 1101 1 0 3001 ©l0i 1 01 1
1 21 YOC AQO1L M 1042 Q666 100 1101 1 1 1111 Ol 1 10

1 21 YOC AQQCZ p 0943 0666 100 1010 1 1 1101 01 1 10

1 21 YOC BOO1 AOQCL1 ACQ2 F 0466 0666 000 1011 1 1 1111 Ol 1 11

1 21 HUE A0QO1L M 0240 0366 010 1111 1 1 1101 o0©lOl O 18 .01
1 21 HUE A0Q02 ke 0743 0366 000 1101 1 0 1111 0101 o 11 0l
1 21 HUE BOO1 AQQL AOQO2 M 0965 0366 010 0111 1 1 1101 0101 0 10 01
1 21 JOH AOOQ1 M 0736 0366 000 1110 1 1 1101 0101 1 0l 01
1 2% JOH AQOZ F 1139 0366 101 0111 1 1 1101 Ol 1 10

1 24 JOH BOOLl AQOQ1l AQOZ F 0459 0366 101 1110 1 1 1101 0101 1 11 01



CARD STUDY KIN INDIV PAT MAT RACE S P BO DOB DOT ABO MNSZ P RH KELL LbrSEY JK XG LE DO SC CO YT DI MARKER

1 21 SIM AOO1 M 42 0867 101 1010 10101 01 1

1 ok | SIM AQO2 2 44 0867 010 1111 11101 0Ol 0

) § 21 SIM BOO1 AQQ1 A0OQ2 M 67 0867 111 1111 i 0301 01 1

1 | GAM AQO01 M 36 0670 000 0101 0 1 1111 Ol i

1 23 GAM ACQ2 F 38 0676 000 1001 1 © 1001 Ol /4

1 21 GAM BCO1 AQOQC1l AQO2 M 68 0670 000 1101 0 O 1111 01 1

1 21 BRI ACD1 M 38 0867 000 1001 0 1601 11 o

i 21 BRI AQO0Z F 35 0867 000 1011 1 0101 01 1

1 v | BRI BCO1 AGCOl AQQ2 ¢ 64 0867 000 1001 ¥ 1001 01 i

1 F | WIL AQO1 M 13 0867 000 1011 0 1801 01 1

1 21 WIL AQOD2 F 22 0867 101 1001 03111 @Ol 1

1 21 WIL BOO1l ACOl ACOQ2 F 59 0867 000 1001 0 1001 Ol 1

1 21 MCG ACO1 M 0217 0666 101 0101 O 1 1101 01 1 11

1 21 MCG ACQ2 F 1043 0666 000 1101 1 1 1101 O1 0 0l

1 21 MCG 8001 A0O1 AQQz M 0466 0666 00C 1101 O © 1101 01 1 11

1 g SHO AQO1 M 0309 0666 000 1001 1 1 €101 O1 X 11

1 23 SHO AQ002 F 0719 0666 100 1011 O O 1111 11 0 11

1 21 SHO BOOl1 ACOC1 A0ODZ F 1040 0666 100 1011 0 1 1111 01 1 10

1 21 NIV AQQOL M

1 2l NIV AQQO2 F 1041 0964 000 0101 0 1 0101 0101 0 0
1 2k NIV BOO1 AQQ1 AQDQ2 M 0362 0964 000 0101 ¢ 1 0101 0101 0 1
1 £3 WAR AQQO1 M 0333 0467 000 1101 2 k21 9] 1

1 21 WAR A00Q2 F 0231 0467 101 1001 3 A01 Al 1

> 24 WAR BOO1 AGOl ACQ2 i 0367 0467 101 1101 I 33101 0O 1

i i CRU AQO1 M 0715 0964 101 1101 1 1 1101 0101 1 0
i 21 CRU AQOQZ2 F 1118 0964 000 1111 1 O 1001 0101 1 0
1 &d CRU 8001 AQ01 AQOQZ i 0564 0964 101 1111 1 1 1101 0101 1 1
1 23 PEA AQO1 M 44 1266 101 1101 1 0 1001 Ol 0 d

1 V! PEA ACC2 F 55 1266 010 1131 1 1-ii1l3 Q1 i 1l

d 21 PEA BOO1 ACQl AQQ2 M &5 1266 111 1011 1 1 3101 O} 0 01

1 vl LUT AOO1 M 42 0966 000 1110 1 0O 1001 Ol 0 10

1 i | LUT AQQ2 7 44 0966 000 1111 1 O 1001 Ol ¢ 11

;! 21 LUT B001 ACOL AQOQzZ F 66 0966 00C 1110 1 © 1001 Q1 0 10

1 21 MAY ACOL M 36 0867 000 1111 i 1101 01 1

1 21 MAY AQQ2 F 37 0867 101 1111 1 a4il Q1 0

1 21 MAY BOO1 AQO1 AQO2 M 62 0867 101 1011 ¢ 1311 Qi i

1 23 SWA AQQC1 M 35 0268 101 1411 I 1301 Ol 1

1 21 SWA ACO2 F 37 0268 1013101 0 1001 11 1

1 21 SWA BOO1 AQC01 AOOZ2 M 60 0268 101 1001 1 4101 i1 1

1 21 MAR AQQ1 M 0142 0565 101 1111 1 © 1001 0101 0 o1 0
i il MAR AQQ2 T 0944 0565 101 0101 ¢ 1 1111 0Ql01 0 0l 0
1 21 MAR BOO1 ACQC1 AO0C2 F 0964 0565 101 1111 0 1 1101 0101 0 01 0
i 21 MID AQCL M 0928 1067 000 1111 13301 ®i 0

i 21 MID AQQ2 F 0531 1067 000 1011 1 4101 11 0

1 21 MID BOO1L AGOl AOCZ2 F 65 1067 000 1111 16101 11 ¢

i 2 JON ACO1 M 46 1270 600 31111 1 1 1101 01 0

i 23 JON ACQZ i 48 1270 000 1001 1 1 1101 Qi1 0

i 21 JON BOOl AOO01l AQOZ 2 70 1270 900 1101 1 1 %301 Qi 0

- ol STO AQQl M 38 1267 000 0101 041001 0Ol 1

1 1 STO AQQ2 7 41 1267 000 1001 1 2301 01 1

i 21 STO BOO1 ACO1 AQO2 M 67 1267 C0O 1101 198301  C1 o

d 21 $MI AQOQ1 M 47 1070 000 1001 1 1 1101 01 1

1 21 SMI A0Q2 F 51 1070 000 1101 ¢ 1 0101 Ol 1

i 2 SMI BOO1 AOOQC1 AQOQ2 & 70 1070 000 1101 1 1 1301 @1 1

1 21 DEC AQQ1 M 41 0967 100 01C1 1558101 @l 0



CARD STUDY KIN INDIV PAT MAT

1 21
1 24

DEC AQQ2
DEC BOOl1l AQO1 AQO2

RACE

S P BO DOB DOT ABO MNSZ P

|

M

46 0967 100 0101
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RH

0 1111
1 1111
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LU FY

[

JK XG LE DO 8C CO YT DI MARKER



NAME

GAG
GAG
GAG

CON
CON
CON

Wil
WIiL
Wil

HEL
HEL
HEL

ML
HIL
HIL

MIL
MIL
MIL

WIL
WIL
WIbL

MUR
MUR
MUR
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BEL
BEL

WHA
WHA
WHA

HEW
HE W

GOO
GO0
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CAU

INDIV
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AQQ2
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-AQ02
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AQQ2
BCO1
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BOO1
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AQOQ2
BCO1

AQOQ1
AQQ2
BOO1

AQQ1l
A0Q2
8OOl

AGCO1
AOQZ
BCO1

AGQIL
AQQZ
BOO1

ADOQ1
ADQ2
8001

AQOL
ARQ2
B0O01

AQQ1
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B001
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BA
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21
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Bt e
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N N
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i
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DoOT
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BUN

SIM
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WIL
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Wil
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PEA

LuT
LuUT
LUT

MAY
MAY
MAY

SWA
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SWA

MTD
MID

MID

§TO
5TO
§TC

DEC
DEC
PELC

INDIV

ACCl
AQQ2
8001

ACOl
AQQ2
2001

ACO1
AGO2
3001

ACO1L
AQQ2
8001

AQO1
AQO2
BCO1

AGD1
AQQ2
8001

ACO1L
ACO2
BOO1

ACD1L
AQD2
BCOL

A0OQ1
ACO2Z
BOO1
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AQG2
BOO1
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8001
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8001
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I W

W W W W mw
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W w @
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99
3
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- 23
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D. Grascow DaTa

DATA CODED ACCORDING TO THE INSTRUCTIONS GIVEN IN
SecTION B-3 oF CHAPTER III oN cArRDS 1, 2 AND 3.



CARD STUDY KIN

P Bt el b b et b b e et el ped Bt Bl e el et ek b b et B pd o et el Bt e et ol bl b e ek e e e el et b b bl et e e Beb ek pd el b el ) e B et

21
21
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22
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21
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23
21
21
21
21
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APPENDIX IV

TABLES OF THE LOG LIKELIHOOD VALUES USED TO PLOT
THE GRAPHS OF FIGURES 8, 9 AD 10, THE EVALUATES
AND THEIR TWO-UNIT SUPPORT LIMITS ARE ALSO GIVEN.



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE ABO LOCUS

0400
0405
CelDd

3 Gel5

020
Da25
Qe30
Qe35
Ce&Q
Qo&b
050
Q&5
060
0465
OO
Qa5
Q080
0«85
D490
0895

1400

EVALUATE AND

| // XEQ GSUPP

« GO

-0e¢251937E
-04251636E
~0+281721E
“0s2522F2E
=0+253132E
~“De254513E
=0+ 256397E
~0«258831E
-0e261886E
‘002656405
~0e270204K
wls2 T2T22E
=~0¢282390E
~0s290487TE
~0e3004]19%E
wle 312620
~0«328753E
«0e350205E
=0e381653E
-De43T7366E
=0 s 399999

03
03
3
03
03
03
03
03
Q3
03
o3
03
03
03
C3
Q3
Q3
03
03
03
07

«01

=0+251846E
=0e251622E
~0251786E
-0e252362E
=0« 2533 71E
~0s254848E
=0e256837E
=04259392E
~0e262578E
~0e266485E
~0e271226E
~0+276955E
=0+283886E
~0a292308C
=~04302676E
=~ 31567BE
-0332509€E
~0e355647CE
=0+ 389992E
~-04455619E

03
03
03
03
03
03
03
03
a3
03
03
03
03
Q3
03
Q3
03
Q3
03
G3

2=UNIT SUPPORT REGION= 0«06 (0s40090421)

«02

»0s251TT1E
-0e251626E
=0e251868E
«09252527E
=0s253627E
-0e255204E
«0+257302E
=09 2599756
=0s263297E
=0e267362E
~0e272288E
=0s278236EL
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=0e273389E
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03
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-0e251666L
-0e251672E
=04252081E
=0e252912E
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~0e¢255976E
=0«258299E
~0s261222E
~-0s264828E
-0e269220E
~0e274533E
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Cal5 ~0e296079E 03 -0e296641E 03 -0s297241E 03 -06297876E 03 ~0s298550E 03
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0435 -0e314799E 03 ~0s316194E 03 -0e317639E C3 -0«319135E 03 -Ue320680E 03
Ce&0Q «“0e322289E 03 =-0:323948E 03 =-0e320664E 03 ~0e327438E 03 =0s329272E Q3
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=0s299482E
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~0e486343E
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03
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e
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=0 d57958E
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=0e270766E
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~0s256948E
~0e258248E
~0e¢259950E
-0e262085E
~Ce264694E
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=04271563E
~0e275972E
~0e281165E
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~04362701E
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Q3
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3
3
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+ 04

~06256178E
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=04258555E
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~0e262565E
=0e265276E
~04268528E
-04272388E
=0e276944E
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~0Ue288631E
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o3
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=0e296821E
~04298593E
=0e301272E
=0«304509E
~0+309572E
=0e315354E
=0+3223T6E
=0« 230801E
=0e340843E
=0e352793E
~0s367056E
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=~0e405097E
~0s431089E
=0e464501E
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~Qe706102E
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3
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03
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«0e«301921E
«0+305757E
=-0¢310635E
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~0a323943E
~0e332672E
~0e343069E
=0e355446L
=0a370232E
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~0e409833C
=0437078E
~0eb4T72403E
«0¢521029E
=0s596035E
= e T 23928

Q3
03
03
03

0

03
03
03
03
g3
03
03

Q03
03
03
03
@3
03

Bk
Vo

«03

=0«295795E
=C0e296179E
=0e297424E
~0s299554E
~0e302609E
~0e306647E
~0e311745E
~0+318006E
~0e325567E
~0s334609E
~0e345374E
~0e358194E
~0wd1322BE
=0« 392050E
~0e414782E
-0 e443383E
“Qe480819E
~«0e533224E
=0e617025E
~0«818002E

OO ONDO O O0COCE O

0L LD W LWL W W W W W W

&
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s
Vo
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~0s295804E
~06296359E
-0s297778E
~0s300089E
=0s303336E
~0+307579E
=0« 3128 9E
=0«319409E
~0e327250E
=0 e336616E
=0s347761E
~0s361041E
“QuB78952E
~0s396219E
~0e419962E
=~0s450031E
-0s489807E
~0eb46564E
-0s641401E
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0+05 «“Q« 7C1075E Q2 -0« 700876E 02 =04 700712E 02 ~0¢700585E 02 -0« 700494E 02
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Cel5 -0« 7Q0704E 02 =0s 7T00867E 0O2Z =~0+701069E 02 =0« 701308E Q2 =0«701587E 02
020 =0+ 701902E Q2 ~Q0e702260E 02 -0« T02654E 02 =0¢703087E O2 =0e703564E 02
Qe25 ~0e TO4OBCE 02 «~0«704638E 02 =0 705237 .02 «0+705878E 02 =0«706566E 02
0430 ~Qe«TOT296E 02 ~0«708072E 02 =04 7T0B895E 02 ~0a703758E 02 ~0s7T10675E 02
Qe3D =0+ 711636E 02 =0+« 712651E Q2 “DeT13V1IZE 02 -0e 714825 02 #0e 7TL5993E 02
De4C ~0s717212E OZ ~0s718487E C2 =Qe719823E 02 ~0e723211E 02 =~0e722662E 02
045 ~0e724172E 02 ~Qs725747E 0OZ ~0e727385E 02 -0e729092E 02 =0¢730865E 02
0450 ~0s732712E Q2 =0s 734635E 02 =0ae736627E 02 ~0s 738702E 02 -0« 740858E 02
Qe55 ~0s T43096E 02 =QeT45426E C2 ~QeT47847TE 02 =0« 7TB0363E 02 “0x7TB2976E 02
Qsb0 ~0e755694E (2 ~0e758524E 02 =~0e761463E 02 =-0e764525E 02 =Qu767710E 02
De65 =0+ TT1027E 02 =0e 7T7T4483E C2 -0s 7TTBOB5E 02 ~0s78L843E 02 ~0e785T63E 02
Ce70 =0« 78985 7TE 02 UmQw TO4LI9E OZ -0+ 798616E 02 =-0sB803306E 02 =0s808224E C2
Ce7B =0« 8133838 Q2 ~0¢818813E 02 “0CeB24523E 02 -0+s830544E 02 -0 eB836899E 02
Ce80 ~0s843631E 02 «~0+850765E 02 =0+858352E 02 ~0s866441E 02 =0eBIBOSIE 02
Ds85 =0+ 8B43T71E 02 ~Q0eB94374E 02 =0 «9053199€ 02 “0«916983E 02 ~0s929886E 02
0690 =“0s944124E 02 ~0s959976E C2 ~0e97T7825E 02 =0 998199E 02 =041 02187E 03
0e95 =~0s 1050066 03 ~Cel08479E 02 ~0e¢112985E 03 ~0ellP376E 03 ~0+130370E 03

EVALUATE

=UNIT SUPPORT REGION= QCsl0 (040030+43)



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE FY
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Oe0

0«10
Csl5
0«20
0e25
0«30
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040
Qe45
Q50
De55
060
Deb5
Oe70
DaT5
0«80
DeB5
0«90
0«95
1400

EVALUATE AND

+ 00

-0¢199030E
-0+ 200417E
-0a202343E
-0e204828E
~-0s207903E
-04211607E
~04215994E
~0e22113CE
=0e227106E
~0+234036E
~0e242073E
~0e251420E
“De262354E
«“0e275270E
~0e290747E
~-Ds309686E
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~Qe411272E
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03
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~0210047E
~(0e214153E
~06218981E
~06224608E
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~0s238713E
~0e247508E
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«0e284201E
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03
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o3
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-0s225838E
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~0e159672E
-0«161215E
=0«163220E
~0el65714E
-0+ 16873CE
~“0¢172309E
=01 T76505E
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~0e180356E
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~0el99669E
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~0525948E
~0e544958E
-0+568622E
-0+599297E
~0+641839E
«0+709277E
~0+869598E

4
¢

G2
o2
o2
oz
G2
02
Q02
Gz

g2

« 04

~Je&36843E
-0e438335E
“0e440491E
~0e&443345E
~0e&446927E
~0e45129GE
=-0s456502¢E
~0s462652E
-0e469852E
—004782555
~0e488080E
-0 +499589E
~Q0s513190E
~0e529451E
~De545262E
~0s574091E
~0eb606621E
=0s652614E
=0s728796E
“0¢9259213E

02
02
G2
02

~
v

02
G2
G2
02
Q2
02
02
0z
02
02
02
C2
02
02
02



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE GC

O«0C
0405
Q010
Qelbd
D620
D625
0s30
0«35
Qo4
Qadd
0«50
Ce55
D60
Deb5
070
Qs75
0«80
QelD
0490
0495
1400

EVALUATE AND

« 00

~04325778E
~04337776E
-0+ 350816E
-0+364978E
~0e380367E
~0e397107E
=-0s4] 5358E
-00435311E
“0es5T215E
~0e481381E
=0+508216E
-0 53 82E5E
~0e572228E
~De¢611160E
~De656558E
-0« 710760E
~DaTTT680E
~0e864669E
~0s+988231K
«0s 120102E
~0e29999%E

o2
0z
02
02
02
0z
ez
02
02
oz
02
02
02
02
02
02
02
02
Q2
03

~

o

2=UNIT SUPPORT REGIC

«01

~0«328098E
~0«340298E
«0+353555E
~0e367954E
~0e383601E
~0s400632E

~0e419206E

-0s439528E
=0 e461853E
~0e486520E
-0e513946E
~JeB544705E
=0 S T9BFTE
=0e619663E
=0 666600E
~0e722958E
=OnTP3137E
~0e885626E
=0.102047E
~0e126979E

INR 0400 (00K

LOCUS

02
@2
02
02
cz
02
02
02
Uz
02
G2
02
02
02
o2
0

02
U2
03

03

s0609)

«02

~04330456E
~-0e342862E
~0e356340C
~0e«370979E
~0+386892E
~0e404217E
~0e423122E
=0e443824E
~0e466591E
=-0s491769€
~0«51981CE
-0¢551321E
~0¢587135E
~0e528436E
~0e677010E
=0+ 73569%E
=0+809458E
~049081L7CE
~0e¢105656K
~0s1358586E

02
02
02
02
02
G2
02
02
02
02
02
02
02
Q2
02
02
2
02
03
03

+03

~0«332855E
~0e345470E
-0e¢359172E
~06374056E
=0¢390240E
-0+407865E
-0e427112E
=-Ce&4482U2E
~0e471419E
«~Ce49TL3LE
~0e525812E
'00558107E
-0+594908E
~0e63749%9E
-0«687821E
~0e749028E
~04826738E
~0e932557E
~06109754E
-0el48385E

02
02
¢2
2
02
02
g2
02
g2
o2
o2
oz
Q02
G2
02
Q2
ce
2

=
-

03

204

~04335295E
~0e348121E
=0e¢362050E
~Qs377184E
~0e393644E
~0e411578E
~0e431174E
=~0e452665E
=0e476350E
-0#502612E
-0¢531958E
-06565074E
~0¢602912E
=0e646865E
=04699058E
-0e763000E
~04845095E
=06959106E
~0e114492E
~0es169832E

02
02
Q2
02
02
Q2
g2
Q2
02
02
2
02
g2
02
G2
02
02
c2
03
03



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE HP

0400
0«05
Qel0
Oelb
020
Ce25
0e30
Qe35
Qa4
Cel5
0e50
0855
060
Cebb
D70
Qs75
0«80
Ce85
0«90
Qe95
100

EVALUATE

+ 00

-0« T7485%96E
-0sT51136E
“0«755777E
~0s762574E
-0« 771619E
=0+ 783042E
~0s TS TOZ1IE
D¢ 81 3791E
-0¢833663E
=02 857040E
«“0:884463E
~De916652E
«04954599E
“0ie 29 FTOSE
~0+105405E
~0+112085E
~0e¢120554E
~0s121828E
=0el4B8B1l96E
~Ce176962E

~0s399999E ¢

02
o2
02
0z
o2
02
g2
02
G2
02
c2

02
02
o2
03
¢3
03

Q2

AND 2=UNIT SUPPORT

«01

~0e748939E
=0« 751895E
=0e¢756961E
=0« T764201E
=0« 773708E
~0eT785628E
=0+800142E
=0s+817505E
~0838042E
=0e862182E
~0e3890491E
=0e923744E
~04562994E
=0 1009 SE
«0s106628E
=Ce113613E
=0e 122837k
-0 134579E
=Del32517E
~0e186353E

REGION= Qe00 (Ce00s0o18)

OO0 000
WL W ww

02

=0e749362E
~0e752738E
-0e758232E
~Qe765917E
=0e775895E
~0e788316E
~0e803378E
~0s821348E
=0 842566E
=~0e867489E
~Q0eB896719E
~0931074E
~0¢971687E
~0«102019€
~0el07904E
=0e115216E
~0sl24642E
=0s137551E
“DelB7372E
=0¢198520E

02
g2
02
02
02
02
02
02
02
02
o2
02
02
03

0
W

03
03
03
03
03

«03

-0e743869E
«0e753666E
=04759521E
=0 767724E
=0« 7T78177E
=0e791110E
=0806729E
=0+825318E
~Qe847237E
~0e4872967E
=~04903149%E
=0s936652E
=0 9BOGY2E
~0elC3103E
=0«109236E
=0ell6902E
~0e126881E
=0el40780L
~0e«162906E
=~Ge2l 5FH2E

gz
vl
02
02
o2
c2
02
02
@2
e
02
03
03
03
03
C3
c3

U4

=0e750462E
-Qe 75467TEE
~0e761039E
~0e769624E
-0¢780560E
-0e794010E
=0«81019%E
~0eB829422E
~0s852061E
~0e878623E
~Qe909792E
-0« 946489E
-0e990027E
~0el1l04231E
«-0ell0628E
=0s1186T8E
-0el29270E
-0s1443059E
-0s169328E
~Qe245356E

02
02
02
02
g2
G2
02
02
Q2
02
Q2
02
02
03
03
¢3
03
Q03
03
03



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE LPA LOCUS

0400

005

0410
Qsl1l5
0«20
0e25
0«30
0«35
040
De4b
0«50
Qe55
0«60
065
Ce70
Qe75
0480
0e85
030
095
1400

EVALUATE AND 2=UNIT SUPPORT REGION= (400 (040090425)

« CC

'001788495
-0s182264E
-0s186007E
-0e190108E
~0e194602E
~0e19953CE
-0s204947E
-0s210916E
~0e21751%9E
-0e224857E
~0w233063E
“Qs242311E
~0s252837E
-0+ 264975E
~0s279210E
«0e296298E
~0¢317504E
“0e3245200E
-0a384710E
~0+453026E
~0s999999E

g2
02
02
Q2
02
02
02
02
02
02
02
Q2
Q2
02
02
02
02
Q2
02
92z

06

o 01

-0e179507E
~0e182986E
~0¢186798E
=0¢190974E
=0+ 195851E
=0+200573E
=0e206094E
~0e212183E
~0s218924E
~0e226424E
=0s234822E
=0 244305E
=0«2505123E
~0a267635E
=04282368E
«0e¢300156E
=0e322416E
=~0«351889E
«0+395043E
=0e475145E

02
02
02
Q2
G2
c2
0z
o2
02
02

~
~

02
Q2
c2
oz
02

2
W

G2
02
02

«02

-0+180178E
-0s183721E
~0¢187603E
=-0s191856E
~0e196518E
~06201635E
=-0s207264E
~0e213476E
=~0422C359E
~0s228027E
~0e236625E
-0e246352E
~0+257476E
-0s270383E
-Q04285647E
~0e304189E
~0e327607E
=0+¢359091E
~0+4006620E
-04503719E

02
02
02
02
02
02
02
0z
02
p2
02
o2
02
0d
02
0z
02
02
02
02

03

~-(es180860E
=-0el84469E
~0s188423E
=0el92755E
=0e197503E
«~0+202718E
=-0e208458E
~0e2147956E
~0e221826E
~04225666E
-0e238473E
-0 2406455E
-0 e25990CE
~Je273224E
«0e289055E
«De3084L2E
-0s333108E
-0 e3566888E
~0e419774E
~0e544073E

G2
Q2
02
02
0z
02
02
Q2
02
G2
02
02
Q2
02
02
02
w2
02
Q2

~

02

s 04

~0e181556E
~0e¢185231E
-0e¢189258E
~0s193669E
=0s198507E
~0+203822E
~04209675E
-0e216143E
~0e223325E
~0e231345E
=~0a240367E
=04250615E
~04262398E
~Qs276164E
-06292602E
~0e¢312844E
~0e¢338957E
~0e¢375383E
~Qe434990E
~0e613197E

02
02
02
02
02
c2
02
02
02
02
02
o2
02
02
02
02
02
02
Q2
02



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE PGM LOCUS

0«00
C«0C5
0610
Cel5
Ce20
De25
0430
035
Ca&C
Cekb
Q50
055
Ce60
Oab5
Ce70
Ce75
O+ 80
CeB5
090
0e?

1.60

EVALUATE AND

+ 00 01
-0418714%9E 02 -=04187161E
~0e187449E Q2 ~0el187581E
=0+188355E 02 =0¢188610E
-0+189879E 02 -0 19026CE
~06¢192047E 02 =0el192561E
=0+ 1948B93E 02 =0¢195548E
~0e¢198466E 02 ~0e199273E
«0¢202830E 02 ~0«203805E
~0+208071E 02 ~0e209234E
~0e214302E 02 ~0e¢215678E
~0e221669E 02 Qe 22329 TE
~0+230378E 02 =0e232304E
=0e240703E 02 =Q0e242994E
-0+253035E Q2 =0e¢255788E
~0e267950E Q2 =0e¢271314E
~0¢286350E 02 ~0+290565E
=0s309745E 02 0315237
~0e340980E 02 =0e348612E
“Qe386436K Q2 =0e398450E
~0e466457E 02 ~Ce492661E
=-0s 199999E OF :

2~UNIT SUPPORT REGION= Q4«00

02
02
o2
o2
cz
o2
02
02
02
02
02
2
G2
2
02
02
oz

0O
W

02

.

Cel030040)

02

-0e187197E
~0es187738E
=0¢188889E
~“0s190668E
«~0+193102E
~0e¢196232E
=0¢200113E
~04204816E
-04210437E
~0e217103E
-0e224979E
«0e234295E
~0e245367E
=0e258650E
~Q0e274826E
~0e294992E
~0+321063E
=0e356863E
=Q¢411957E
~0e526571E

0z
c2
G2
02
02
oz
02
02
02
02
c2
02
c2
g2
02
02
c2
02
Q2
o2

«03

-0e187256E
-0+187919E
=0¢189194E
=-0+191101E
=D+ 193671E
=0el196946E
=04200984E
~0e205863E
~0e211682E
=0e218575E
~0226720E
=-0e236357E
=0s247830E
~0e261625E
«0e278493E
-0 e299650E
=-0e327266E
=0e365827C
-Qe427358E
-0e2T746LEE

G2
02
0774
2
02
Gz
Q02
02
(074
02
02
02
02
02
vz
L2
c2
02
02
02

«04

~0e187341E
-0+188125¢€
-0e¢189524E
~0a191561E
-0el194268E
~0el97691E
~0+201890E
-Ce206947E
-04212970E
=06220097E
-0e228517E
-0e238494EC
~0e250383E
=Q0e264723E
~0s282331E
~0e304561E
=0¢333887E
“0s3T75632E
~0e445235E
~0s657192E

02
02
02
02
02
g2
02
02
02
02
g2
oy
02
02
c2
02
o2
02
02
02



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE ACP LOCUS

000
005
Cell
Qel1l5
0.20
De25
0s30
0e35
0 e&0
0e45
Ceb0
Oa55

Q665
Qe 70
Qe75
0e80
CeB5
0«90
095
1«00

EVALUATE AND

«C0

~Qe207943E
~0«205266E
~0+203230E
=0+201833E
~0e201086E
-0+201008E
~0e201632E
~0+203004E
~0«205190E
=0e208277E
-0e212383E
=0e21 76738
~0e224372E
-0e232801K
=024 3440E
=0« 257034E

“0¢274841E
~0e299225E 0
~0+335505E
~0e400663E (

=0» 199989E

02
02
02
02
02
o2

COOOOO0O0C O
RPN NN

o
28]

COO0 000
~I NN NN

2=UNIT SUPPORT REGION= 0.+23

«01

~0+207356E
=0+204808E
=0+202899E
=0s201631E
=~0+201016E
~0s201076E
=0«201845E
~0e203374E
=0s205732E
~0s209012E
~0e213340E
=0«218891E
~0s225906E
~0e234733E
=-0e245852E
~0e260204E
~0e¢279084E
-0«305262E
~0e345202E
-0eb422160E

02
v2
02
02
0z
02
02
02
02
02
02
02
02
02
02
02
oz
02
02
c2

(0eQ00s0458)

«02

=-0«206795E
~06204375E
=-0e202594E
=04201455E
-0+ 2009 73E
=0+201172E
~0e202088E
-04203777E
=0.206311E
-0s209789E
=-0e214346E
~0s220168E
~0s227514E
~0e236757E
-0« 2484688
=0e262554C
~0+283609E
w(e311815E
~0e356144E
=0e¢450114E

02
02
2
o2
02
02
02
02
02
02
02
02
0

02
g2
02
02
oz

5
W

02

«03

=04206260E
-0e203967E
~0¢202314E
~0¢201306E
~0+200958E
=~04201296E
=04202362E
~0e204213E
=-0¢206927E
-00210609E
=0e215402E
=0e221505E
=0s229196E
~0+238880E
=025 13TTE
~06267098E
~0e288448E
«04318966E
~Qs368666E
~0e¢489850E

0z

s 04

=-06205750E
-0+203585E
~0+202061E
=0¢201183E
-0+20096%E
=0e201449C
~0s202668E
~0e204684E
-04207582E
=0e211473E
-0¢236511E
-04222906E
~0s230957E
~0+241105E
-04254029E
-0¢270853E
=04293635%E
-0s326818C
=0+383254E
~0e558358E

o2
02
0z
02
02
cz
02
02
0z
02
Qe
G2
e2
02
G2
02
0l
0z
02
02



LOG LIKELIHOOD FOR ALL VALUES CF B AT THE AK

Cs00
005
0¢10C
0sl5
Ce20
0«25
0e30
Ce35
Ce&0
Detd
0«50
Ces55
060
Qeéb
QeT0
Ce75
0«80
0e85
090
Q'e25
100

EVAL

-

¢ 00

~0e693147E
=0e719294E
~0e¢ T4 7837E
=Qes 778957E
=0+812883¢E
«~0s849895E
=0 890346E
~0e%24674E
~0«9B3430E
=0 103 T32E
=0¢109725E
=0el116445E
~0e124054E
=0s132786E
“0e14298CE
~0e¢155162E
=0e170219E
=0+ 18980%E
~0e2l1 765BE
“0e265659E
=-0e999999E

el
01
€1
0l
01
0l
01
01
01
o2
g2
02
02
02
Q2
02
02
g2
02
02
06

) 2=UNIT SUPPORT REGICN= 0400

«01

~0«698192E
-0e724806E
-0« 753848E
=Qe785510E
-0«820C28E
-0e857698E
~0+898886E
~0+944050E
=0 9937TT1E
-~0e104878E
=0¢111007E
=0e117889E
~0e125702E
=0e134695E
~0eld45236E
=0«157906E
=0l 73699E
~0e1%94531E
=0¢224928E
“Q4281177E

LOCUS

01
01
01
01
Cl
C1
01
01

ez
o2
02
cz2
02
G2
02
02
ez
02
02

(0eQU90De31)

«02

=0e703328¢E
=0s730414E
=0e759964E
=D 7921 TTE
=-0e827299E
=-0s865641E
=0e507584E
=0e953609E
=04¢100432E
~04106050E
=0e¢l12318E
=0e119371E
=-0+4127397E
=0e136664E
=~0wl47575E
~0e¢160772E
=0 L TTITZE
e 1998611k
=~0¢233069E
=04301212E

01
01
01
01
o1
01
Ccl
01
0

o2
c2
02
02
02
02
02
0z
02
02
02

03

-0+ 708556E
=04736121E
~04766187E
~0+798959€
=04834699E
~0e873727E
~04916445E
~0s963355E
~0¢101509€
~0e107248E
~0+113660E
~0e120891E
~04129140E
~0+136699€
~04150005E
~0+163771E
~0+181265E
~04205107E
~0e242312€
~0s329494E

0l
0l
cl
01
¢l
01
0l
01
02
02
e
0z
02
c2
o2
04
02
0z
02
Gz

04

-04713878E
=0e741928E
-Qe772517E
~04805861E
=0+842230E
~0e8815961E
~0e925473E
=0s973293E
=0s102609E
~0«108473E
~0s115036E
~0el22451E
=0+130936C
~0+140802E
-0el52532E
=0e166915E
~0¢185400E
-0e¢211092E
=0e252999E
=Q0e¢377913E

01
1
OI
01
C1
Cl
ol
ol
02
02
02
02
02
02
02
02
02
02
02
c2



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE ADA LOCUS

«C0 « L1 «02 «03 « 04

J¢00 ~0e554517E 01 ~0e550557E 01 =04546676E 01 -06542874E 01 -0e539145E
0«05 ~J¢535502E 0l -0«531931E 01 =-0e528436E 01 -0¢525017E 01 ~0s521673E
Celd ~0+518403E 01 -Ce513208E 01 -0e512087E 01 ~0650903%E 01 =-0+506065E
Oelb =0e503164E 01 =0«500336E 01 =0+497581E 01 ~0e494E99E 01 ~0e492289E
0e20 ~0e489753E 01 -0e4B87289E Ol ~0e484899E Ol -0e%482582E 01 ~0e%480338E
De25 ~0e&78168E 01 -0 4T76071E 01 -0e47404%E 01 ~0e472102E Ol ~0e&4T70230E
0430 =0s468434E O ~De466T14E Ol -0¢465C071E 01 -0e463505E 01 -0 e462019E
0635 ~-0e«460611E 01 -0e459284E 01 -0s458C38E 01 ~0e456874E 01 -0e455794
0e&l =0e454799E Cl =-0e453830E 01 =0e453069E 01 ~0s452336E 0Ol ~0e451695E
Debd =0s451146E C1 =0« 450693E 01 ~0s450335E © ~0e45007T7E 01 -0e449920E
0950 =064 49868E 01 -0 449921E 01 -0e450085E C1 ~0e450361E Ol ~0e450754E
0e55 ~0s851266E 01 =0s451902E 01 -0s452666E C1 -0es453562E 01 -0e454596E
060 =-0e455773E C1 -0« 457098E 01 =-0e458578E 01 ~C0e460220E O1 ~0s462030E
Deb65 «“0a464017E C ~0e466189E 01 -0e468556E 01 ~0e471128E 01 -0 e4T73917E
Qe70 - -0 4T76835E 01 -0e480196E 01 “0s483716E 01 -0s487511E 01 ~0e491601E
CeT5 -0+ 496007E O1 -0e¢500752E 01 ~0e505865E 01 =0 2112375E D1 -0e517317E
CeBO ~0e523733E Q1 -0s 53066 7E 01 =0 «¢538175E 01 ~DeD46319E 01 ~0e555174E
0s85 ~0e564830E 01 ~0e575394E Ol -0¢586998E Ol -0e599807E U1 -08614026E
090 -0e629922E 01 -0s647844E Ol ~(s668268E 01 ~-0e691857E 0Ol ~0e719587E
0485 ~0e752966E 01 -0e 7T94526E C1 =0, 849009E Ol ~Ce927064E 01 -0e106267E
1400 “0eQQ99STE 06

EVALUATE AND 2=UNIT SUPPORT REGION= 0450 (0+0050+92)



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE PTC LOCUS

0«00
Q.05
Del0
Celb
Qe20
0e25
0s30
De35
Ceb0
Qo3
0650
Cs55
0660
Qe&5
0«70
Qe75
0«80
085
0«90
0695
16C0

EVALUATE AND 2=UNTT SUPPORT REGION= 0400

« 00

~0e221851E
-0e227012E
~0e232854E
~0s239435E
~0s246825E
-0e¢255108E
-0e264386E
~0e¢274788E
=0e286472E
-04299642E
-0+314560E
«0s331572E
«0«351150E
~0e¢373955E
~0«4009586E
-Qe433668E
“0e4T4612E
~0e¢528530E
~0e606069E
~0e741207E
~D+999999E

¢l
Ccl
01
01

o1
01
01
C1l
01
01
01
Ccl
Gl
Cl
01l
Ol
cl
o1
01
06

«01

=04222831E
=0+228124E
=0e234109E
~0+240846E
~0e248407E
=0e256880E
=04266372E
SR e TTRLI6E
~0+288980F
~06302476E
=Ce317782E
~04335264E
~0e355427E
=0+378981E
=0+406982E
~0e4410%0E
~0s4B84142E
=0e541613E
-0s626438E
~0+785145E

01
01
Ccl
Cl
Cl
o1
C1
01
01
01
1
01

~
W

01
01
01
01
01
C1

N
s

(0eQ0Q30e74)

«02

=0s223837E
=0e229264E
=04235394E
~0+4242290E
=04250026E
=0e¢258693E
=0+268404E
=02 279298
=0e¢291549E
-04305382E
-06321090E
~0e339C63E
=0s359839E
=0¢384183E
~0s413247E
~0e448862E
~0e494229E
~0e555721E
~0¢6492948E
-0a841992E

01l
0l
01
el
01
ol
C1
ol
Ccl
01

0
W

01
0l
01
01
01
01
0l
01
01

«03

-0e224868E
-04230432E
~0e236710E
=0e243767E
=-0e251682E
-0e260548E
~0e270483E
~0e281633E
=-0e294181E
-0+308363E
~-0e324489E
=0e342974E
-0s364392E
‘01389572E
-Qe4l9769E
=0e457016E
-0e504937E
~0e571019E
~Ce6T75302E
~0+922399E

01
01
Cl
01
01
01
Cl
01
01
01

01
0L
ol
ol
01
ol
ol
ol
01

e 04

~Da225927E
-0e231628E
-04238057E
=0e245279E
~04253375E
=04262445E
=0+272611E
=0e284024E
-0e296878E
-0e311421E
-0e327982E
-0e347001E

-0+369095E.

-0395160E
~0e426569E
-0 «465585E
-0e¢516341E
~0e587713E
~0e705436E
=0 106034EL



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE AMY LOCUS

000
0«05
0e¢10
Oelb
0+20
0e25
0«30
0«35
De4l
0e45
Qe50
0s55
Ce60
Qeb5
Qs 70
0«75
0«80
QeE5
Q90
Qe95

100

00

=0+485202E
-0¢505970E
-0¢528352E
-0e552486E
~0e578542E
=0s606729E
-0s637303E
~0s&70584E
«0e 706968E
~0e746965E
=0e¢79123CE
~0e240631K
=0+896348E
~0s560036E
-0.103412E
“0ell2238E
~0a123114E
~0s13T7224E
01272308
“0s191628E
=0« 999 999E

Gl
C1
01
01
0l
e1
01
0l
Q1
0l
o1
01
Q1
o

o2
02
02
0z
02

~ 3

i

06

WD 2=UNIT SUPPORT REGION= 0400

+01

~Q0e489233E
~0e510313E
~0¢533033E
~0+ 585753 7E
=0584002E
=0e612644E
~0e643732E
=0e6T7T7597E
=0e714650E
=0 755452E
=0+800667E
=0¢851224E
=0+908383E
=0e973925E
=0¢105049E

=0s114222E
=Cel23623E

=0e140620E
=0e162446E
-0 202734E

o

{QeQ09s0«37)

«02

~0e493323E
~0e514722E
=053 7786E
=~0e562667E
=0«589548E
=Ce618656E
=0e650271E
=0«684739E
=Q0e722500E
~0s 764115E
=0+810316E
~0¢862080E
=~0e920752E
=-0«288251E
«0e106745E
=0ell6294E
=0e1282T7T1E
~Qel44271E
~0e168283E
=~0e217067E

0l
01
01
01
0l
0l
01
ol
0l
0l
Cl

o

ol
01
02
02
02
02
0a
02

«03

-0 e497476E
-0e¢519197E
-0e542612E
~0e56T7876E
~0e595183E
~0e0624768E
=-04656923E
-0¢692012E
-0 730494E
=-0e772961E
-04820187E
-0es873210E
~Q0e¢933471E
~0e1C0304E
=041085C5E
~0e118460E
~0el31074E
~0s148220E
~0el74%0C8E
~0e237290E

01
ol
0l
Ol
01
Ol
ol
Cl
0l
0l
01
0l
ol
02

0
~

0z
02
02
02
0z

« 04

=04501691E
=0e523740¢C
-0e547511E
=-04573168E
~0s600910E
=06630983E
-0e663693E
=-0e699420E
-0 738647E
=0 7B1I97E
~04830289E
~0+884628E
~0s946558C
=0«101832E
«0e¢110335E
~0+120730E
~0el34051E
=0el52518E
=0elB82563E
“0e271897E

Ol
Q01
01
o1
Ccl
0l
01
ol
Ol
0l
0l
Ql
01
c2
02
Q2
02
02
02

02



LOG LIKELIHOOD FOR ALL VALUES CF B AT THE GM

0«00
0«05
0«10
Qel5
0e20
Qe25
0«30
0e35
Ot
Oeé&b
050
Dab5
Ceb0
065
Ce70
De75
080
Qe85
0«50
Ca®5
100

EVALUATE AND 2=UNIT SUPPCRT REGION= 0«17

+ 00

=0s67243518
~0e666396E
-0e662525E
=04660750E
~0e661113E
=0+663700E
~0s66862%E
=0e676074E
~0s686269E
=0e659528E
=0es716275E
=0¢ 737084E
“Q0e762751E
~Ue794409E
~0e833733E
-0e¢883343E
~0e947639E
=0« 1034%0E
~Cellb6374E
~0el39362E
~Q0e¢399999E

o2
c2
cz

02
02
ca
Q2
02
o2
02
c2
o2
Q2

W

0
W

02
03

O
@3
o7

« 01

=~Qe670993E
~“0e665457E
=0+662002E
-0+ 660649E
~0s661450C
=0 e664494E
Qe 669%911E
=-0s677883E
=0 e6B88664E
-0e702583E
=0e720090E
~0e741798E
=0e76855%9E
-0+801593E
~0eB842725E
~0e894838E
~0e962877E
~0e10564CE
«0+119805E
“0elab6921E

LOCUS  (FOR ALL TRISOMICS OVER 6 MONTHS OLD.)

ce

£
i

02
02
c2
02
02
02
02
02
0z
o
o2
2
02
cz
03
03
C3

(Qel090e37)

«02

«0e669718C
-Ce664598E
~-0s661562E
=0s660636E
=0¢661876E
~0e665382E
=Q0s6T71294E
~0s679806E
=0s691184E
=0« 7C5780FE
=08 724072E
=Qe 746714E
~0s774617E
=0+809099E
~06852150E
=0s306258E
=0eF79101E
0 107TRT1E
~0e¢123671E
~Qsl56740KE

02
02
G2
02
02
Q2
2
02
02
02
0z
oz
02
02
Q2
¢z
0z
Q3
o3

03

«03

=0e668527E
-0e663824E
-Q0e661207E
=Cs660707E
=0es662392E
=0 eb666366E
~0«672780E
~0e681842E
=0+s693832E
=0+709125E
=~0e728228E
=D+731838E
=0e7TECP36E
-0 eBLl6944E
=0 862039E
=0s919755E
=0e956421E
=~02110812E
~0s128090&
«Ds17068B3E

ua
0Z
02
G2
vz
vz
02
02
02
2
(74
¢c2
0z
Qe
0

02
Q2
G3
03

« 04

~0eb67421C
*=0s663133E
=04660934E
«~0e660866E
=0e662999L
~Jeb6T7447E
~0e674373E
=0e683996E
~0s696613E
=0e712621E
=0 T732563E
=0e7H7181E

BE W2

=Qe872423E
0 e F33293E
=0s101496CE
=0s113297E
=0al 33252E
~0el946596E

02
ez
ez
02
02
02
02
02
02
02
02
02
2
Q2
02
03
03
03

03



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE GM

000
0405
CelD
Qel5
Ce20
0«25
0430
De35
O et
Cetd
050
Ds55
0260
Qeb5
0470
Qa7
CeBb
G99
095
1,00

« 00

-0«901C91E
~(«837664E
-0«777188E
-0¢71940CE
-0s664073E
=-0e611004E
«0e560017E
-0s510955E
‘004636775
-Ce418058E
~0e373986E
~0e331360E
=0¢290086E
~0+250083E
-0e211274E
-Del73590E
-0s136968E
~0s1013508
«0e666813E
-0e329132E
0«00 0000E

«01

~0«888155E
~0e825341E
=-0e765423E
-0e TOBL45E
~-0e653284E
-0s600646E
=0«550056E
-Gs501361E
~Ced54424E
-0 409123E
~Ce365349E
-0632299%E
~0+281987E
=0e242228E
~0e203649E
-Q0s«l66183E
~Cel29766E
-0 e 943419E
-0e598572E
-0e2862636E

LOCUS

EVALUATE AND 2=UNIT SUPPORT REGION= 1400 (0e7191.00)

(FOR INFANT TRISOMICS: NEWBORNS UP TO 6 MONTHS OLD INCL.)

«02

~0e875347E
~0e¢813135E
~0s753763E
-0« 696986E
~0e&42585E
-0s590369E
-0s540170E
~0e&4G1B37E
-0 e445237E
-0 400250E
-0e356768E
~0s3146G3E
=Qe273937E
-0 e234420E
~0e 196069E
~0s158818E
~3sl122604E
=0 ¢B873714E
~0e¢530686E
~3e196478E

01
o1l
Ccl
01
0l
01
ol
o1
0l
01

ol
01l
ol
01
0l
01
00

(B
v

0

o032

-0e862664E
-0s801041E
-0e742208E
=0+685922E
-0e631972E
~C«580173E
-0e530358E
~0e4B2382E
-0e436114E
=-0¢391436E
~0e348243E
-0e306439E
~0s265937E
~0e226659E
-0¢188533E
=0el51%94E
-~0e¢115480E
~0s804381E
~0s463154E
~0e130655E

01
Cl
01
el
ol
ol
Ol
Gl
1
Cl
Gl
01
1
ol
01
01
ol
o0
GO
00

« U4

=04 850104E
=0e789060E
=0¢730754E
~046764951E
~0e621446E
~0e570056E
-0e520620E
~0s472996E
~0e427055E
~04382682E
~0e339774E
«-0s298237E
~0¢257986C
-0e218944E
=0 181040C
=0el44211E
-0s108376E
~0e735415E
=04395970E

01
Cl
ol
0l
Cl
cl
0l
01
Cl
ol
01
0l
0l
01
01
o1
o1
(19
¢o

~0e651645E=01



LOG LIKELIHOOD FOR ALL VALUES OF B8 AT THE GM

Q0«00
Cs05
0el0
0el5
Ce20
0e25
Ce20
035
Qe40
Cesad
CsbC
Deb8
QCe&EC
Cebb
070
Celh
0eBC
Cas85
Q.@O
De95
100

EVALUATE AND 2=UNIT SUPPORT REGION= Ce40 (0e00s0e84)

«00

-0e831776E
-0«813011E
~0s796667TE

 =0e782698E

=Qe771094E
=~0e«761880E
=04 755124E
~0e750938E
-De7T49493E
-0 751033E

“0-755895E

~-0e764550E
-0aTTTHSLE
-0e796180E
=0+821528E
-0+ 855933E
~“0«SQ3157E

. *0«970282E

-0s107325E
-0s126301E
~0sS9999%E

01
01
ol
0l
0l
01
01
ol
(95§
1
0l
Gl
Cci

o~

01
o1
el
ol

02

(654
06

«01

~0e827826E
-0 809551E
~0e793684E
-0+ 780188E
=0« 769058E
~0s760329E
=0 754076E
~0e750423E
~0eT49553E
«0 s 751 T26E
~0e 757304E
-0« 766790E
=0 780895E
~0+8C00647TE
=0« 827598E
~0eB641PLE
~0s914667E
~0sG87206E
-0+11C118E
~0+132637E

LOCUS

01
C1
Ccl
1l
el
01
0l
01
01
Ol
o1
01
gl
01
01
ol
01
01
02
02

(FOR TRISOMICS AGED 7 MONTHS TO 2 YEARS INCL.)

«02

=0¢823975E
-0e806186E
=0« 790796E
=0« 777772E
=0+ 767T119E
~0s758877E
-0«753133E
-0e750019E
-0 749734E
-0eT752556E
=0 758870E
“0eT69214E
=04 784353k
~Js805398E
~0s834039E
=0¢872993E
~-0s927030E
-0e¢10C568E
~0ell3286E
-0s140912E

o1
01

Y
L4

Cl
Cl
0l

0
L

0l
0l
01

8
~

ol
ol
Cl
1l
0l
01
02
02
02

«03

-0s820223E
-0e802918E
-0« 788002E
-0e775451E
-0e765275E
~0«75T7525E
=~Ce152294E
-0« 7T49726E
-0e750040E
-0e753524E
~0s 7T60295E
~0e77T1829E
=06 78BU4GE
=-0e8l0451E
~0e840891E
~Ue882385E
-0 ¢ 940342E
~Cel02596E
-0sll16929E
~0el52721E

01
01
el
01
Gl
0l
01
Q1
Gl
ol
0l
01
01
01
ol
Ol
01
0z
02
02

U4

~0eB816568E
-0e799745E
-0« 785303E
~0e¢773225E
~0e763529E
=0e756274E
~0e751562E
-0e749552E
=0e750471E
~0e754636E
~0e762487E
~Ue7T74642E
~0e791984C
~0e815621E
~0e848179E
=04892420E
~0s954715E
~0e104835E
~0e121191E
~0¢173163E

o1
01
o1
ol
¢l
Cl
0l
o1

0l
01
Ol
01
Cl
0l
01
Cl
o2
02
02



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE GM

+ 00 «C1

0«00 -0:110903E ©2 -0«110810E
0405 ~0e«l10565E 02 ~0e¢110537E
0«10 -0¢110553E 02 =0e110590E
Qol5 -0«110871E 02 =0 110975¢E
0620 =0:111529E 02 =0wll1l703E
Ce25 ~0ell25644E 02 =0 112792E
0«30 -0+113938E 02 ~Jel1l14265E
0s35 =04 1157T43E Q& ~0e116156E
Qe&0 ; -0e118000E 02 “0etIB510E
Csé5 ~0s120764E G2 =0s121384E
050 ~0s124109E C2 =0e124856E
Qud5 -0el128136E 02 =0e129034E
De&0Q =0e132980E G2 ~0e¢134063E
Qeb65 ~0s138838E 02 =0el40154E
D70 ~Qel45997E 02 -Qel47621E
Qa5 -~0s 154908 02 ~0es156958E
0s80 “~0elbb6324E 02 ~0el69014E
DeBE ~DelB8lée6TE 02 ~0el85429E
0290 “0e204128E 02 ~0210083E
0e85 ~0s245899E 02 ~0e256929E
100 -0 999999E 086

EVALUATE AND Z=UN]T SUFPPORT REGION= CeQ8 (0e¢0040e58)

LOCUS

g2
02
02
02
02
g2
02
0z
02
02
g2
02
02
gz
02
C2
02
02
0z

(FOR TRISOMICS AGED 3 TO 5 YEARS INCL.)

02

=0«110729E
~0e¢110521E
~0¢110640E
=0«111C93E
-04111891E
-0+4113055€
=0s114609E
=0es116588E
~0e119041E
=0e122027E
=0+ 125631E
~0e129966E
=04 135188E
~0el4]1525E
“Qel49318E
“0s159115E
=0elT1872E
=0e189501E
~0e216784E
=0e273834E

oz

02
02
ez
02
02
02
02
02
g2
o2
C2
02
02
Q2
o2
oz
02
o2

«03

=-0el110661E
~0e¢l110519E
=0s110704E
-0el111224E
-0e112094E
=0s113333E
~0ell4969E
-0s117039E
=0:119593E
=0el22696E
~0el26436E
=0 «130933E
~0el36358E
=0sl42954E
~0e¢151095E
=0el151388E
~0sl74918E
=0+193930E
=~0e224432C
=-0297808E

02
02
02
o2
02
02
02
02
02
02
02
Q2
02
vz
0z
02
Q2
02
02
Q2

« 04

=0s110607E
-0«110529E
=0e110780E
=0e111370E
“04s112311E
=0«l13627E
-0.1153475
~Ue«ll17510E
-0e120167E
=00 123389%E
-0s12727CE
=0s131938E
~Q0s137573E
=Uaslb4a43c
=~“02152955E
»0«163787E
=-0s178174E
«“0el98779E
~0e233320E
=08339044E

Q2
02
02
02
02
02
02
02
02
02
02
02
02
02
Q2
02
02
02
02
02



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE GM

« 00 «01
CeC0 -0«¢395093E 02 ~0e396918EC
Qe0 «0e394718E 02 ~0e394794E
0e¢l0 -0439559%E 02 ~0e295928E
Del5 “Qe 3977608 ©2 -0e3983409E
0+20 -0s401244E 02 ~0s402105E
Qe25 ~0:406120E8 02 =~0e407270E
Qe30 ~Dedl248lE 02 ~Je&l13942E
Ce35 -0e420454E 02 . =0e422256E
Qe -0e430208E 02 ~Qe432392E
0e&5 ~0e441968E 02 ~Qe444585E
0«50 -0s456028E 02 ~00453149E
Qs55 “Ds&T7T2789E 02 =Ds&4T76510E
060 ~0:4292802E 02 =Qe497258E
Deb5 “0e651684%9E 02 Qe S522235E
070 ~0e546083E 02 =0s552695k
Oel5 ~0e582304E 02 ~Ds590620E
0«80 -0 &28534E 02 ~0s639404E
D485 -0e690454E 02 =~0eT705610E
Cs90 =Ce 7T80832E 02 ~0s804753E
QeS8 ~0e940433E 02 ~06992658E
100 -0e999999E 06

EVALUATE AND 2=UNIT SUPPORT REGION= C«0Q4 (Qe00s0e32)

LOCUS

g2
02
02
C2
0z
c2
02
02
02
02
02
02
02
02
o2
c2
02
o2
02

02

(FOR TRISOMICS AGED 6 YEARS AND OLDER)

«02

-08394793E
=0e39491°9E
=0s396308E
~0e398992E
-0+403023E
=0+408480E
=0¢415468E
~0s424131E
~0¢434€657E
~0el47296C
=0e452381E
=0+ 480367E
~Ue501883E
-0e527838E
=0 559601E
-0e5993861E
=0e650948E
=0 722002E
=02831664E
~0a106037E

02
G2
02
02
02
02
02
02
0z
g2
02
02
02
02
02
02
02
02
02
03

«C3

=0s394718E
~0+395095E
~0s396740E
~0e399688E
=0+403997E
~0+409751E
=~0+417061E
~0¢426080E
=0e437006E
-0e450105E
=0e465729E
=~0s484363E
=Ce506683E
~0¢533671E
~0e566022E
~0e6UBS64E
«0e663241E
-0 739826E
-0e862360E
~0e115637E

c2
02
2
(S
02
02
02
Q2
gz
02
02
02
02
02
e
02
02
e
02
03

« 04

=0e394693E
=0e395322E
Qe 38T223E
~0s400435E
~0e40502%E
=Qe411084cC
-0¢418723E
~0¢428105E
~0e439443E
=0e453014E
~0e469197E
~0e488506E
=0e51166°%E
«04539748E
~0e574381E
=0+618273E
=0+4676374E
«“0s THG32FE
~0¢898013E
=0el32141E

02
oz
02
02
02
02
02
9]

02
g2
02
Q2
02
02
gz
02
2
02
02
C3



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE INV LOCUS

000
005
D«10
Qel5
0e20
Ce25
0«30
0e35
040
Qw45
0«50
Q0«55
060
Ceb5
De70
0e75
D80
Oe85
D90
De95
1«00

s EVALUATE AND 2=UNIT SUPPORT REGION= Oel2

s 00

=0e150744E
~0¢149917E
~0e149515E
-Je149545E
-0s150025E
“0s150976E
«0e¢152430E
~0e154427E
-0e157028E
~0s160303E
~0s164354E
~“0s169311E
~0s175361E
~0e182763E
-0s191901E
-0e203375E
~0e2181%1E
~0e238246E
~0e«267793E
«0s320421E
~0e999999E

02
02
02
02
©2
02
02
D2
02
02
02
02
02
02
02
G2
02
02
02
02
06

o U1

-0e150545E
~0e¢149802E
~0e149486E
-0«149605E
=0e¢150176C
=0e¢151225E
~0e152784E
=0+ 154897E
=De«157625E
-0e¢161048E
=0+165267E
-0e170428E
~0s176723E
~0e184436E
~0e¢193984E
~0«206027E
=0e221697E
~0+243181E
=0 a2 T5652E
Qe 33TTLEE

02
02
02
02
02
02
02
02
0z
02
02
02
02
02
02
02
02
02
02

02

(0eC0s0e56)

(FOR TRISOMICS MORE THAN ONE YEAR OLD)

« 02

~0¢150363E
~0¢149705E
=~0el49474C
-0el49683C
~0s150347E
-0«151495E
-0e¢153160E
=0e155391E
~0e158251E
~0¢161823E

-0sl66219E

-0s171588E
-0¢l78141E
-0e186183E
-0sl96166E
-06208822&
~(0s225428E
-0+248530L
-0e28450C7E
~0e360176E

02
02
02
02
Q2
0l

0
s

02
02
02
02
02
02
02
02
02
ca
02
02
02

«03

-~0e150197E
~-(ela9624E
-0e149480E
~-Cel45778E
-0el150538E
-0e151785E
~0e153560E
-0e155911E
-0e158906E
~0el62632E
«0e167209E
-0el72795E
=0e179619E
~(¢188005E
-0e198453E
=-06211771E
-0e229409E
~0a254355E
-0e294625E
~0e392061E

gz
02
02
o2
0z
02
02
02
ce
02
02

oz
02
c2
02
02
0z
02
0z

sU4

~0e150048E
~0el149560E
=-0s149505E
-0e149892E
-0150747E
~0+152096E
~0e¢153962E
=0e156456E
-0s159590E
~0sl63476E
~0e¢16823°%E
~0e174053E
-0e181158E
-0¢189910E
-J«200853E
-0s214890E
~0e¢233670E
=0e260741E
-0e306395E
-0 e 446963E

2
02
02
G2
0z
Uz
02
02
02
02
ce
Q2
02
02
02
02
02
02
02
oz



LOG LIKELIHOOD FOR ALL VALUES OF B AT THE INV LOCUS

000
0«05
0410
Belb
0620
Q025
Q430
0e35
Ce40
Qeéb
D650
0s55
Ceb0
Dab53
0«70
0s75
DeB0
0«85
090
Qe85
160G

EVALUATE AND 2=UNIT SUPPORT REGION= Q0474 (0e0350499)

+ 00

~0e526226E
~0¢502015E
~0e479178E
~0e457660E
=~0e¢437419E
~0+418430E
~Ce400686E
~0+384199E
~0+369000E
-0+355151E
~0e342743E
=0s331916E
~0e322874E
-0e315919E
-0«311512E
~“0¢310382E
~0¢3137T1E
~0e324029E
~De346462E
=0+398041E
=0+ 999 999E

01
01
Ol
0l
01
01
o1
01
0l
ol
01
01
0l
01
01
01
01
0l
01
01
06

01

~-04521271E
-0497340F
=0e4747T1E
~0e453511E
~0s433521E
~0e414781E
~0+397288E
~0+381055E
~0e366120E
-0s352550E
~0e340445E
-0+329956E
~0e321304E
~0e314815E
~0+310993E
-0s310644E
=0315166E
~0e327274E
“De353421E
~0s416851E

01
01
01
1l
01
ol
01
ol
01
01
01
1l
c1
01
01
01
0l
01
Gl
01

(FOR TRISOMICS AGED 1 MONTH TO 1 YEAR INCL.)

«02

~0e516372E
-0e492719E
~0e470416E
~Ce449412E
=0e429674E
-0e411183E
-0e393939E
=0e3T71962E
~0e363294E
~0«350008E
~0338213E
-0s328070E
-0+319820E
=0+31385E
~0e310612E
~0+311099E
=0e316854E
~0e331048E
-0e361638E
=Qe442131E

01
0l
01
0l
01
01
01
01
Ccl
01
Ccl
ol
01
01
01
ol
ol
0l
01
01

«03

=0e511531C
-0e488152E
~0e466113E
~Qe4453064E
~0es425876E
-04407634E
~0e390641E
-0e374922E
~0e360524E
~0s347526E
~04336065E
~0e326260E
~0¢318423E
-0e312Y30E
-0s310376E
-0e311759E
~0e318868E
~0s33543CE
=0e371443E
~04479203E

01
0l
01
01
0l
ol
o

01
01l
01
01
01
01
Cl
Ol
01
01
Gl
cl

« 04

~0e506744E
-0 e 483639E
-0e&461851E
~0e441367E
=0e422128E
-0e404135E
~0e387395E
-0e371935E
~Q0s35780%E
-0e345103E
~0e333946E
~00324526E
=-0e317124E

-06312159E

~06310296E
~0e312642E
~0e321245E
~Q0e«340523E
~0e383327E
-0e545056LE

0l
01
Ol
el
g1
01

-
N

1
E S

Cl
ol
01
Gl
gl
Ol
Ol
01
01

1
o

1l
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