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1. DTR0DJJC'lI0N •. 
·- ... -' 

. : ; - GOOD MOJUWfO; OEWJ'J,FPEN' •. 

. StlnB l· ON . • • 

. THIS OAMBLi!a, • WllO 1$ Ptl\UNCJ '. • KER~ lS INVOLVED IN A CON-
. • , '. • . • 'I 

FLICT SlTUATION IN WHICH
0

_ HI~- c,ppo1"111 _RllM'· 5 ARE. JiF.ADI AND WILL 'to 
• 0 C • j • ,: 

EXP~I'l'. ~ MISTAKES ~ AOV~lt • 
.. . 

• • warns. OCCUR IN THIS : . 

GAME ACC:OlU>~O :ro. A Sll:J.' OF_ RULBSt ·mcH ARB IlfflUCATELY WOVEN 

ABOUT CBRTAIQ NATURAL LAIS CAtfO 'l'HB "LAWS OF PROBABILITY. n ·• 

THE OAlJBtElt DOBS· NOT RAit TO -KN~ ~HBS.B .·"LAW~.~. PROBABILiri~ . ' . . ·_ . . '. 

'l'O PLAY TH& GAMB, BUT HB CBR'l'Altft WILL 'DO MUCR BET'I'Ell lF HB 

. DOES KNOW "TaEM.· THlS IS ESPBCIA. TRUE ri- JflS OPPONENTS ARB . 
• • • • • ' • ~ ' • :'> .-., ' -~ • ' 

FAMILIAR WlTit 'l'l:IE uws, AND· H~ IS ~OT. 

•··.r .. ' . 

WAR IS . ALSO A CONFLICT. SITIJAT Olt IB tmica OPPONENTS S'l'RIVB 

TO EXPLOIT EACH_OTBERS SHOR'lCOMIN 
-·1 ' . ' ~ . • ' ,.. • • 

EV.BN'l'S THAT DETERMJint 'l'HE COURsB 

WOVEN ABO-qT THE "LAWS .OP PROBABIL . ' 

. - . . 

• • CCRBAT oPEaA'fIONS ARE . 

TH! WAR. AND THE!' ARE Al,50 • 

• ". THE RELATIOMSSIPS 

BB'l'WBBN EVBRTS Dt·CQMBAT ,OPE!tATIO. 7iBD '!'HE 8 LAWS OF PROBABI- . 
. . . 

Liff" 'ARE' HOT AS CLEARVr DEFimu> S THEf JUIE IN THU POKER GAM&, . . : . . 
BUT THEY ARE NO t:ESS IMPORTANT.. • ; OR C PLANNING PlJRPUSBS' • IT 

WOULD BEROOVi ·US TO UNDEHSTAffl> 'ffl_ E BEl'.ATIORSffIPS IN ORDER TO 

ANALY$B WHAT HAS HAPP-, AND ti ,.. ~ &APPEH 'IN. COMBA'l . 

OPERATIONS. • stJT· w~, xs\•ira comt _ 1~1 tlITe·-wAR awNaf WEu.. • . ~ 

_ WAR ®UNG SIMIJLAfFS COMBAT OPERA . ioms. IF BVBNTS oc~ IN A 
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PROBABlLIS'llC J'ASHIOK.IN REAL COMB T OPERA'l'IOUS TKEN THE! MUST 
• 

OCCUR IN AN SIMILAR. MANNER IN ~AR . • TO • iSi'ABLISH· AN 

SRV'IRQNMM IN WAR GAMING wmcas LA'l'ES THE PROllABlLISTIC 

OCCUIUlENCE OF EVENTS. CERrAIN CONC TS, aovmunm BY TBS LAWS 

or PR,OBABILI"n, ARE Fl-'IPLOYBD • 

'l'Hl7,SE CONCEPTS ARE REALLY QUIT •SD4PLE, AND DEPEND OILY ... 

UPON SOME '!JNDAMENTAL PROBABii.rl'Y. WS. • • 

LIKE THB GAMBLER,- Wi WILL B. UNDERSTAND. A WAR iwr.E IF 

n w rAMILIAR WITH TBBSE coN'c· ...... j", Am> THB-MANNm IN WHICH 

THE!: AFFECT THE OU'l'COMB OP EVENTS.· 

SLIDE 2 ,011'1 • 

IT IS THE PURPOSE OF T~· _LECTURE TO DBFINB. "PROBABll,lff'! t TO .. 
. . 

FAMILIARIZE YOU WI'l'H THB TBRMS US ID CONNEC'lION l.lITff .PltOBABI-. . • . 

LI'ff, 'lO PRO\'Il)B _YOU WITH THBJtU 'FOR CQNBININO PROBABILITIES 

1N MULTIPLE-EVgNfS1 AND TO SHOWY U SOME OF THE 'APPLICATIONS . . • . 

$UDS 2 -OFP 
' '; . 

L!,T US START BY D~~NQ THE 'l'ERM. PROBABlUTY •. 

II. DEFIWJONS. 

THERE ARB TWO WJllELY ACCEPT DEFINIHONS OF PROBABILITY. . . . 

StlDE J ·. ON· 

'lllE Fias'r o,a .IS J>EDUCED PRIOR. T ANY .Jl,VlUff OCCURIRG AND IS 
. -

CALLED THE "A PRIORI•, OR "D · . NED IN A1lVANCE", PROBADILITY. 

2 
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·LS'l' THE S'tl4BOL ttgtt-UPRESENT • EVENT • . SIJPPOSE i'HIS. EVENT . . , ' . . ' 

·CAll OCCUR ~' . 111: WAY$ '?f'T • n 'EQU , :r' LIKELY _WAYS, ANO CAtf 

FAIL. TO OCCUR IR • ,~ .;:,Ill) '. WAYS O , • Of 'i'HE . b •• WAYS • .. TIIBN. WE 

. SAY TILtT 'lJIB Piwa~LITi-.TH~T rits EVENT WILL OCCUR IS m/n, : 
.· Arm· ,iu-i ru PllOBABn.tn :'l'RAT .. ,11s mi•: \qLL ~AIL ·ro occUR rs 

. -~ .. 

. !!.,a m ~ . THE PROBABILI·Tt' 'IHA'l' :~E: EV~ WIU. .FAIL '10 ooc;qa. is . _ . 

•• .REFERRED -ro AS THE ,"COMP~AftY !'kOBABILifftt, A~ 1s &1UAL 

- ro 1 mws THE PltOB~rLin ~'l' i E, svm icaLL occua •• . ' . . • ' . • 

. •, • • . • . ·"1'" . . '_( • • -

A sIMPu;· EXAMPU WXU.·'-tutl HIS D)ii'INmQlf • 

.. 
J' .. ,. ~. - " 

AN UNBIASED' COIN IS 'l'O JIB' TOSS. ;_ AND WB.-WISH '1'0 KNOW WJIA'l' 

• • IS THB. PROBABILITY TJW' 'l'l. WILL FA . "~" • .• THE TOSS CAN . ' ' " ,, ... '· _... . 

RESULT lN Tlf() }JAYS, 0KBApsii ell TAI "• • fllB. EVJSNT ltE"' 'l'HAT 'l'HB • 
• . • -. • . . . . . . , . ', ' . - - '., . . . . 

COIN ~LL FALt "HEA_M".~- CAN.OCCUR if ONE WAY. FAILtJBE OF lNEM'l', 

"E". mr THS ·coztt WILL· PALL :"TAt "~ .cAJioccoa IN on ·wAY. 
THEREFORE~·~~ P.ROBAB~ff 'l'M1' -iH , COIN ;FALLS ffllEADS~. IS ~D. 

OR ORE-HALF. • THE pJlOBAl!ILITI TllA't 'l'HE- COillt WILL Fill. ,TADS 
. . . ,\ .. n .. -,_ ... - . - _ .. -.: - _- .· . 

o I3 •· n , OR ONE-HALF, . AS -WELL. , AND,· 'll!E COMPLiKENTABY PBOB-

ABn.itx IS l MINUS 'l'HE PJlOBASlLirr tRAT 'l'HB EVENT OCCURS; . 
. . 

AGAIN ONE-HALF. 
.... ... • fiLIDli.~.· . 

" . 
: ,.~_ ' • 

1'HE ·sECOBJ>·D&FnttTmN _OF.'lRO& • Itl'i'Y INVOLV&S THE OBSERVANCE 

or RBPlttDIV~ TRIALS or AR EVBm, • . n IS CALLtID _mE "A POSTEIUORI", 
. ' ~ ,, . . ' 

all IIDE'lERM NED AF'l'.ERWARDS", PllOBAB I,ftY •.. 

. . (,, 
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SLIDg S R 

. . . 
• SUPP-OSI THAT n 'tlUALS ARE Aacoo ISHBD IN 'IHlCH m OUT OF THE 

n_ TRIALS RESULT~ lK THE OC!lURREN._S OF EVEWl' 11E0 ; _ARD .(11 - m) 

oOT or THE n TRIA~ RESULTED ·uo • occu~ or ~ur "E"-~ 

'.l'HEN BASED OB THIS SERIES OF n. • •~...,.,, THE APPROXIMA'lB l'ROBABI• 

Llff OF OCCURRENCE OF DENT ~ED OC URS IS°,,JJ/n; 

NOW, AS MORE EXTBQIVS TRIALS . . . 

MATE PROBABILlTr OF OCCURJl1SNCB W 

. E. ACCOMPUSHED, THE APPROll:

CONVEROE ON 'i'HE THEO&fflCAL. • 

VALUE. THAT IS,' D' • ~ BECOMES I lltITE; . THE. Al?PROXIMA'l'E . PROB-
. . . . . 

ABitrn OF -OCCUBRENCB OF THE BVBH'l' SHOULD CO~GE TOWARD 'l'HB • 

THBORE'tICAL, OR 11Al'PRIORI•, VALUE. l:H ADDITION, THE COMJ)i.E-

.MENTARY PROBABILXTY RELATIONS CAN • DEllVED BY '1'HE SAIi$ 

REASONING, AND ARE SHOWN ·HEAR THE OTTOM OF 'IKB SLIDE. 

FOR AN EXAMPLE OF THIS DEF.IN? LE'1' US AGAIN LOOK AT . . . ' . ' 

THE COIN ,.-OSSINO WBNT. ·_ lPAUSB). • 

·sLil)E S ow, LIDE 6 ca· 

IR THIS CASE, AN UHBtASEl? COI • IS TOSSED 500 TIMES. THE . . . . ' 

SERIBS OF TRIALS IS.~TED FOUR. IMES, AND 'l'HB NUMBER OF 

"BEADS" OBTAINED -~ UCORDBD AS FIOWN, OR· THE" SJ.IDB. OD WOULD 

EXPEC't THAT THE mD,mlft OF 11BBADS11 OBSil\VED W,.1ULD ~UAL TO 2SQ 

lff. EACH SERIES. OBSPllVE TR.AT _sue IS NOT THE CASE. THEN BASED • 
. . 

ON TRESE FOUR S$IES, WHAT IS "(?) THE APPROXIMATE PROBABlLITt 

THAT 11HEADS" OCCURS! •. TAKING BACH SERIES PROGRBSSIVBLI, WE CAH 

COMP.UTE THE APPRoiIMA'i'E PROBABILI THAT "HEADS" OCCURS. THE 
BEST ESTIMATE OF 'l'RE 'rH~RECTlCAL PROBABILITY OF •HBADS" IS TJIE 
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APPROXIMATB PROABILlTY FOR ALL ()F ,·· 

CASE, THE POUR smns.· . (P.AUSBJ ·.• 

. ; ~. \ ' ; 

.. IJA'lt. ,AVAlLABLB• • 1111. '1'HlS . 
. ·- ' .. ' 

g f84f THE ~9XJR'ATB• 
' • : . . . • • .• • ,.. ' ' , . . . i 

OR EIPlmIMENTAL PROBABILITY OF n tt IS ALREADY CONVEROn«l. 

'l'OOARD THE "A P~OW ~~LU& .o,· .~ · WITH ,ADDlTlO~ "SERIF,$ or: • 
TRIALS, n :wouw • ~s BKPECTED THNi' • HE mEB.nmm:.it vALtiE w~ . 
CONVERGB ~ 'lHi~ fHBORETl1AtY •• UB EllBN MOU.CLOSQ.!~· (PAUS.S) . . . . . ' ' •, . , 

WOHDBIUNO WllICll ~- 'l'HE TWO ' 

- DBFINI-TIONS TAKE$ PllaCBD6NeB .• ,. T .8l'l'tJA1ION m··w.woous TO· . 

' TBE QUJ?SflORo . "l'IHICK ~E ·,ma:r· ·. TH&, C~XCKEN,· tia.'tw ·-'l ... ' _·. ;., •.••• 
. . . . . ,~.- . ,. -.. '' • ~-- • - . " ,, . . ' • ~ ' • '. . • . • 

TH B • AHS1ll!Jl IS THAi BO!IJ. D$FtRl'll . S Alll~ CORRECT• ll'fI) 'JHA•t OME-: : . 
- • ·_ . . ' i • < ' ' •. _;.. ~' . . _·:,, :" . ,- ; ' . • . . • . • ' ,, . 

saouLD USE. THE l>EPlNl'l'IOli W!CH •. ovtnas 'l'HE.''IHPORM!flON, TRAT 

et R&.'UIR§. FOR ~~~ ~ :·' '; •. • ' l~'lANC~• 'l'HB ~liUMENTAL '. 
. ' .. ' • ' ,, ~· . • --

liEFU:cnoN ~sr Ba us~ B~:Js .. i-,HlWltST19A1. • ~~nou . . : · , • 
CANNOT sz DERlVED ,aoM:ru)i u • • s·wa1CH··w1 itAv~UJMU)tNo· 

fJlE 'EVElff.. USUALtt~ BOTH PR~ABI fl.ES J\RE VERY CLOSE'•.'lO BA.Cll ' ' 
' . . . ' , ~, . ; ; . . ' •• ·. . • . . • . • . . '. • 

O'lt{E1h .AND FOR PU!WOSES .. OF'.' O~UG •. C~ ~BUSED 1.R'lEaCHANGJWfLt:... • 
• 0 • .• • ' 0 • M ,, • ' ,:",.., :. • 0 ' ' •,•. ' 0. • ·•, ' S •• • " • 0 > 

. . .• . . ' . . . . . . . 
• ;_, •• _· • .. • ·, -~- j ., . ' ': - -. • • • . • ~ • • •• ., : . ,> 

so P'.AR, PROBABnITrES OF',:A SI ' g EV!m't' HAV.E BEER DISCUSSED,: •. ', • 

LE1' us NOW i:oox -A'l Ttm MANN~•. ·U. : • • tcw PROBAB!tl'l'IES. GOHBIBE • , ... : • • ,:: .. 

FOR MIJ_LTIPLE ~mm~ . rai PuaPos ·•· OF, .,~ti~nON. $ A~s~. • • • • 
M' ~ 

WILL BE RESTRICTED' 'IO TWO . .WENTS, ·ALtflOUGB THS. CONCEPTS :m. , , 
- ,,. " ' " , . 

APPLicAB1.B· to MORE 'THAN wo· iw . • , ~s'.r m:~~ lffDIC~'l'E LATER :os~ 
.. ,- . 

' ' ~ ': .. . ·- . . ,_ . / .. _,· .. 

' . ' ' 
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AND jP· :MEANS !l'HA:T NEITHER E NOR OCCUR. 

'THESE OVTCOMES MAY :BE Ptrr lN TABULAR. FORM 'WHICH MIGHT 

Bi EASIISR TO V,ISQ'ALIZE. . IN THE·. ABLE OF OUTCOMES, F .AND f 
' ' . • . . ' . . 

ARE 'i'ABu~'l'ED Acaoss THE_ ToP, AN·· ~ m i ARE rABuLATED DOWN 

THE LEFT-HAND SIDE (POINT). • 9P )utENCF; OF E AND F O~CURS iN 

• THIS • CELL ( POINj' • {EF) ) -~ • AND OOC ENCE OF· E . BUT. NON.-OCCURENCE 

OF F oc.cuas IN .THIS. CELL (POINT -(El') l •.. ~I_S SYMBOL. (POJ;NT (E)): 

REPRESENTS THE AB~OLUT~ QUTCOME E', .REGARDLESS OF WHETHER 

OR N0'1' F OCCURS. THE SYMBOL. THA . GO.ES IN THIS CELL (POINT -
• • • • • 4 • • • • 

ALL POSS.IBLE OUTCOMES} R~RESENTS ALL POSSIBLE. OUTCOMES ••.• 

,THE. SABLE OF- OUTCOMES PRQV:pl • THE S.Y.MBOLS .REQUIRED TO 

DEFINE '?HE FUND~TAL PROBABILI'l'..ES ASSOCIATED WITH MULTIPLE . . .. 
E.VENTS. • 

FIRST OF ALL, THER~ IS: .. , 

P-(E): THE MfSOLU'l'B PROBAB LITY THAT E_OCCURS. 

P(F): THE ABSOLUTE: PROBAB· LITY .THAT F OCCURS. 

NEXT, TH EaE IS : 

' P(i/F) :: _ THE CONDITIONAL P 0BABILITY THAT E OCCIJII.S, 
PROVIDED THA'l' F HJ\S 'OCCURRED. •. ••. . ·• - _ 

. p ('F/E): THE CONDITION.AI,. p; QBABILITY THAT F OCCURS' 
°l" PROVIDED-THAT E "HAS QCCURRED •. · • 

'l'HER.t I~.: • .., . . 

P(EF): THE COMPOUND PROB ILITY TH.AT BOTH E A_ND F OCCUR.· 

LASTLY, T~ IS: 

P(E+.F):. THE .. PROBABILI'l'Y T AT 'E OR FO(OR BOTH) OCCUR. 
. . ' : ; 

.1 
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I'f' IS POSSIB,LE TO FIND MATH - ·.1,'ICAL RA'i'IQS FOR EACH -OF THESE_ 

PROBABILITIES IN TERMS OF THE FR UENCY OF OC~CE OF THE 

DIFFERENT OUTCOl'v!.&'3. HOWEVER,, IT.~ S NQ'l'., TO OUR INTERESTS TO -DO 
• • I • • 

SO THI,S MORNING,_ \ . 

- BY CERTIN A~GEGRAIC MANzytJLAT ONS OF THE MJ\TIILEMATiqAl'.. 

EXtUIVALENTS OF THESE FUNPAMfflAL _ •• ROBABILITIES; DERIVlm, , 

REu\ 'l'IONSHI!S RESULT• \ 

\ -

SLIDE 9 FF - . 
,- . 

THESE, _DERIVED REJ,ATlONSRIP.S - PRESS THE VARIOUS PROBABI.• 
• ' ' • I 

LlTIES IN 'l'ERMS OF EACH OTHER AND ARE IMPOR-T. IN THE PRAC'l'iCAL 
' • . . - . -

-_ USAGES OF PROBABILITIES~ 
. . - • . . ' . 

• SLIDE 10 ON 

- - -· ·- -~ ·- ,:.. - -- - -- - - - - - -·---~ ·- -- - ·- --- ~- - - - .. -
• FOR TN.$ CASE OF Sl:MJJ~q~ s, EVENTS WHICH C:AN' OCCUR 

'rOGET~ER, ·'l!l!EfROSA,BILITY TH_AT E A- F occUR r's ~ti.AL To THi 

CONDITIONAL "PROBABiLITY THAT ONE F THE EVENT$ OC<;:URS, GIV.,EN . . ' . 

THAT THE OTH_ER _ EVENT· HA~ OCCU~EP TIMES. THE ABSOLUTE PR01'ABI~ _ • 

LITY THAT THE OTHER EVENT OCCURS POINT - P(E{F) P(F)). 

THE PROBASILITY THAT E .Q1l F O URS IS EQUAL"TO THE Slffil OF TH.& . . ' ~ 

ABSOLUTE PROBABILITIES OF THE EV S _OCCURRING (POINT•P{E)+P(F)), • · 

MINQ S ' Tl!E PRQBAB:tLii'Y THAT TH]i!Y O UR TOGETHER (POI~-P ( EF) ) ~ • 
. ' . .. . . . . .. . .. - ~ --~ - - ~ - ~ -.- - - - - - ~-- ~ - - - - ~ - - - - ~ - -

WHEN TJ{E EVENTS ARE MUTUAU,Y · • CLUSIVE, THEY CANNOT OCCUR 

TOGETHER AND THE PROBABILITY THAT :THEY. DO, IS zsao (1:om ... 

. P (EF)). ·THE PROBABILITY THA'l E O F 'OCCURS, IN THIS 'SITUATION,; 

. ' 8: ,._ -
,' 
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• IS THE SAME AS BEFORE EXCEPT THE ••. ERM, FOR :THE COMPOUND EVENT 

IS ZERO (POINT .,; P{E + F) ) • ALSO. THE CONDIT!ONAL J;>ROllABILITIES . ' ' . ~ • 

• :ARE ZERO, AS ONLY ONE OF THE 'EVEN s. CAN OCCUR JPOINT ... 1:'{.E/F). 

P(F/E)) • 
. . : . . . . • ' - . - ~ ~ - - -~ - -· -- - -- - -·-_- -- - ~ ·- - - - - -.--- - -

WHEN THE EVENTS ARE STATISTIC L~Y • INDEPENDENl't THA'.t'' IS, • . . . . 

. 
THE PROBABIUTY THAT tJm OCCUR 't GE'l'HER IS T.HE PIDDUCT OF THE 

ABSOLUTE PROBABILITIES THAT THEY· CC.UR SEPAitATELY (POINT -

P.(E) P(F)) ~ • THIS TERM CAN. BE sua TITU'l'ED FOR THE COMPOmND . " . .. 

EVENl' TERM IN THE RELATIONSHIP F • DF.Tµ!MINING THE PROBABILITY 

THAT EITHER E OR .F OCCURS. (POINT - P(i + F)) •. THE CONDITIONAL 

PRPBA.BILITY THAT ONE EVENT. OCCU!!; . GIVEN _THAT THE OTl,IER HAS 

• OC'cURRED, :ES SIMPLY THE ABSOLUTE, PROB.ABILITY THAT THE FIRST 

EVENT OCCURS . (P~IN; :_ l;l(E/FJ) • ~ • IS ;S BECAUSE iHE EV!sNTS ARE . 

INDEPENDENT, AND ONE EVENT HAS N. • EFFECT ON Ti:tE OUTCOME, OF 'l;HE 

OT}{i:R •• 
, . .. . -- - ·- -- -·-- -- ·-·- -·-- -· ---·- - - -- - - - .- ~- - - ~-.,. 

·SLIDE lO .. OFF 

LET US LOOK AT SOME APPI;ICAT:ONS OF' THESE RELATIONSHIPS. . . '" ' . - " . - .· . 

FOR AN EXAMPLE OF MUTUA.L~Y .EX:CLU IVE .EVENTS, CONSIDER THIS 

MININ.G EXAMPLE. 

SLIDE Jl -ON 

A SMALL PATROL SHIP:IS PROCE. ING INA CH,ANNEL I~.'WHlCH 

THERE ARE TWO CONTACT MINES,:· .T ARE DESIG:NATED MINES E AND • 

F TO CONFORM TO OUR PREVIOUS NOT TION. TWO ASSUMPTIONS.WILL 
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,.,I. 

-· ••• ' ..,;<'~-- _,;;;. ' ,_-_;,. ·>•, •.• - _· :.··_· ~' .. ' ,. : • ::-· ·,. ," 

l'·· ·- ~ .. '. 
NG,W .. ,•"WS':"RiCOJU) OF PREVIOUS SI.INC)$ OF THIS 'fTPB OF , 

• •• ,· - •• _·, . • ·:) -(··-~ -~:.--._ -~,., .·,. " . ' •.• ~ .. ' ' - .• ;.. .. .• < 
':,!!:.". 

:-. _.-:,:· ; PAmo; ~H~J> .l!i ,,T,RIS c~ RINE;A. THAT 'l'HE Af.'PIWHMATB': .. · • •.. 
,'. . 
'. 

,, . Pli,onABtx.1~· ~,~ m .SHIP litttL Ht . A mtnt is. o~•. 
:-, . ' . ·'.. . ... · • ·- . . . '' . ,, 

·f, ,.,,.: ?·.:·,/·~-'./·" • _•·,:.-> .. ~,--·.-.. /. ,;:_ .~-:. <·,· ___ • •• ,, '. ··:~,i:.: ,· 
>._ ~~~ .. WE USE TH,J,FQ~~E FOR MlJW~LU •eLUSlVB !,,!,ENTS • . 
. "·" ,<,·'', ~--' ~-;: -, .. _ "-., •. -- ,,•·.. ' • . . • ,. • - • ·--, -, ,·· ., • • 

' m/ABSOJ;.Ufff P£013ABIJ';iffi \'HAT TH •• SlilP }111'$ 'm:a g xs·:ONE-
- -. :-.:_~-r~\_>_:'·-;_, .-, .. ·_ ,:·_..'~·./\{·( .. :c •• _- ·:· - .. _ : :-:-" ···= ·-. •• ·-·· ~, ,_.,,. 

' . S~, AND THA'l' 14' HITS MINE .F IS 0Q-SIX1'H, ALSO (POINT);; . 

• •.• •. "·,,}~~~~~AI. PR~ABll-UY THA'.f ,_ EsriP HI1S A ~1t)fw1AvtiJo, ·' 
.-. _.;">{-:-%-~: .... ,._·\~;<!~,,;~; ·:. 'f. ,·;, . •.,-. __ :; _- ... - :;-·.. • .. ,_:·. ,", ·_, :-;·<,. . 

... ,~~~;.1,lff Tl!E 0'l'RER IS z,ERO., • AS WE W'OtRJ)' SuruttSE. (PO~ffi' • 

.;,P:t~FJ :.uu>,.,,.j;,;,fi • TijB,CO~'!. •• PROBABlLI~ THAT TBl!l ;SlllP • 
. -.:-<;rt .. ~~:- ·-·.>:.,:~·:.,_.t- -_, .. "--~.:'IJ. _ ~t:: -.. -, ·_ • \· '-'--,. : ~- ·_, 
;RJ;'f:$, .B~ ~llES ts:.•:zERO,· SINCE ASSUMED>'fKAT 'l'HB SHlJl ·COULD • 

• A'~;,~J~fBQ'l8:·MIRilS ,~JMU~tA~,FJ:)USt •·· (~OINT - • P(EF),. ~- • 
,/>• •>t::;..:· •' <" •:' • • :.-" ', ~/•,,•,. .. ,. • • • }' '.' ' . ,_'' • _r ,' _,' • •- __ ,f ... ' 

..;) • Plt~i~TY· TMA'l .JH!: SHlP:::;nri's • JHJ:.1t MtNE E • OR MINE ft 1~ TRE .. ·. ? 

? . ~~ 9F f,ffl 48-scit,rE PR,()B~l,lTI • , OH&-THlRU (POilflJ. OR .. Jt ; • , 
-... :::~t .. -~?.~- .. , ";-_"'_..,._.: . - · ·:._: , ~~ • __ -l- ~ · ~-- • 

" ' ,' l'N BSCl&tAl. f \. fl}./ .. · 
• ,,_, j~.i '' ',, ~· ' ~.~. ~· 

.-·: ,, . ),$~EU OFF 
.. • ·, ,,; . ,, 1-:, -i' -_._-; a:, • ' • <1 

, •. _;,(~/- _..,_,.··. \. ~,--·.<<. _-·,'',]~.·- ;;,, __ · _,:' . _· . ' '. ·, •. -..... -.--_.} .. :. :,·_., . 
• •t,~ ~~ Of_ f~;~A~OL S: IP I.N,JF~:8 M1lf~D CH~- qt.Ni •••. • 

'·_. _: _.,:},,_-; •. ... ~::- ':'--•_' ' ,_. _·',>.. • ' • : . ' .• .. _· ''. ' "•'.·- •, _·, 

··••·· BE '16Elf.·FQR1ttw EXiAIIIPI.Ef'OF $TATIS ICALl,Y INDEPENDEN'l' $Vmr?S • .. 
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