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Complex Decisions Made Simple with
Structure and Tools

H in through struciera tht complax decmons are mada mesagashla Strechurng techeigees allow raabipls
consdersbions 1o ba compared in 8 coberent and conaaieat wry and for the rres ks of ssabps to baiherireisd.
Thesa tachaiquem ndeda everything from ipreadsbeats to regrexian ssalpe. Ose camaple of 2 umpla
rincharmg tachaxyee » 1o cesata 2 shappng i

Rruchuiag tachexyem sre the fossdetzon of decson making. They are in dacosas reskng what blssprata are 1o
constnuction. Sructaneg techriguas |airais comeplex problema, sa that opban can ba compared m § logal
faahian. Thare are 1 nembar of nchreque that will quckly and assily mprove the quabty of analyss of wirtually
any prohismn. Tha peper niroduces aores of the sraplart and mmit sffectve truchneg techecpua, mcuding
siimg asgquescng. placemest, decaion trem, and resking.

In tha fuxt whiln paper in tho decsion-mehing s, What & x Food” Decmon ? How i 7w
dalnrd 2 “good™ decnias m tha soluton that has the hgheet probabs by of tha moet darahle axicasa. |
requrm that all pamibla alaresines ba danbihod and than evalaaind ahpctnely.

In tha 1ecoed papar in the senan, Hewrio "

described how by, mental ko, and lhndyp.g llh—'t nrniﬁytn hl nipdru'u- |l ﬁﬁmnﬂl
s, aribcal thinkng wan mirod uced s the cara for shalkow sed inparfcul thiske g Critcal thisken purssa
rason ard logee a1 the fourdrban for affectve dacaias reakng. They “thnk hard™ rether thas thinking quackly.

The Inpith saper n the senm dombes 2 esdap prtary ta makng mam affechve, olyecie. sad balascoed
decamar Thase geeiaism help to courrisrhalsnce tha reed's tandency to Taska decsons based on baes,
aoursphany, and 1 nemow point of vewr. Tha Jith gager slabaratad an tha cominbuton and techniques of

crealnaty = deceon makong.

irnpoaing rirechure oa our remnemg halps i 1o Tenke e of coreplex problars by compareg slemesta of the
problars in & comprebranva ratber than scxttarsd way. This aodh and Enal papar in the aitical-thinking srm,
describem. n Tow 1impla rirechurmg tacheiqees snd explan baw thass tnchnique are oed 1o amve st batter. Teom
fully urlaninod, decons.

Tha decaminn begra by describing the mmi bax of tach {sarting] and ol with examples of sTapla but
pHacta wapn 1o kaok at problen n prismetc wan. H coachd s with 2 wery corersasly wed tool [raskeg]
thut can be casly smprowvad by applpng s tachaxqes collod parad raskmg



Soimg m the recat hase sirechnng tachamee. K isvabes groupewy deta wio pattamn of ansarban. For
mxample. groupsg seier ham an 2 proosy it w2 techexua to amplify inding them s & tae. Whas wordasg
on 2 problers, we ol tead 1o sort srlomeabon n oer keads. However, for the greatot canty, recondng the
miormatnos oa » kit thet can be vevwad arl rssmanged & 2 bebier spproach. kK proveda 2 vaud parspectea and
& wartian rocwd that can ba adited, maardad, and sagrsanisd  Sorfng coninh rta to tha undentandesy of sves
the panext of prablars [uxch an thappeg) ard allowa w1 1o sk qeestiom of the data, isch @ Arw thea sxangh
torm sonded from a difforant dom o order ta jerbhfy dovag to that iow1

Saquenciag u & Torrs of sorbng. With sequancag everh are pat n donalogesl onder ta crests & woual
undardtanding of how ewerh relris to rach other temporally. Thare § & fankar g to sequenasg because
hursans tard 1o thek chrasologeally. Nevs papar and reegeena arkdes repodd irfomesrbas = e e 1geeace
bacans it helm w1 to sndartund the rdabanthips of everts. The 1orms wtree for problen anadye

Tha olyecine of 1rgeescnyg & 1o creata 2 vassl depactaon ufmuhlliﬂ'r-"rullﬁnlliin m tree. Frors the
doplry i » ponble io 1se mpach of 2 problars thet wosl ctherwss reean svmbla. For exeple, oo am
typcally snaberd n onder ta usdertasd the chain of evesta thet ocamed.

Bichard Meartadt and Emsat May comed the tere piacesesin ther highly nfomestve book Thaobog or Taser
The sz of Natory far Docoos-Alaiwr, The Fras Fres, 1385 Thar rirschurnyg techeqes wan 2 apanaiond fam
of a twealine, m whch parallal evanris are arusged m peralal colemann 1o ilerdrais reebanshpe and mphcatnmn
batwarn the reaniy. Nmntadt and May wen pomariy coscsmvad with politxcal decmon mekbieg, hut the
tachuiae can ahn ba spphed in corersan problem b Facreent & an affort 1o destrata redstombp
batwern svenhs o @ 1o meply canms and rHed. The forre of problers anglpe 5 corrreos . cormesl
mmahgatiom. Tha treisg ead Ixetne of sweety mlsheg ta & cwes s compansd wilh the trnng and bcabion of
acinben of 2 partoular imapact. tha tum owerlap axfhoestly, tha pobo satarally sanrsa 1 conm-and-sffact
ralaimushp and tharesfors immabgeis or anabes farther

A smuidar apprmach can ba taken to anelynng the ovanty ssoarisd with any pmobies. Varman typm of data
ralaiwwy to tha problars am compared from & chroeaogecal parpecive N andar to dvbermna ¥ thare are any
potiarun thet mwgpeat cansstom. Hudymg the cansm and affech withie 2 problers halps to e idote ar invlelste
our gut reschan in & prakism. e other struchmeg techaxue, & prnedas 2 valeabla check an huse and
mrvlmsty thet realasd oar thiskmg

Maincs resy iousd conplioxted, hut they are sot A minx § 2 reardly 5 gred or iebla. Meinon, are aeang the
sruplaxt forma of analyical rruchea. Thay allow mfomestion 1o be 2orted wrio 2 vied, vasal packege that
proatly enbasces undentanding thrasgh reaisdnas Oss comepls of 2 st o the datanca tahis bebeaan
obes prowded on & Teep. s are lwied slphabotaxally o the top row. The semsa It abo appaan on the varbeal
nda In tha prad bakrw and basda tha oy ssree. wrethe dtance batvwasn svary par of abes. By ploting
detunces and locxbians n & grd, 2 kega smepust of mformreetaon can ba cosdeneed and organced nto & imel

Ipare.
Tha devalopreent of 4 matrx m the procss of cond raimg mepodast nfomestoe inta & table that showa

ralabouships {ruch as the dutanca babwess otea|. Onca sfomestion has beas entened ario 2 reebo &
mnediainly sanar i comprebead and intarpet



Tha banahix of resticas are mandold. The adarsanhs of 2 problars am solrtad for cospareon and anshmn
Informmabion m categomesd, alowing for compansan wathn snd babwasan miomeetaon typa. I addtme, tha waual
dupley of dete allown. paitsma or correlaboan to be eom snily deiactod A mairx » & ssaful ool aves whan
dots o sot complete: Settmg up & Texine Thodreis the gaps or areply ool 1n e’y mowisdga or usderdasdng
of 2 problers

Dacuan trem are graphical raprseststom of dhares thet can be reade and tha outcom ee thet eay resull. Usng
4 decaion tree m an excelieat tachegee for depcbng aosnanos. Esch hranch of tha trea represants & diffeent st
of chowss ard therefors 2 sexgee posshie oulcome. I order 1o analyzs 1 problen mng o deasas trea, the
chaos molved Tanst be mulsally axchawn Fyas chome one, the othar o sot and cannat be choses. Dacuans
mmohang parbial chomrss, whana frechass ara se ophos, vl sot wodk with th techngua. Anothar reqursrsant &
thut tha tree ba drrwmn 10 1 1o ba colincively axdhacadivs In of ber words, tha branches sreasating from a
dacoias rest ncleda 2l pouibla oxioorsa.

Crexting a dacaian tres svolea four rteme

1. Charactara the probbas m tarmn of when decaon resst be rasde n rdlabas 1o what hranches sesd 1o be
ot

2 |denhify the choxss for sach branch.

1. Towt sach brandch to deterrmne if it lnads 1o 2 lagecal condumoa. Tha taet far complatasrs o whather tha
branchin inchude all ponuhla neicorsa.

4 oroad 1horicuhy Sorea branchs or choaxos wall 10eme obwiownly mepproprata and the teadancy will ba ta not
mndeda thers nthe dugram.

Howovar, the tandeacy to igmamn obvmnmly hsd decmon o tha masrkadston of 2 hnesd enchal and  mut ba
Tfasght. Frecoacapixen thould sot be parmeiited in mfuenes whsch mpach of the prablan (wisch aoanarna}
racave Tarther anabpn. Be carafal ta mcada all pouibla opimes and g tham sl o faer haarng n your anelyee.

Enantully sl typa of decmos Taskbing banahit frors prokabdidy analym. Whenewer we ran oxt of hard data and
rtartto rd]rul -trld-.,m hurve: erriened ntuﬂu.muufpmhﬁﬂ;r “l‘fllllllltdj‘,ﬂ'li Inp nfpuhliﬂ'll
m not mhaive far reost peopia. The languaga and logec of probehiiss mund tharefore ba rhsed n onder io

mabe it wssful o an anaybicaltoa.

Dacoian trees affer 2 2 ple and affectve wry of niroducng probability ssabas ista decdsan eakieg = sn sary
1o anderstand format. The sddition of prababiites 1o » decaian tres changa tha focas from whal eipt keomer
[can and cannat] to what & apecied fe feppes [Eoely or snicly]. i esabla o ta datemeise which scanana [or
branch of the trea) » mmt Eely to oo, aed which & art liely

Tha ceation of & probab ity tres follows the sme e for 2 deceion tres, with the sdded riep of isbrodecng
probahites to aach of the banchm. The probabdiiss ot gach sade renst &dd sp to can. In other words, tha

chares mart mchde all ponhile artoss. Thay rmat ba collaciwaly axdhasine s onder in botbar usdandtand
v nl—ll.llin_ e nJIHhJ_I_‘Ir_ —a rmuark fueed ll.w_'F—I-r-llr“uI_—-r‘nl-il-rll am

ArmE T e mraE Aa L, I P A IS EE S SESANS AN LM A m LSy EmamE m=

mutnally exdemve, condstamally hﬂlht and tha muth of prababdity.

Mutualy exchong rvarris hove distinct chorss. Dee cxereple would be the toumg 2 on. Whils it's oqually
ponible that ona sda or the athar will hed face sp, i 8 mposibla for bath sde ta land face sp. Tha total
proba bty of all posible ortcorsa o ona, o 111 percent.



Whan roling a tha, thore & & ona i ax chane of & parinulsr nember bang throws. Tha probalsbty of sy
partculer sumber berg thrown & 178, or 117 parcant. The ooowrmenas of sy ona of the namben hemg thrown
u reviually axchamn of any ather namber appeanng. Al nemben bnve a8 aqual chanm of basg throwm_ Tha

total probekikty of all ax optmes & curssleine, snd adds up to 100 paroest

Coadibos ally depersdest reanty am thosa thet resst occar o sequenca. Tha probabilily of rach step oo o

rol dolarmmed by the provamn steps. Howewer, the probalality of & partxcular senes of riops takewy pam o
detrmumad ky tha tolal probahility of tha sequanca.

As cxurapln of cniStonadly depandent oweahy o the tousg of come with the istonine of geiteg tes
monsruieg haady Fach of the trasm n 2 mutnally exderve avent with it ovwn probabdity [58750], et predichag
the axtcoree of tvwa com tosa m » rowr make tha two tmse coadibonally depandest.

For mutuaily xdusve oweshs, probakites am sdded. Tin o why the probabsliy of ol evesty st s nodama
daxuan trea et add up to ona, ar 1I1 peceat. tha probabites of the hranches sdd up in o than 100
parceat then some poanhile oxtcorses hawa nat bees mcheded. Fibe probebidites add sp o moe thas 100
parcent, then some poanhibtes hava bean ndaded that casnot achuslly taks plars.

Tha probabilhes slong 2 coeStonelly depandant priftrery s aakiphed. The prababalily of teesg two beath
2 row i the prodect of the probebdty of the faxt event (172, or 50 parosst| mulbplied by the prababdity of the
sacond ovartt [172, ar il paroeat], for a tolal patieey probabdity of 1/4 or 25 pecant

What u tha probalsbly of rallng tum diea that bath corme sp s osst | 1 the Lame & roling ona die asiter tha
othar and trpeg 1o gat & ose with sach svent The mllmg of inake opm, therafors, 5 2 condtondly depandant
rvartt. Bvan thosgh thae twe Sm s throws at the 1ame tiee, ona dion ruut ture sp an 2 ora 20df20 muat tha
naxt Thase are not sreslancons svarty et am eqeeshinl, sven though they do sot sears Bew it

Tha probahilly of any parbealar sursber comrg up on tha dia 1 14, or 17 percant. When one da » rollad, thare
ara ux pmubls cutromes, or braschis to tha trea_ Each of these aricarsa hes ux reom hranche to reprosest the
sacond rodl of the de.  al brancha of all cpban vwara drrem a1 & decaon tree, thare would be thrteax
brunches. The wuplss that thare are thety s pondbile axtcorem that can ocarwhas rolieg twe dm Tha
probakilty of any parbcalar corshinstion & the produd: of the proba bility of the St ewest and that of the
saconed vtk [17 percnt x 17 parceat]|, wiech in tha 1orms 5 uyng 1738, ar 3 pancest. Tha inck to
underdandng the reath of probabiites » o derfy what ber the svents sm rertudly sschowe fthin ar that} or
comdbtn ey dopeadant (e ardthat]. Thea, the rasth i exxy.

Eankmg uthe megnment aof pmiion of car thisg {ceace, schios, ar diemetve] reetve to saother: Laskng o
sornsthmp that we ol do egularly Whea decxling on wherne to sat kinch, vwa rank tha ophons i car hasdy
[nubconscnndy} befan reskew 2 chaoe. Nol oaly da wa rank regelady sed easly, wa am kallad ot changng tha
ranking orinna s tha nand anes The ordtene wed 1ot optoe one day can be commpistaly difewmat on
anathar duy, fortha sarsa deceme. Today, the pnanty for uech m 1pesd, 1o the chame o fast food . Torsamow,
the preforasce n fn Smeg brcane ywsoase ahe o papng.

Our alubly in rank qackly snd rasly & wial in rvarydey rovtme. Decdng os bredkint whal routs to dme in

vk, or whach anti o wear are all inbrasscows ranky actaatss Fverposas ban rahischie rankng capabdiies
and usm thers constantly.



That's the goad thisg. Tha bad thny o that, Eew othar inrimctys reantal trah, wa tend 1o be incoassdant Tha
oriiena used ta rank ang nat conaatently sppled and ar regeiardy chas ged within the 2ome rankong asouan.
These mparfochors are of Bts cssequancs to mast daly deceom, het can hawa vary segaine aflech whes
mpariant docuans ara mvoled .

Cocdem il Heee = 2 s ol e o _-.--.I'--'l. e B o e — Sl i ¢ e e el s
-_'-- [}
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maain rankong ki, bt vl an .ldjrhd rirachure that sesans we are conistast. Tha abhpctnm of par
ranking = to anrare that ranbeg oriens = nqli.ﬁk appied n all comparsona.  hoh dll reskong semom down
1o ursple corsparmom betwean ol poashie pam. The opian that seerge with the hgheet som fom the
mdnidua corspareom u the prefemed choea.

Tha frst riop uto prapam § bt of the chors ar diemebwe that ame to be rasked, sach on 2 let of reonae that
you are iryng to orgesca n prefemantul onder. Tha sext dap o ta corspare avsy ponble pamng. The wnser of
each pared rankong geb & paint

For exarple. compare the recnma Soss with S Wiedose-to-ase with several other mowes. Gwa Foss with S
MWod'a pont if it wina the comparsos [an the prafered reowe|, if not, tha other Tsowa gaiz 1 pont. Each move
niam » comparad canio-ona sgamat all othen, snd & poist » swended 1o tha waseer of the pared
corsparapm. After all of the pered eaking o bens complated, the reowia with tha epoet pants in tha favonte
of thae being analyrad. The resulls may ba sarprmng but s st castroversel.

Struchemyg ose's anshn fomes one's lage: out inta the opan amd belm ta destrala 2 resthod 1o tha madnas
Struchure reveak what complaxty abscanm. Tha benaith of dradanng ons™ snabae of 2 problems s many I

*  maduces the apparant complanly of problass dows o mesagaabla chusks
alkrvn the compansan of mdvdnal elersanh ruthar than carben of elssanis;
alkwn the rend ta foos an mdnadeal darsants bt sat in reean foosed on any asr dement to the
detrrment of other coradarsbianr, and

*  prouds & veusl bus for nsnseg and moamneg thrasgh a prables.

Good decmos Tankary ssa riuchermg techaxgees all tha trmn. Strechure o asanhial to comprahasson. Tha
tachnigurs da not ramd to be comeplex; thay [art seed to ba appmopnate. Stnuctem dom sot replars snalpe; i s
the hread and hatter of snalyan. Struchmng techaxyee poriray complax isfarmarhan i waw that can ba moma
rasdly risrpreted. k& through dracsm that o plex prob e bacorsa managachis Techaques thet rowaal
ralatneshps ard pattema wall halp 1o edus corepledly and kead 1o Teoe nfomresd deasons . And reom
miorread decmons are batter daosans.

Laars Teovs abant how you can mpnnee prode disty, enbesce sfhcancy, and sharpes yasr compatitee adpge
thrangh traming.
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