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2. U = 2o He

TRAIAST AEREEET ) . FIEEICYV R34 EMTHS. SOTYRT) ~-F
RELAIBBELVWSI>EERIIIFOEKTAVWLATWS,, ERERIZIE (D)FEEE
(Uncertainty) . (Q)WKRBH. H5WIFUF L AWERORE 27t (Possibility)
MM (Probability) . B84 (Chance), ZFUKYT 2 & X h 2D ( AHEEME & fi1# (Dapage)
ENHXSTYRITHILENEDT R, BEET TRIAE ) LT3 LERNEERSG
WHH 2D, BFHRRAMECIH TY X7 2ERMICIE TAG. . HEORKXDOTH
M1 THBLLTEN. CAMBEFHOAF B2 EUNLRERL L TLIEDRTY
BoohicTEHE 1 Z2MAT. TYRZERADHEEE. ME. BXURBEORROT
HHETH21 LTREELDVRELTHS S,

HMEROENLRBOAFIEWT, ERWERSGWTANSATWABANERLLT
i

) Y27 =8FE (BHIcoWwT. ) #E (HAID2WT)

() YRZ (BER/HBAFEM) =55 (X2 HBE) XBROKXEX

(3) R= {<S;, Pl, X|>}1 = 1 see n, n"’].
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P,: YORBRERZIZ» (YT VFTOHEE)
X ' ERFAIHEORERX

BREWVH Do

BB oOEWMENTBOYX 2L LTHAIh 20 (DOBMARERICLSZIDBOT.
RLRIERBTIR. VA (MIN2) =x/10°A -4 -rad (X Zidren) . £~
vy/100. A rada e ERAIND, COLOIBERTRULAVYRIZYR7HHE W
5, BROKAZZIEZWMELE QOEBOEXHI TE1 OERICMI AL TWS,

ARV -7 T, MERBREABBEHERMICRENDPTVWY ZZ7L LT, B0igH
LHOLZ HM*E (Probability of adverse health effects)® . HEDOHELEDY X
2 (Specific risk) &M D kif. X5 ICERBMICIME S Z L2E L W Perceived risk &2
ONWTHHERS, '

FEEBRHIN T VAZICHTAHELEAVWIBAGORILZBIZIAD . WED
2% (The Royal Society 1983, 4 Study Group Report: Risk Assessment {2k 3%) B &
CHABREZROKRICRT ESIICRDE,



U X 27 BAGRATEE H A8 ER

M TH weom oz #
DR i 201 w3 BREER ( The Royal Soclety 1983, A Study Group Report & V) )
RISK Yz The probability that a particular adverse event occurs durilng a stated perlod of
time, or results from a particular challenge.
ADVERSE EVENT BEH& An occurence that produces harm.
HAZARD BEAH /BE%E | The situation that in particular circumstances could lead to harm
HARM . &® The loss to a human belng ( or to a human population ) consequent on damage.
DAMAGE & The loss of Inherent quality suffered by an entity (physical or biologlcal).
BENEFIT ' {He The galn to a human population.
DETRIMENT ¥ A numerical measure of the expected harm or loss assoclated with an adverse event.

RISK—-ASSESSMENT |URXJERE The general term used to describe the study of decisions subject to uncertain
chit., HE E. Risk estimatlon & Rlsk evaluation c43dvh 3.

RISK—-ESTIMATION |URJ#E (a)The ldentifjcation of the outcomes.
(b)The estimation of the magnltude of the assocliated consquences of these outcomes.

(c)The estimation of the probabilities of these outcomes.

RISK—EVALUATION | VAR The complex process of determining the slgniflcance or value of the identifled
hazards and estimated rlsks to those concerned with or affected by the decision.

RISK—MANAGEMENT | URY%HE The maklng of declsions concerning risks and thelr subsequent Implementation.
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BIRAREBHUNZYAIN— Ty arBESILEDPOCEELRW, THEH AMEXI
EREFDEIDLBRIBBOZRIPTRALTEEZDBOTHAL. FHLEAT DL SBER
BRI SRS AL ENS S, SCREFRICROAI LS EABOB2bOERILGEL
BEORBEMEEENTIOOLESNL L, BERBLOELERNICBITAIFTIEED
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. BFHAFBOHLEIHRBTL2EDFRTRTHS50H%26F . A\HOBENREEILL
— B EBTIDPINRORVWEBLEER22b0LLHBVWR D, TLTZRE., WA 3
FLWHBOHEFRBEAICL2EE  YILOBEROZWHLBLINZRAOY X 70
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RIEZOEEMMNE N, FA YR IBAZNKTI2LHNORTISDMEANA2TL 2,
Science 1987. 4. 1T. S TCRBFHADEMRRZAEFNOMLB I HEFBCHREICHESY X
JZHBIETND, ThEXREPICELD D LEME Koshland DES&LS5IcE 55,

ADEFEIZFY A 7PHESe ~BE2ED LTWAIOREHERRIC L B3ETOY XY
T 7 AYATIREM 2.4X1074, HEHEOHEEIRIORTH D, —H. 7 AV A EPAEF
FULEBO ZouRlb s (BRHEBREBULTELS) 280 KEKERAERDOYRY
(PYRADRVAEBR>SDOHTE) IXEM 6X1077TH 32, WFEDEEEZFD. ¥y NI
1HIEDOVRZIE 3.6X10° 3 /SET—FBRALWESEN, 3FOBEEMES,

HMEFEON  HEBIREYRZ{EXI»HERE. BH - H&F (2 blz 2x107¢
/) RITBTCRUEEMBHEL (5X1075 /) RIEBRSBWAEM I W, 7 A Y HEPADEE
Wicho RKEKGXI0"T /) ERO LD BRTHEHELZY VAN VOHFEKRERD
Fht 00EHLRELEEWE, EFHAREFP L2V NOMKRELDIZ. WHIZHEM
ZFIRESN. BEBEEHEITALHIMNEARTE>TWS 4°KD 11500 2B &R

W

FRZHoTWhERENEESLRUTESITREBW, S5FULOANERPLED
THEBY X7, 1X1074/F (BESX) ThHbd, E—F9wIYNI—Z203THYFY
19FIEZRARBZLETIIIFYUPFEBERTVWIDT, BENIRLDIBEMNADY AT,
LPEOYVYVEGUHFE L5AOFICHERSZ (WFRB I TR, 79 FTORMA
EROHHE) .

BRENMDPEEEELZ IR VWEHARRNREPLWILRLTES TREW, HARR
BCAF220RE - BRNOL5LAREEETIMRNESORMHMMIEXE, —
. RERONZRELEED S, HEOHRBHLLUTBREARIFICEEND estra
gole, HBFWRHREL—HUF U THD. AEBRREBVWIRERILSD2EEWN,

YRIEEMIE. BROFFOEMENEHF L TRBECELDAEDDOTH S, TOMED
RKEWHRBREZXONTLIEIESIEN, ~BARBESIE LRV, ADFITR S,
KA, BALW, avba—VHREW, HEDAEIFBEEERT S, BHELED
T.FROBREITCHBERTLORV A7 IH U TRBIREBL., BEREFRERKRY
3, BECHEL D DERHROF VD IBUTRERR I I, fIXIE. FIEOBRRE
BMTREDOAMFERED . o L LARFFIRPEARIDNAEREZEOTNDS
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BRI, YZZ7F00EERSNBR2W, BROEBEEICLZYRZ7EHLCWELT,
WERBFTDBWEETRRLELT S —F. YA 70OERMIT. HBicY XA 7BAEEFRO
ZFAREIHTWSEHZTRETH S5,

4.2 FAYA:IANF—BEEROLIE

HERICABFCHEFARBIEILAERBERERA -7 V9T Ty INT I THLY
RMEFICEWHRBERIT T, AHBRRCBRHEOLEWBELRRFROFRICAL .
BB ORREET TS

Elf 2 ZRB 2 (UNSCEIR) iz, BFRHBOXBHNT 2B 1 ARELZHUTRER. K
I 8 fHe R s (1962, "64, '66. 69, '72. 77, 82, '88) ERHLLTWIHH. ¥
OEMIIAIATWAXEIE. XEOHEZICLIDONEHMBICZN, &, KEM
27PHFI—. HASHSR. XKEREZE2HRL T2 TERBERRMBOBEBICL S
b FEFAORE ) OWKE LD, i BEIR-MMEH (1980) ZHLTWS, HZed'k
lcErhE TARADEE LRSH ) (1984) ik, BEIREEDHARL BNIXREDHOT
53,

KETHE. COLS> MR REOEWEBIMTIHAZEDI—-F. BKFLE
LR YREH - REEERDBESHEERORLERPD. BR. A, XRHAAFEZIRN
¥ T AHERISMEIN S EHLENEOENBEOMRICOMDBATED .
19744 HF¥. Fa—27 - YUN—THEShE TTANVF-SLEBEORBICRIZIEE,
RHTIEERY YRIYVARIK. D FFIRWTEROSMEEZXD . H1BIF Tk, F
— Yy STHEFHEED TRE~OY X VBT ICHTIY YRV ARBWTH TR
WH¥—ERZICBT YA REOHE L MHRBICR>TWS,

Wiz, 19824 cidk. IAEAEMIZE N U4 — Y CHEXAE TEEIANVF —HOREAN
OBE CHTAY YRY Y AT, RKEPSOSNMENERANICSZL . COFFREET
HIBEWENERELTEE,

BEXETI. TANF—LERAORBEICERZYRA7OHREL D TR BF,
BE.7NI-N. BRENY. EES. SHITH AHESICLSTRFRDAOMRE
PERAEE BLREOWMANERICEDSNTWS, EE® R. Doll & P. Petolz &k
-3 TEQORE. SHOXETEHBLEBAE - YAZ0ERNME L XEOWREICE
Z2ZBROBREMNIAEINLTWS,



4. 3 AX¥YR:EUBRY X 7MY U

ARIEWAALZEER (Hazards) X FHIh TR0 EAAEBL TW3, BEHIC
RERODL L AMBEH2 60N L wWo AHHEAZLD, ARSI CBHEEDE Wo 214L
ERL2LD. EREMERICLIEDNLZID. HEMEIPSDOLEHZDORETH S,
ChoDA. BRLFNESBICRBHRLDIZ. KR - ERERMINEICHSNTH 2
BREHTS S, KEKCBWT., FHERFEO4 9D 1ik#EE, - BH# (road transport)
RED2HDOT. BEHHEHBOR LS 5. KRS HTERCEHEGE - N1 7RAET
b B2HEY . FRATOHRHIET. HitEBELMEIIZ W, BRI L BFBIE. K.
BBEIILD. O I - 7943 TPKEDESLRBIEHTHHZ %,

BHTOXAHEOHEH (accidents) &, BEREE. THLICE > T DARYEG
BRYDHBIZHKB, ZZTOREFEN, BR. Eih (FR) TRZI-oTwE, LHLCZ
CTORBILOBARLIBEHRTEH AOKEZES L. KEDREMEFEEHIL T LIS
EoT. REBADHCEZ LB L IFREHEPHARLLES B2, BE. ABHROFHE
. ZRONDEBRZOBEICHD. FAHLWTF 7/ ud 4 (BEMERERY) Hik
RHHEOARBR 2 IRLEREOTHEZMENHLTWS,

FO27u4DERICEIRIERICOVWTR. FleFRRLEREB L »., gt & ox
BT VECHEICEEILELHEIAZIDT. RROBMOMIMIETEIRE>TWS. AH
EHISL», RITBIRO &L S, WAL BEHErBhTWEIHAIRIRZAETD
BWd, N7 7 (Aberfan) RIBEEWI S DK SRR X 2B H . Flixborough
(Mdevastataion, 1 ¥ 1) —DSevesoDHERTOKBLATFHB. ARSI VOF > TBOD
BRI FLWF 270940880 LAY A IRISCEEANAITONIHATH S,

#% (Disaster) I RTHAN{EL b D (nan-pade) BT AL W, KEEDHIZ
. K, MBS TFEORE>THRERLEIREZ25DMD 5. HlcltKIZEDOY RS
b FZREERDTEMICFOATZRWKFAZRICENS S, AZBNVWTD
BROKEBRZRFTHN. HFLWF 70V 400N ICAZHELILSTEBTA20LHEITT
MREND, LB, BEHOBHEOLSIRFEFHOEROIFI A bu7 (KEE) k. HY
THWIOEBIZEBAKELWo RELAIOGNARRICEIALEEZBELTILES, D&
SHBEPS LT, BEL LR KBREBZITMME (RF o) 28oEF 27/
VAOHRB. FIRERFHEMEZIZEOY AR ODWTHENEC > THEL iR
"55,

TARTOBMBEINFRICLAMFELDESTEEBOZW, BrOETHANI IO
VRIVEZYESHRELTWANRBHERTH- WL TH M, BE2HLOEZORE
BHEL2VLEFGBEEZEALILIZLE>T. AXE. BULDERWEHLEOHHE. BERHE
HLHELOBIIC L THRESEGROEEN KR L, $AREAOPELOHERE
MR ENEHDODILEFRULE, DollEPeto(1981) Ik, BOFREIZOWTOREDO LY



2—=T. PLRDOYEOTELER DLEONL) (FATRFA4N) IK&DdERLE, AL &
SRMARE. FRERDPRBFROBERBICOWT BRI TS,

BRECAIRZEORWESIcHbEY | 5k (formal) K-~V X 7#lE (risk-
estimation) OREDP A SO R IcHBF (hazards) DBMEMRX TH Y X 7 Ffli(risk
-assesment) QM HICATMNIDALLEDIK, SCHEFLIRTERVEVWIVILE
CADWBERBLABW, ThIRZZ20HEDFZ /a1 DAERER. TheEli
HEDZRROMLOHEMERBLTWH LWL D,

) X o #ffi (Risk Assessment) DK N —7 (Study Group) FEXHBENZIhHD
MEL2HARIABCHBLEDOT, BEHBICE W TR, BWOEEHRARI N T
(Royal Society 1978) RUMERICH 1T 2 RO A Y IV —7 (Royal Society 1981)
RRWTHIEBEHTH S,

FEIN—TRYRIOBER. ERLLZOER. VA 7O0EHMBAOMEAZ BHICHR
D EWFCHlx. YR 7 (risk-assessnent) DOEHE L Ea—LES5LTEHDOTH
2. YAJOZBILIIHEENENHODLONLIENOOONTRZIMMER > TWS,
HELOMEZIBYAERICE>TYRZFAETW. YRAVZBITIFRERESLTL
NEED, UL, ThHEBWIHEOHR—DHG R HERRELCAVEZ > TWIND
BRELELTS, YRIBARY R VOKEXIHNE—-TH. HEODBEAYN-MHTL
HECLBHTILEEORV, #oT. BAKLEDHZLEZE/ULTY A7 E2FHMEY
WL, MBEBICL>TECIEBEWIICEHTINEZRET AR, VA I7%2ER
WicHEIBICLHEETH S,

CORFLEBEBET. FMETN—TRBWBALEMBELDORDU>T WS EWH,
Y= ) UV AN TREELPORIBAICKONoE, COBREXRTHEDIYRY
(risk) . pE% ¥ (hazards). #J2§ (benefit) . Y X 7 fIE (risk-estimation) . Y X
2 —§{fi (risk-evaluation) . Y X 7 — i (risk-assessment) &\ AHEDEHICD
WTH—B%2H%k. ChHDFEOERIZIIF. HIcIENYXITRE>THEDATH
AN BLBLZLBTREO>RHBFOEENLLBHFARGAAIEBLILIANKRENE
BLAHBODTHS,.
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CO2FEMYR V7 Z2HFEHE LAERDPBBXEWSODPRAZE, ThEDHLIZ3I>DHE»
HHEYZXIZRUTHDIILICLE, ZRARUTIRBRIESIEEXHTH) . BEH
ZEBTH) . BELC-AOABMELTMIBELYZZIRESIHRTENENWSEETH
%,

5.1 YXI20m) LA

BR%K¥ETEH 5Sir Bondi 25, YRV DHZOHD LN LEND 5 WikBia 2 &
PKIERICAKYNZCLZASBRULAEMZLITTRULTWS, VXZ7ZBBSDICHFICA
DERFVPRPELEWILERASELNEFELTHEALLS.
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AOFICEHEEROEBHEEL WS CEMAMCRPINAZ LMD S, ChidBREY
RIZER L2202 2FhED. HFENICEEREBTREORGCEHEZESE W
STLRTEIDBLIAZVWY ZOLIREHERIEERICEAZTRLTH>TH, o
TWAANSHNIEEKEICRBRZBDOIZBE L RAELBIE. RUTHBEREOA Sy F %
ANBWTHES5. o TZDBAIKRYIBZIERYRAINBENENWSIZE LD B, AN
EBIESTWTEOEBEORRERLUTEPEINEIDEWIRIZILIP2 TS,
WAWRRYRVZHBTADICYRAIDEZHEBELEDIV A VOEEIHITAEED
O %expectation value L LTEHL T, ZEOETIEBL IS EWSZEMThh s, UL,
LELDBA—BARRBCOBBICIIHBELAZVW, BRI BALLI>TH-BARDOEIE
LWeBELAZEND S,

REEEHB LI :

RIZAYNZDRY A VDA EHROAZZLTH S, Hicerhr»HHBERIC L3P &
BRVWI, HIVWRIHRIFEIY IOV HEINESIHLEWI LS LZZET. ARDH
BidKES BT %, FIAMNERERORLSEHT ADREIREDELSRYRBREMR
ARENEVWSIHRM DD, THERLETENUBISEXEIMEPEEAO V-2 Do
LELTHLD, RETDLZAHEDEDIFAETH D, LTHN—BMARIIRLTZ
SWI3HLDEHATRESYT. PBHEEEICLEZMCHEATWEIDTH S, TOEHI
IEDOHBTHA L2 KOMBREGEEXEZELZOAETON. BRIV ER
HEPERERATL3PDBLAB W, ChIZFAOBRETCRBIZZLOHEZVWHD
THd. o THBECEMNARLL>TRHLBEZFLNWRL2OEMER S,

BiAMHBOAY X ¢

®wizrisk perception DEBEEZEX L S AV 2 —FUVOFHMARERRN T —0I0D
o rDICBEBRICEWE S Tury b2RIEFTLICLE, Oy MCRAOKER
HELTIRIELEEZS, 2OHO—ROEBANETULTIL ABAxSD . ThdAL



LNEFBHOLTHELS, ¥FBEEZDES520yy bA2RET LI RMBTRAZOEDIE
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HoNEW, o TAZRZZOB»BBXHLSLEXR, LMLZOHATIREL
WSHOMNBNWOT., BEIEIEDICRAYITY—2ELRThERO2 P2 E. €
CCEBIAYITI—TAREBRBIYE, AV ITIY—THLARBULARIZKEN
WE—THo%e LBLICERTHNE, ECRAMEDEELLEoTWTUY Y b
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TABLE 1 TABLE 2

SOME IMPORTANT RISK-REDUCING ADYANCES
DURING TIIE 20th CENTURY IN TECHNOLOGICALLY

SOME SPECIFIC, MAJOR TECHNOLOGICAL ADVANCES OF
THE 20th CENTURY WIIICII CONTRIBUTED TO RISK

REDUCTION FOR THE COIIORT OF 1907

Yearof discovery, recognition,

ADYANCED COUNTRIES
Sale drinking water

Sanitary sewage disposal

orfirstuse technological advance Uygienic food i
. . ygicnic food preparation
1901 X-rays for dufnom Pastcurized milk
19l0°* salvarsan: beginning of modern Refrigeration
drug therapy Cenleal heating
1911¢ trecognitlon of vitaming Scientilic principles of nutrition widely applied
1921° discovery of Insulin Scicn‘(iﬁtf principles of pm.o?al.!-niene ’wl?clz applie.d .
1936° liyer extract for pernicious anemia Eradication ?{ major parasilic 4
Ny ' Rodent and insect conirol
1937 Istsulfadrug Conltinually improved prenatal and perinatal care
1944¢ inlroductionof DOT Conlinually improved care of babics and infants
1945% penicillin, the 1st antibiotic Continually imnproved care of infectious diseases
{945 stremal dialysis Continually irmproved surgical tecalinent
Conlinvally improved ancsthesia and inteasive case
1948° stecplomycin, the 15t anti-TD drug Scientific principles of intmunization widely applied
1949 tetracycline, the Istbroad- Blood trausfusion made practical
spectiuim antibjotie Organizstion of intensive care unils in hospitals
. . . Continuall Jed and improved di ic procedures
1952 Ist practical antihypertonsive drug el i 4
v . ; Cantinvally improved ir t of cancer
1953 mh““ dis::::“ﬂw ¥ Continually improved tr t of occlusive arterial di
Planned parenthiood made leasible and practical
1955¢ Istkidney transplant linproved and legalized methods for interrupting pregnancy
p
1960 Ist cardiac pacernakes inplanted Safety in the workplace widely accepted
1962 15t beta blocker drug for circula- S:f:l.y belts in cars R
tory diseases Continually Improved methods for preserving teeth, vision,
1970¢¢ o artery bypass surger, . and hearing
“.::;3 ’;:‘z,lﬂ“ sery Smoking, obesity, high blood pressure, and sedenlary life
P recognized as damaging 1o health
1975 parenteral nutrition
1976° computer assisted tomography

* Nobel Prizc lor discovery
*¢ Nobel Prize for cslileal background work
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