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£ BRI/ 55MES B(Abbreviated Injury Scale, AIS) A EZERERE Y
I . MHARRIESHSEAB Y SERETTES AR AERSEER
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AlS 3 g pus FETEE=
0 |BRAERE ==
1 |BUAERESIEBRRASERRE) 0.0%
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3 | REFBERZELEMRARE BEEFREBED ZER) 0.8%
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I;gtallty Analysis Reporting System (FARS) (1/8)
} |

EENBERZEFE

+ E9 NCSA (National Center for Statistics and Analysis)5z £ -
REBEFRBAREHIMENER - 85 Pl 3
Informatlon Data) °

 Pll ER}ENCSA BESOUNEE ~ 5

&Rl (Personally Identifiable
* NCSABSEHMENTB=

AEFM DT BHER -
BIER :
1. EESIERS (Police Accident Report)
2: HEE
3.

BHIRSFHEE R (On-site crash investigation data)
AR ER (Supplemental data)

Fatality Analysis Reporting System (FARS) (2/8)

R

« LREWIRS(Police Accident Report, PAR)
1

WRAE - RIEROEEAE A (Vehicles and individuals involved in a
crash, injuries)

SHIERIIET AE (Fatalities resulting from a crash)

AW

B E R (Roadway information)

IRIBEE (Environmental information)

. BESHIRGNE (Information to reconstruct the crash scenes)
%Eﬁliﬁiﬁpﬂﬁgﬂ (On-site crash investigation data)
- HARER (Supplemental data)

1. BE4#? (Medical records) :

plan=s2
2. BHEEBHEF (Toxicology reports)

=7,
Az

BRACE - BRER
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Fatality Analysis Reporting System (FARS) (3/8)
EfREREE

1.

BEIBEWE - MRSBHCEMABIT - E30RNIERZER
MM BEE B EEE = IR F (Division of Motor Vehicles) 78
2R 3BAMFARSBEEE FBEESIRE -

FARS DB EIRE SIS - WRFARS RAPEIFECE -
FARS D ATETR SRR S EERACRIERREN - MRS
MBS ILRZERMMN - BITI D B ZEUSHEBAEN ; NRBH
B EAMIMN - FARS DATEMZ BE B2 MNAIFARS AT EM - LAER
BEWEZEER (Vehicle Registration Data) « BIRE R
(Driver Licensing Data ) - IR ABEFIE R (Highway
Department Data) -

Fatality Analysis Reporting System (FARS) (4/8)
EfRIEREE

4. Ry L =IEERILIIN - FARS DHTENES 7 blm R =B &R

BRI FEE(EMS providers) ~ @R AHARFIFEI(NC
Department of Health and Human Services Data) & &)
Bayt/N 2 (Office of the Chief Medical Examiner)s&E 228
B AR5 &R (Emergency Medical Services) ~ JET-z&HR (Death
Certificate Data) - LIKE3E#H = (Toxicology Reports)

5. FARS e & E={E B4 RAI T Z BRI HEEIRCER -
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Fatallty Analysis Reporting System (FARS) (5/8)
-H'" IlIL*E& siﬂ

NC DOT Division of

Motor Vehicles FARS Analysts Other NC DOT Data EMS providers NC Department of

Health and Human
MVC Crash
with fatality Services Data
within 30
days Typically within 2-3
weeks of crash a wiss

Send crash report
+| electronically or faxto |-+
FARS

Record initiated in
FARS + No
Contact FARS analyst

state for Vehicle
Rogistration/DL Data

Gather data from

Inddud ook p
multiple sources o

Vehicle B
Registration Data

Driver Licensing
Data

. Highway Department
Data

Cortact sach EMS Supply Data
Sroveer wa weer o emat Vital Records:send
v ~ death cortficate data
Complets FARS entry |, Ment¥ Office of the Chief
Medical examiner.
L . send toxicology
End reports

Fatality Analysis Reporting System (FARS) (6/8)
ERIRIE KRB

- FARS ZBE R MmEZEH - ERABRNESRER - & L1
HEIBS FARS EREERERE

 FARS EREH30EERE - 845 :

1. Accident 11. Weather 21. Violatn

2. Vehicle 12. Crashrf 22. Vision

3. Person 13. Vehiclesf 23. Personrf
4. Parkwork 14. Pvehiclesf 24. Drugs

5. Vpicdecode 15. Driverrf 25. Race

6. Vpictrailerdecode 16. Damage 26. Nmcrash
7. Pbtype 17. Distract 27. Nmdistract
8. Cevent 18. Drimpair 28. Nmimpair
9. Vevent 19. Factor 29. Nmprior
10. Vsoe 20. Maneuver 30. Safetyeq
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Fatality Analysis Reporting System (FARS) (7/8)
E i) F IR

« FARS 2—EA£4814 - fIASNASSIF ( DOT#EER ) KA
« NHTSARIZLL N B e 2 HF EVERR
1. FBINFARSHHTEM (State FARS Analyst)

2. FARSE TfEAE (FARS Regional Staff)
3. FARS #2288 A& (FARS Headquarters Staff)

Fatality Analysis Reporting System (FARS) (8/8)
E i F HUERR

Access Safeguards
ZIWFARSHHTET OIS0l EPN o FHEXRTEMNZRLAFE ID NEH
o GENEXECHEAZRAE o ZTHENWERFEMEFHASMA
o FUBECHEE
o BEUWENAEFEMABRIAFARS crash data
NS A IN-N ¢ 2IZECHEASH o FHEXRTEMZLAEIDNEE
o GENEXECHEAZRAS o ZHNERFEMBFASTA
o EUHCHEE
o BEEEFFEMIEERIAY FARS crash data « 1B
FEEEREER
FARSEZA S o EEZBECHEASH o FHEXRTEMZLAEE ID NEEH
o FEANEXECHEASKNE o ZTHENWEHRFENEFTASMA
o FUECHEE
® TEFTA FARS crash data » BREEEXEER
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CBEES YA TE (AD) S
(- ) B P45 ¥+ (association rule mining)

BB R 8 At MR em R 25 B AMBaE R (OF
MAGHEE AT A AR Y KA SEE MY B S0 L0 Bl
VLY RME AT REE > EEEY REME A &) MIARREF

ﬁ:@?ﬁia&mrg o P ERAS I RYEF IR EIRE) ¥k

i) & o MEARR E A 4e XY @ikt - 5% F R (support)
‘ff’;i_ % & (confidence) et 8 » ¥ 41 2 SR 2 MBI REFTRLE
B o ,j}tir(ﬁgr’]z}ﬁm@a ToBTERFAE G BHEBEORE (F
B ) AR P E B AEFI R (2 F T & HIFENF R
Z{) o BIEM BT LA Bip i E D BEHF T DET] 0 Ra bR
B SAELFENY Gend 2 (FE#Esd el 8 2 ERE) 0 0
Zi- W FAIRE F ¥ < K7 (Lietal, 2013 ; Yadav et al.,
2019 ; Park, 2014 ; Lee et al., 2019) o

(=) ek 5 A P4 = (Rough set-based rule generation)

G B BB AR R 2| ST B = Fvb > FALE S (Data Mining) 4 &
FE IR L AR SRR A X (XY A D) KA E X
EﬂokﬁiUp+;%ﬁf$%%ﬁ%rﬂ%?ﬁﬁiTﬂﬁw@
(upper/lower approximation) X & p: 3l 2@ R (BZ I A &Rl
T RS g DR B) R AR o d i {zls*“ﬁi 2 AL e 0 B
PEONRR T EZFRFEM G TR A A ERBRETHE S LD
Fop 4 = 4] (Wongand Chung, 2008 ; Wong and Chung, 2007 ; 4£ % %>
2008; Yao etal., 2019 ; Sakai and Nakata, 2020 ; Luma-Osmani et al., 2020)-

(=) 7 f#§# 1+ Al (explainable AI)

DR S AL Y L R L= TN
WTAALERATFR S g U £ LA RPN G K
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BEARR cnBRT o 1T E KRB B Y /A IHE S 2k L a G o i
$ PR A RGUIER S g T (Bt e u A EHEREE
HB AP T RGGHERES FFMG) 0 L SET BRI Al
(explainable Al » XAI) #jitsfir& i %] 4+ #c (Feature » f’f’%ﬁﬁ:s\ F]) f
[r?%ﬁifﬁ (EHBGY IR F a4 @ FREAEFBEALIZ ZART 2 5
T A% (Molnar, 2021 ; Wong and Chung, 2007 ; Chung, 2013) :

TR R T I B Rk TR BT (R
B4 o B IEE ETF ~ A% M~ RuleFit 2 H & P < & 3 B (Naive
Bayes classifier) & o

2. BACAEM (PR AR T ) iR 2 AREE R
S e B AR (2 ST
F)oow F AP R A T R o blde D 34 & iF B
(Partial Dependence Plot » PDP & PD []) ~ B %8 if ¢ # ¥
(Individual Conditional Expectation > ICE) ~ % # & % < & Bl
(Accumulated Local Effect’ ALE)~ ¥ ¥ 4F <& £ {4+ (Permutation
Feature Importance) ~ % #8 I #-7| (Local Interpretable Model-
agnostic Explanations » LIME) 2 % A AV 428 (Shapley
Additive ExPlanations » SHAP) % -

3.%*%iﬁﬁ%%%:éﬁ&%%ﬁ%iﬁwfﬂﬁﬁﬁﬁﬁ
AT 5 (RfRRRE s F)o st EE R I L S B RO A B2
TaEM A Zwit AR RN ORI DL R 2 e
SRUEE. S S/ 8 RO JREE oy s A S s 3 (N A I
A L»FT"’ MR FET VA IR B RR T G R o Bl

F f# $# (Counterfactual Explanation) -~ ¥ o & #
(Adversarial Example) ~ /& 3] (Prototype) ~ § # &4 19 &

(Influential Instances) % -

GEBEFU/ AL (AD HOUD K R TR T E 2
PR Cide 1 A 4F R EE S Ra RO ALK AT RE R R B
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KEFERFISEM Godedh Flot 55 M R menEft v 2y
MH T RETIEE > 2o R F] R R RRS (T ERdh) T A ETFR
Foch AU g e SR FRRE

Li and Zhao (2022) #£3t COVID-19 *z 7 *F|se L e 97 g B 2
HF RN AR FLHEREY g7 S E 2 S G F R T
£ .9mw€?ir-tb%ﬂ ° KLY m%ﬁ COVID-19 #p fF e 38 ¥ sadiedy » I
Hit AR F T S ahlkdp o AT Y Z BHIUENREHEA R
W P il F r-tﬁita A E A2 R 0 1R E COVID-19 *=
FRAIFTRFEN? FRACT PP T TS FHET R T
LX)t B AR TR R B A E R T I E AR B 4 o
FulfFLFTiad Hasd mTiog = A a8 & BB
SR a gt RS B A G PR RP AN
Citi Bike %% HFen7RAEKAFRHEIIH IR G >0 B3P
R BRr A REIRA LB I T RO TF AR R T RE
PIRGO R ET HIREHEL 2T AL B FURF] T R
WP R L - FATR O eiie iy e o RS p A 2
—‘ﬁ # COVID-19 ¥ fF e 2 o

Lyuetal (2021) BRI RERE FH B D - 45 1FRE b
S AN RS K& e ﬂfﬁbg | % 2R &R F i %85
% B2 3EF_o AT % ADAS ke § 0 pig TpE . B
T BT ES . B TS g Lﬁiﬁ'ﬁw‘}é"ﬁiw*ﬁ%%ﬁ
B (e pEah2 fRie o 44 J@ % b (5 £ 20 f) %ﬂm

S
" k-means A = % "éféﬁfi S PR S rs)ilk"ﬁ (:;:ﬁ{é’-&”’ﬁ BEHE 2 pF
FdEE s K 7@%@;*.,% 11 Safety Margin, SM &) o d >T$4iE 2 F % 3
EHRRTNEGCHRYEYF f » T E T E /S minSM &7 SM 340 d §
T2 Esr I ADAS $#HiEY RRGEFTRER G 2oxk - HB AL %
BEFERERRGE S R o T e g R X PERE X o
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Higgs and Abbas (2013) @& * & [FEHF H 22 > 3 > A %0 jmpl @
PR T REAL R EFERF 2L L RBEAANAS BB Y
Fe 8 hE R Ko hER B F FF D gt he &
W H 0t o 0 kemeans A o S F R 2 2 B BGR EEHHHH0E
BRINFER S T ERSRTREEXR IR RE TR R
i es H- o P00 s - Apl PR - FwALE
“ﬁ%%%iﬁ““o@éﬁﬁﬁ?%w%@ﬁﬁﬁaﬁaéﬁﬁﬁ

5;25@%9; sl ug@,—}iy}g@; “PBEER E&gkg;ii,gﬁfg,ﬁ{%
p ‘E%fﬂi‘ﬁmifﬂv\a\? ol PE BB A RBATAR R DT T ARA LB

BhG ¥ BREIE fﬁ)i)k"ﬁiﬁ.ﬂ’ :

Chiou et al. (2013) 7= i¢ * & FFE 7 ﬂﬁﬂiﬁﬁéﬁﬁﬁﬁﬁﬁ
R A A NREBRZAFEFE CREDFEEET
am%mMﬁqjfaaﬁiapwﬁ%ﬁf’ﬁyqéﬁﬁﬁ‘“i
O TREREL THERRE S PHER B FROTSTE
Flels  HETLEERFTLIABREEA I - 7T AIL P4 4
(error-chain) 2 1395 > T2 JFF &V A jFFT A N - Fo @ L - @ P
T2 R E e o % - AL B34S = 2 (Genetic mining rule,
GMR) #-pt i el Sp2 = R gEd o & 53 S REH MM = o
d 3y e 5 21 BRE 3 2RE - ARE BT EHFZ S
U TS o PE G R PR B TR R S B R RO AR

THE S NG SR A 5 R R E BT ARG
(Mmdmmmww’%%%&ﬁ%iaéﬁ’ﬁﬁiiﬁﬁ%ﬂio
BT RE S FFEREZ S FRBROERACHREF BT
RAF R~ Feky TR PR

.?fa&uwwﬁﬂ/Awﬁxﬂuiaérwva~@w%¢%%

T REM o FE R 597 o

-\1\«
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=~ M %R (RCT)

d ML AT § (observational study) “ AL W P oE 2 K,lrf o}
£35 25 ljér?% (confounding factor) #2258 > F|pt g4 Pl Fw

Giedm o 2 “’iifﬁ&é&?‘%ﬂ AAER N A r;z%ﬁi?ﬁ SRT 2%
% (xﬁ; Fl% B kobr g B R g ERAAEM) c A2 T 0 BiEN
ok (Randomlzed Controlled Trial, RCT) #f % & cnF it 53 4%
8 G R 21 SRS L ol R E e S R AN R
IR AE SR R R L H U T TRl 6 A
Fad-RPE > EULEFNSFESRAFERVEIOM TR AR -
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=~ F15 B/ P Bt
F] % Bl/F]% S H4" (Causal Diagram/Structural Causal Model) 4
7 = & B (Directed Acyclic Graph’ DAG) 5 2 i % B T2 A0
FTEIRIED N ALEFERE-FISRT A L2 AAARHE (fE
$ junction » 4B 2 #7F ) 0 P Ao T

A » B »(C {i#(chains)

A < [ »C  9¥(fork)

A ———s B e———( @& Z(collider)

B2 F% ez ik SR A

1. 4& (chains> & F 7 A1) (1) ¢ /1 B A& CHRYEDTARIEH- (2)
A BERT (i 2 TL),A«pr LIER I o

2. A% (fork):(DBH ¥4 52 AfrCehE b RFIZFHEFF - (2) +
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