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“Data is the sword of the 21st century, those who wield it well, the Samurai”.
Jonathan Rosenberg, former SVP of Products at Google
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%L BHEEEESE A o BUESE ~ R (assumption) BARFHEEE T
BT e B B IRE RY A E SRR B S S SR AV RS o T HL AT S iR

FUEEORKESR - BREKERNER - HEHREGRIEN kbt - 585
BEREMZHEAE > BEEIEGESIEAS EECHEE—E - HFEEMNK
st (O77&) JESatER - BR A REREIR R Ea - WRH
JEBE— W EE RS T AR A AMELE: - IRAEE RIS
B EE LB E o IR TR A S R DL
B A R R AT B © AU AET T PO AT RE - BB
BHEIIREEAET R > g E B R EZ A R -

HOBH - B E 1% W AR aT TiE A — ST EE > 5w Sl sl
R AEAFT TIERVERE > EFNE BRI LRGP REEEE
Al > A SEREHMECTS - MAERIE AR R b 72 B RCAM & o 1 3w SR
AT 7 A B B E S SR R oy A BRI A RE H BT DA™ & (R 7R B P i B
gt - EWSHEEH R ERRGT (PR ERERxRT) I i
PPA RS - N RE RV R A 28 ekt - QBB T RIE
T A R AR - AT R T Bakat 2 8 BAET Al AT ey
Zfk > WEBAKES > BEAESEEHERES VZl#E - ERUTERE
R RGP L B B S R > B R B R E 2RIV - B GRS
HEGHRE > BlE s IR R T > B B IR R AP

I=ch » MAekE & T PR xls , (REAER 202146208 ) -
Bb K2 %t % #8sk » https://stat.nccu.edu.tw/uploads/asset/data/59¢f02a81d41¢8435400
0361743t % AW L e H #H & pdf (RBBER 202146 A208 ) - H K%
FHAMBEE FRELHE TGO BT R NG AT SKFE - BK Y Hdo s
o BT ZAGER YR EARA B R FHEGL

13
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6:1 » fESN = HAEG RS BRI EL B AR 101 » B (A EL G (i 2 235
IR G R RS CEA) PRy o % AT I S
F'° o AN BEAE TF R B BR AH B BB A T R S R B AR
BN RESLIHENERAR B EFAFEEEMTERT
EENGE4 I - BERAAASS R IR EMEE (B8R) » WIRANER
W ATRE R BAAE - B2 P k4o LR T 3 I 0 THER AT s %t b
2R A LR A B L TR TR E g - HAE R
BREE LR FE AT - BT R ORI RAE R —(HE R HAE
BFF 9% 2 S5 I S SO B Y SR R Rt R RS R e T (ENEE
BR4HEASIEA ) SO EE > HREESEILBHE TR RS RARFE
— o EIANAR DL B BT B A = KR S R T R A e B o SR
EEGHIHREREE - R GARBI B e 22 B (BB BRI
HEH M = ZEABERERARE » LEZELHERERNEE - &
T 4 L VT 2 ] (9 B H5T8 By 8B (blocking ) (R > BB AH UEB BE i
E—H—EBNEREUEE  EEMTREMRE - 0T IES RS
HERR S PR T B 8 B > o T R b L B B 4 B S R4 Y B B 45 R 2
SHEZR - AEBETIRNBEERC  §ETEERNBESIRMEITEE?
CESFZ RN MIEE B R TR IBHZREEEE - ENGE
(B ERE %/ & B s S B4R - FRATTE 1 3 ST 4T 1 B 21 32 {1 1
> HRIEBHEREPEE (assume) BFBRAE A E B R4 MR AR L
A BCRS s - B MR BT A -

BEMA LB R L R TR S EARREA R I - EEIEEEE
M fEHRE—EEBRNRE TEVEM - RERS  flI=EER R
sk e 22 /0 B T 4 R AE B BRAH 2 5 AN A B B T B
R TAYSE B o R T CA L AT A R ELR AT B T 0 4

Yo B e AA YGRS A > 4R E R 0 202146 A 108 - https:/health.
s udn.com/health/story/121833/5521953 (&£ & A : 202146 A20R8 ) -

R TR AH RO ERBERE > BHFRARE A ERIEEEL T RS
B REZBMBEAAIT - W RA LKA > B REEARE L TRAMEH R mey 4
BARE o m RERRBAMEA T R BEREEZEFT S OB ABRELT RS —
1A 2%t B E -
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P EEA —ETERTZ e R TR EBETERE A A
SrAHEESEE > RE RO TR RER MR R —E 0 Ktk
WG HR RN FEEMBOEAFEMAREZR - BRS2LEREENS
EZAT > B EHREEMESs AT E  EBZEUEIRE BEERET%R
RIS EEENEUE R G2 - BUr] LIS R 48 R - Rl
TR BRI KRS VB A R R 1% - EH A EZRETIEE -
TR EH

AREEIAER + T I i R R e R = vl %

AT 2 B o i B R A 2 E B R e B R g ] > DUR AT REAY R
EAR o [EESEREER - B AT R > RS E AN E
PEECAE AT R A ST > EEITE A — A BV A sE A Hw 4 2118
M CATARREAE B AR AR D)~ F— AR B RE SR AR
HEEAEBEREE NS > AFEAREESFEREMR > hEayAE s
EZhtE —EEERN T - FEtBEEAAEE TR A — (855 (cluster) >
HGPRAEH AR EZ F o Nt > FELSEH R AUE BT Rif > TFE
WE—EE - E B AR N BB AR
B2 E S R - T A AR EAVIRER - HEURE N EREAY R
SESS o R (B AR > BE BT RS R R
o DR EPEEE P i B E OB HBE A O BEkZ BT e
FEHVER - A TREGREEANTEMMEEILE - frblE A EE S
118 ME % B g S R iR e VAR > Ll BRI A Ry - B S
RS E AR ER} (learning from legal data) - BGETEBHASHIT#E
A BL Rk o (U T DAt B R B Y R B R I S B AR R ¢
SEASEE AR AN - B Lo E R > (B ARSI FR R R = E 2

16 See C. RADHAKRISHNA RAO, STATISTICS AND TRUTH: PUTTING CHANCE TO WORK (2d ed.
1997). J& X &Uncertain knowledge + Knowledge of the amount of uncertainty in it =
Usable knowledge.

TR TR AN RIS R 0 BRMR  MARR B
FAREER > A Bk G AEsE 0 2590 (20164) -
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TERN— > HKREBEELHEAERAAENER » NHEAKRRAEHEZE
IR E » BE BN G & DTSN R AR KRR EE - N aa i
EIER R0V T S S S B IR A e - R LR
HaR s RO A DUR AR SN BT A a2 A R T > A0SR AE
NI ~ #8 4 - R - ChBOL ~ 237 ~ EHE - PIUNEREEAEM
AR [ 0 T e A B A A R S S I E R A E
NI RN B 45 5 > 5 B (T4 B Al DA SIS AU 22 22 A0 b 2 RN B
HIHEE ~ HERIUNREE M2k - A se RN 2 AR > DL
MEEELAHETE - BERRIREFnd (HFrdagidd) a1
RFFER G T3 — LR PR - R T 5 — AR 4y 4n

23118

G

Mok R R RBLAER TR

SUEHY > fE ARV A DS B E A FF 2 A RO T MEEER
EWR bR EHE  MABEARHERET AR A BERE
9% BRAAAT KEBR S AT EE > HEGEWERSEA A
EEIGETEERILE SRS » IREIKES - FERE L EREE - AR
Rl B S50 E5 82 B AU RERC A SR MR A B ~ DRORAE - B
i > k-ATARERA (k-Nearest-Neighbors, kNN) ~ & jll 73 1 (&R 14557
¥ - BESW (BEAMK-means) BT 500T (RS FHE
FHERKZREEEN - RNEEHEEE R ZAMEBEER (HER%
STER) AT (RUENESESRVEHEBCHEBEH) - BaH
oy BiEs s HRT R B2 B A il 2 - HAGE e RIERER (&
H e IR ) - RARBIZE IR Y B K 0 28 B R R HY 73 45
ee B GE TS EAR LR A (BB RIGE) ~ Z2RNSFFAER (Support

18 RAO, supra note 16, at 54. Jz X &It was realized that although the knowledge created by

any rule of generalizing from the particular is uncertain, it becomes certain knowledge,
although different kind, once we can quantify the amount of uncertainty in it.

RAO, supra note 16, at 121. Jg X & Statistics: An Inevitable Instrument in Search of Truth.
RAO, supra note 16, at 50.

19
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Vector Machine, SVM ) ZFIR&R M 73 S 25 BUAVEE O R Ry AR AR - U
EREBRER AR - ROV ER (BERSETER ) Bt ERREE
ZHE LA ERT &R PR ITEA T ER o HA G S0 — R e Ay a8
HLE I R IR R M B Y — 1 (ESET R KRB EZ g L5 HE
FERAER ST EERIMREER T H512E ) SELTg85 -
FIME R IE AL B P Y 2 R (ridge regression ) #fE 28t /2 K2 EAR
[ HYE BR SR AR & 20 0 B 2/ DIE AT AY ARES A 2 AT e D S8 B3 152 B0 JR
IR - A 38 eR B AT S T T e R A B R e AR Y — 0% -
55— AR AL R rp Y i /N E R R B SR R T (Least Absolute
Shrinkage and Selection Operator, LASSO ) - IR{FEZ% &/ 2rE T IIERE
HIIERC - R RESHEFEEBREZENEER (wide data) HZ90FA
RABIIGHIRAT « DLE BRI A B 57 B IRAVIE R AL B - 00 B E 1 e
HYE & LRI B I B LT AR M B & DB EHR R -
HEAFRENE  RENFTEEUAZERENRE  TEBEENE
£ 0 M MIEVEERRE I ARYEF - S8 HIET 2 AR i s B2 R P AR A A
1k (convex optimization) JHEENVEEFY - BT HERES - H
BN HIE Ry PR 4y N A N T £ ay g o] AR T JRAM N R12E BT
& HEFMGEREF, - AEGFEERE T > HIUEAEHEMS » K
7 N L B B 2 A B ARSI R 2 AT DUt TR Y (LAY RS ——
e N G ER T BB E ARG S A - A B RBAEA P EH
HEFEENHRAGEEREEED T/AENE - 2 —ERE N IRE R KEE
HUIERER R E - BB A BEMENEE A ENERENZEEE
HIRBS e A E (R 2R EE R 2 b EEE8e=E) o A
e Ry TR T TEOR S 2KER - WS TR S R B RE - EAVREBEIE
BHVEDS ? B9 AEE > REBERMARELshmNE @ EEXEE
(supervised learning ) 7 iy DA = fig Fo B a5 B TEUHI 465 SR B 56 452 I Y 7
7 SRR R B BRI E S THAME B E R EM AL - (S EFEE
L ACE R A B~ ] DA E BN R E y BRRY SR ET AL - T H. -

21
BRADLEY EFRON & TREVOR HASTIE, COMPUTER AGE STATISTICAL INFERENCE: ALGORITHMS,

EVIDENCE, AND DATA SCIENCE 298 (2016).
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BIGE A 7 T A e (E ey A i A 0 B SR i At e R B 1B
B o B2 o A B R B2 2 i s DR g T R R 2 AR A A B op
2.

—U R (W5IE) - WY - oy RinE - e
UL

i B2 FIET 2 8 L AT T A SIS RN - P REREFR
THETHERDEENEEZFHMARE » —BEWEHEE > IERE
CTEBERAE - JTEKE, o BMEEHEE BRI  FROEE R
BHRREE  — S S em A - BRI E R - B
Dlgist TA A B IEHEEE > §—HARBREREHE RS
RoOHNERBEMRFSNECAEMNERE - P05 %R S E
(Linear Mixed Model, LMM ) {E{&&EER 2 BN ABBHIE - #5 B iEE
"E-BENBEZEAHAENERE (BE) > FAERBERBEZEANESE
B (EE) o HEEENGSEARERE - EEIERGRISEtEE TN
T B iR e - BRI ITAR G - 2R Z B RHIR T 2 M o3 7 07 0%
Do BEF AT LR R —EITAB EHEER - LT AR R E e Y E
B FIRVRZ AL - # o] AGE AR o A « DhER T Ry ) 2 — (S
VERVGERE - 28 DGR s A R T R o S T S e e e SR B R Y B 1%
BB N HE R EEE ~ EERSMHER! (Generalized Linear Model, GLM ) |
HyEE R s (SESEN —or) ~ NEFAEER (Poisson regression »
[ EEHUR A EE - WRESEED) - RIESELIEF (ordinal) K&
HYE ER ST - FHES MR - JRER o0 B B o AR 452 S 8 588 B vy ORI 8 R JEE 3 ] DA
JE [ ERAAS—ME T - BRI AR R A AR ER - R EEKE
SRR AY A B AR B AR T BOE PR () SR
BRI A Eey TR - BEEREIN—MEEEZ  REAERAGEHE
AR BE BT & BORHE OB I T > Rt e - BRI E
ez EEERE (EAFEE) BCRBERNIE - EER AEHITE

S R S BRI P oA RALR B BHEHF AT 0 30438 (200745 ) -
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AL B R AT RO - SR BCETACE - B R RS mEY
ST S R ST R L (AR S B R ) B DL A 45 M BRI
o RAGEMEM - B8 LR EGHE - BB KL TSR L
—FERBERT ? R AEREAEY TYERES > DEEES, - A
AR L RN 0 2 A e e a4 o Gt R N e s
GEEA—LEEHSER  FEFAHETERIENEL  tFEE
— DR T DL BN 54 B0 0755 i B B A T DT AT
Bk FI/INEEE FRRIMEN A (FINET) FETSEERE
Z o

DA_F B 3 57 (DL T 38 R S AT A e T A e o R R
SR EFEA MR EUEEER (NEBEERE) FtOos—
HEZE - BlnsRst 2B X E(F B MASCERN —ERr R Mg ER
PS4 FEOHI 0078 H A 57 07 02 2%% - RABE D FOEEBHE S (RFBHK
JEFR B E ST i 0 o TR R R BRI ) o RS
BRI R AN (SRREEEERER) » BN RERRE AR
MESRERIIEEE  (FRUR IR R R R ST R E o R
P S8 B G 4) R R P R B S Y B R HE— - H O RFASE
HESRAVAE ST A R AV - MEESR  HEDE R R RT
R AR A B 0 TSR R ST R R A P I B - BT AR A
N R A R R E TS AN BB ERSR R E RS -
PR OE B E R TOER DAL (SRR ) B2 el s

23
RICHARD A. BERK, STATISTICAL LEARNING FROM A REGRESSION PERSPECTIVE 22 (3d ed.

2020). 7 X & All models are fiction, but some stories are better than others.

WRTFE RS S Bt Y -

BERK, supra note 23, at 33. J& X % As a first approximation, statistical learning can be seen
as a form of nonparametric regression in which the search for an effective mean function is
especially data intensive.

EFRON & HASTIE, supra note 21, at 371. /& X &Neural nets are elaborate regression
methods aimed solely at prediction.

ARHAH = (RF L) ERGTAR - ABAR S JE 0 PR LA R A B AR 3] A
Al o

24
25
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A EES - BN R B E R 2 B
SERERBAE - RS BEE - AT G B
GESREVETEL  BIATE/INEEARS o FAERHEAL B E HE (bootstrap ) {5 ET £
B R TR B A R o 8o DU & i Bl 07 = B
B IS ok AN o S 9 FUUR R B B BB G 5T - B EERK
WY T R R R ML B BRI S Y 5 AR S TR SR
X X HEFS (cross-validation ) 2 FTsE " 515 ) BY—HE - NAIRTH$E K
TEF A BRI 4 (225 H (K J73% (Bayesian methods) - & % 4 @ B 5 41
WELRE H LR Y F—— KRS WIS E R BRI » DBEEK
EUR T S BN AEE S LRI RG] R B S T =8
FRMELARZER - HRG EHH LSBT ERER S - g
EOGAFTEN T RS, o EER{ 4R (computer-intensive) -+ 325
R BS R OURAE S FTRE AR B ERSEEBERE R (EK
ERAHRITEGREHEET IMESTABEENE N —) - X
B [ B2 R 9 SR A L M RN+ L P A R A (5 A5 B AT
(analytic solution) AY4EETHE s MRS BREFHUAT L, - BBAYEEIER -
HEE RS R E T B B 2 X S A (] 7 v B B PSR D
EEITHY - ESARE RS H TS0 R 5 b RO A BR300 B 1 S
o SRTIT o BEE KBS AR ARES o AR T A B R R LA
BAAT E Tt SR8 i TR AR - T TR — (B B A S s T e 5
$HEC (inferential justification) HY4EIR® » R AZETEMNE A HEsh I E R =
R RZ T ES T O S AR R R A

T AT BRI N T XL AR 7
H AR A - (BAESR N (R MBI - Bk - A

8 EFRON & HASTIE, supra note 21, at xvii. /& X & The center of the field has in fact moved in

the past sixty years, from its traditional home in mathematics and logic toward a more
computational focus.

EFRON & HASTIE, supra note 21, at 209. Jz 3 & Prediction, perhaps because of its model-
free nature, is an area where algorithmic developments have run far ahead of their
inferential justification.
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RAEHVERIERE - WEE A UG 28 5w b B A e aE R - (H2
R0 S (I S 25 T A A HY o A TR 9 e R S 2K R TR e T R & B E AR
& > FrllE e o N E A B2 TSR - (B2 AR PEPR (E A RE TR 1R
EAREA RN ESEE M2 HEER TR - BT A LB AN
TEAL Ry ] 2 A AMRIR S R RGN R A P 2 #aishas - AR E =
Zra Al AL ATaR Y T EEEH , ? AEZRE S FEEIED - #H2
R UG RATEZ HEFHE - B AREERT LEAE A LAE
UREEH LRI (practical significance) - HuLIMN S BLE T LBIEHYE
BAARERZBHENEEEEY - BN AR EEREH S - BIfE
EWUNYE RS SR EBRE LEE - EHATRBIESE R HEE
(BB 2 B B ST VR T » i (3R 52 2 B e ol 8 B 2 e R Y -

B 1% FAR S DU A S8 B A B S8 I 20— nTRE R KAy 43 88
BAMBEERNEXR (BEEHENER) EGA LRI N TEEASE
b HERBRANGEEERMBERAERET - REE DR gL
REAINEEZE /R - R THREREBWIRZIN  EE
s 7E H AR E A IZ O M > R EEAREE— - el T EART A
L BT REEERAARE ) WEERNE RIS - WER
TEARL A HRHIE SRR = ~ DUk EGERTAE - #A (g A~ U
A FT R RIS o AN RV ~ BURAVERE o BRI T ARSI -
‘R=FEREEBHEF T AAE - 20 T RERTT AR 2RI
DUBRES - B % 75 AR A T A 0 e 3 B 5 A B IR R AR, - e T DAHE R
PRI SSGip oe B  H d $ 5

BATEAERGHAE A LI BOE L - PO T — R A
BN o SR Y8 A ]

R MR SR MR R O 2 B R B (i
A TR - R ERENESE - ROF LR AR -
BTSE  PLHE AR 15 ELAN A B 3+ BT ISR — o B S AT A

O s H EEHARAL - 5N 4 (Robert Frost) a9 % %35 (ki72%) (The

Road Not Taken) #9& 4 °
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ZWHEE > BEERLEBELL -

AT g SR BEE o EEER L - FIRE RAVEFEIE L H
MRS R > EEAEETEER (RFEH) ik 7 — 00— A FF
BT E PR R 2 AV E R I LI > B E ARG R IRV
& B/ aRa A R EEEERERI - ARERE
B (AEEZREEE CENBARTHIAD - BIERERAE AR EIRE A
RN AR LI R R e — R B 2 - EET5E > R —
BEE T LI R 4R  pRGR T ISR SR HI R AY - IR R
BT, - BRAEREEEMSRAHE  HERE TRNE > qJEdRE
PR EERIRIRIEL o WABCKAYZAEI B E G = LRI E
F R (TR A B AN L2 A HsE (MIghehesnm ) - 3IAREMIMER
TEEMRHEERA A REE ML, (RSB ORI E A
AL B EH ) - ARBELERFAAE —RE AL O T
w0 H LR R S R AT EE R R T R T i PES EE R B LR
ORI, o UG FARFREERY R SR (LIT SR ATE -

MR OFHIESE - e IR B - HEEEAE R R b ZERein A &
—mMmET  ERFAZRBRENMERUEEEAES RS2 H
Y > R sl AR Bt B LSRR L > BRILRE S - BREL
T EE AN EBREREE AR Z S ILd  GFREREE - IEREE
BEVFT TR > BUEIAVRIE R RERRTT S R AEY) - ZRIEK
WeEFE R BFH I GEH R L E A s RS 20y > BRARBEUA PR IEE 7T o7
WEC (HIEEN S B RATRIR %) - FrARE I B AN AER
st - B RWHAREGEHCT EREEINAGE - HERTHFENA -
— RIE RGN BAEAERT > WEHFIEAY AR - BB EHT A #E
KA — B a] Dlearry A EZ BB [FE ST > HI(EA L8 NFELEEBN » BUEK
FERAVERE - BF - RREED - AR PR BEHE A AR
PR Rl g RE o WG AIRERT R T BB B B2 - 2K TE
JEZFEREERE A T EAT ) RBEIEATR T - B EGH & 2 B E AT
EAGR K (AT - T R R EETE E LRV EZE S - LHERK
=l - RS KRB GEERUEM -
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NETRE 10

Tood (2018) - JEEbFEERIERIRS S 2EL - EUREELEAR AT > 988 > B
1-10 -

%R ~ A (2016) - EREEMFTINEEMR SR © EESIR - BB
B~ BERARAES > H HORERMESS - 2598 5167-181 °
ILfE (2007) o BERAREUERE PRVRIIAEIER] > RIEZE AT > 30487
H29-37 -

BOCHEE (2005) o GERTERETE - BUERERE - 296400 - H29-38 -

— (2016) » KFEFmE—FEEWER » http://www.stat.nuk.edu.
tw/huangwij/stat-article/stat58.pdf -

-~ 7][_d 5

Berk, Richard A. 2020. Statistical Learning from A Regression Perspective. 3d
ed. New York, NY: Springer International Publishing.

Efron, Bradley, and Trevor Hastie. 2016. Computer Age Statistical Inference:
Algorithms, Evidence, and Data Science. New York, NY: Cambridge
University Press.

Rao, C. Radhakrishna. 1997. Statistics and Truth: Putting Chance to Work. 2d ed.
Singapore: World Scientific Publishing.






