SEUUUE - NLPESA A AbgR DLty

iy HEL £ R 2 e
IR 2

2025-02-01

==
—
=
=_

sy

p




B U ARSI

Fh 2R DS 73 2R 25
YIZRARZR DUH-H7 SCA 732485

B AhE DSR2 SE)

B SCA R RGHIPEREVEAG T 1%
@ AT Rk

grit- WA

[~

zjzhang (HZNU) SCATZ I 2025-02-01



AN RIES IR

zjzhang (HZNU) X 2025-02-01



1. XA FAESN A

ARG RFENLP TG 2B N TR ek (R S At A% 0o 55 22— B
Wk, RFEERARE R, Sbrrh, SO 80 U X R 2
TE X RRFRRY AR . SR KA 2 N T BRI
EEIRA DU REEAEST

1. XARSENMEKRTTE

ETHRMeIGE: FIISOR 2 07 5T L X T H RN, X
TR BB RAE LS N m] WLk, (BB Bt A S 37 s ARtk 3
EHREAE N AEEAE A AL

WENSRFIFHE: LuTEcE R SOR IR T B 2 >
Giitorik. MRS KERESS] (BI COR, KA XD [l
ot AR LA Bl S A SO S SR 2 8] IR G &R o 05
EAMLRERS 45 1 70 UK, B R — e R _EvHS AR S I i B e
R, N RIS
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1. XA FAESN A

2. STASKEBRAM
s AMRASCA d DR TR UHEBES Y= {1, s -, yar)

B b7 P —RBRE, ARE RS AT SO d i B AL T R )

y € Yo TCRILETTT LU HE M AR i -

¢ = argmax P(c|d)
ceC

Hrt Pc|d) FmEg @R d FsET, XARTION ¢ BERMER.
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1. XA FAESN A

3. WEBRFE IFERNEIRE SHAIREY

ERARE: (i, AhER DU 2R a8 ) i AL AN S AR I SCAR
BERBADREIT 2, HRIRARAR—FEANERR, AR5 LFn
Gap? RS FNIESIE

FIRREL: (ln, B B8 T4 AN RFIES 0 2 8 A8
A MMSEBL Rk, BAFIRIERBESEERE EEAMNM, HAE
ARSI T (A i i e 7 B O i) VR B AN eI
AREIPE S

Discriminative Generative
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FhaR DU oy 24
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2. AR DUM-H7 73 248

o 2R R A T Ak 5 DL S

ARG R ILAN: 455 3R d VAL TS E RS &
C, HArREEFE R MR P(c|d) SKRMZEA], R

¢ = argmax P(c|d)
ceC

A IS E B, 5 g ] Lo g

P(d|c) P(c)
P(cld) = —————=
(cld) = P(d)
T P(d) XA RABIARE, Heor ke LLRE N
¢ = argmax P(d|c)P(c) (1)
ceC

P(c) FRIn MM, P(d|c) WIBR 7AERA ¢ FARSR d
AT REME .
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2. FhER UL 7 73 245

Az AR 5 1A AR AR
FER DU —Ah A i A, AR SO R G R B Se ke o

ML P(c) EHE—NF, RN KA P(d|c) FR SR .

AT A, SR IRRHREY (bag-of-words) HIFRRNCRY, B ZH&
TE BT, ROy SR SR R IR . X R T SR d
AL A —HRHIE GEE NS I IR O

it 6
| 5
| love this movie! It's sweet, . ) the 4
but with satirical humor. The fairy aways loveyq !t to 3
dialogue is great and the 'é whimsical it | and 3
adventure scenes are fun... [:2 seen are nyone seen 2
It manages to be whimsical rﬁappy dialogue yet 1
and romantic while laughing adventure recommend would 1
at the conventions of the whoSweet of satirical whimsical 1
. movie -
fairy tale genre. | would it ! but 1 romantic | - times 1
recommend it to just about several e sweet 1
anyone. I've seen it several satirical 1
times, and I'm always happy to sconse | o adventure 1
to see it again whenever | fun the tim S MEIELE genre 1
have a friend who hasn't | and Be Iesand ’ fairy 1
seen it yet! whenever & uhave while humor 1
_ conventions have 1
ity great 1
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2. FhER UL e

AL AR

FEIR AR AR (WSl b, AR DU gt — B 5N T R MR -
FELE I ¢ KA, SR dh &R CRRIED AR B ARSI .

P(wy, wy, ..., wn|c) = [ [ Plwilc)
=1

X A BB BARAE SRR AN e e ar, (AR R AL T 25 f
TS RE, BREVE 2 SOR D SRR S5 IR OR REHUS B RICR, #5
BN (1), BRFMRIMETSC AR 2 KREK:

n

¢=arg max P(c) H P(w|c) (2)
i=1
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2. FhER UL e

Xof B [B] TG 2 itk 0 2 4 O SE I

A3 i SR T A DL B B SR, e A
BE, WAERECEI AT, B, HNE DU K A RS A

¢ =arg max <log P(c Z log P(wj|c )

SRR B AT AT B 25 1) 7 FE R O R N RFIE 2R AL, A
G 750 22 DU r g IS0 — P e 1 53 2K 38 -
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2. FhER UL e

FIER DUrH7 0 SR 2 A AR 1R

ANRIUMHSA S 2B T 2R ARRBRR IR B

. AN, R T SCA S HS B R SR A oL L T B2
- STRANERMH: 3 FIE %A, WA HH ik,

SCRT L A, AR BSCRE,  FARRA HA RL

S A3

TREEFBEI: A FIENK e, I8 VKB
| VIAE A1), IETHT .2 S 1 0 6 SR
o Sl VIR SR R VAR S T
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UIZRAN R DU SCAS 7 S5 3

zjzhang (HZNU) 'e 2025-02-01



3. YIZRARER DM 7 2K 4%

Az DLt B 2R 28 S50k

FI RN GEAE R TR R RN OB . AR IREE Pc)
PLR AR P(w]e) GXH w KR SCRH B ILHEED .

1. KRR MEI (Maximum Likelihood Estimation)

KRR TT: X TREANEA o LIRME P(c) #ixE UM%
FKMAE B R BB, 5 N, RaaIEH] ¢ BSCRAEE, Nyoe

N ESCEEL A
N

- Ndoc
FHBRNM T SN w 2280 ¢ PRIFMEBEE P(wic),
KBTS R A & T30 ¢ SCr “PFE” le— Kook, a1t
SRR w; I IAAEZ RSO e S B Ee ), B
A _ count(wj c)
Plwile) = > we v count(w, c)

S, TS VOSSR DL 0 05 A TS 0

P(e)
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3. YIZRARER DM 7 2K 4%

TS T A

1. TR

T I ZRE08E b v REAEAE AN A E S — 2R F AR B, ERERHA
BRI FECTRM) P(w)e) N . TikbzER Tk or RE87E 15
SCRYEEARDUIR IS 75 2R AN W MR AR I, & R — 0N R, K T3
BACRIMEZR N E, I 73 R4 R .

2. fii—*Fi& (Laplace Smoothing)

N R, R, BIERAS W Ent, 15
IR E AT A

A count(w;, 1 count(w;, 1
Pluilc) = unt(wg, ¢) + B unt(w;, ¢) +

Ywevlcount(w, c) +1) (3, count(w, c)) + | V]

XA T IR RENS A RO e MR IR, W DR RIS AN 7R A 20 o
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3. YIZRARER DM 7 2K 4%

AR AR 55 45 HI A ¥ b 2

1. RENIF

Xt A BAEAE N ZR 88080 58 e R R B RIATE, AR ik
SRR, AR XX ER L e SE R R X
FRANER

2. FRIERIALE

—LEN ] eI R RIS AR E AN E AT (A “the”. “a” SE{FH]
D), J7 iR NN ZREHE 4% IR IR BT 10~ 1004w A3m] 3 UMM S
SR, AERZHECORIP RN, AMEAE MR SR R R BRI
R AEAEREIRAT I HITERE -

zjzhang (HZNU) 2025-02-01



3. YIZRARER D75

2R DUy SCA 73 e85 kAR

function TRAIN NAIVE BAYES(D, C) returns V, log P(c), log P(w|c)

for each class ¢ € C # Calculate P(c) terms
Nioc = number of documents in D
N¢ = number of documents from D in class ¢

V< vocabulary of D
bigdoc|c] <+ append(d) for d € D with class ¢
for each word win V # Calculate P(w|c) terms
count(w,c) < # of occurrences of w in bigdoc[c]
count(w,c) + 1
S inv (count (w,0) + 1)
return logprior, loglikelihood, V

loglikelihood[w,c] < log

function TEST NAIVE BAYES(testdoc, logprior, loglikelihood, C, V) returns best ¢

for each class c € C
sum[c] < logprior|c]
for each position i in testdoc
word «+testdoc[i]
if word € V
sum[c] < sum[cl+ loglikelihood[word,c]
return argmax . sum[c]

The naive Bayes algorithm, using add-1 smoothing. To use add-ct smoothing
|n<tead change the 4-1 to 4« for Iogllkellhood counts in training.
zjzhang (HZN
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4. FhER DU S04 73 RS

P A oA S, AR — MR R 2R i 2 M AR B S
ST AR SR ERIT Y FORRIIT R

Cat Documents

just plain boring

- entirely predictable and lacks energy
no surprises and very few laughs
very powerful

the most fun film of the summer
predictable with no fun

Training

O+ + 0

Test

1. HE L FWmTR
WA EdE, R~

- N,
Plo) = 32
ocC

TR AR SRR P(—) = 2 SIEmEMMERME P(+) = 2
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4. FhER DU S04 73 RS

2. FHHERMMETSM—FE

- NG THREMALE S I T ARAERER Pwilc), g TR
A SCRE A FF R —AS “ RSO, TSR

- 5 8 BRI AE Y SRR T BER B (9 Qe L I S A

“predictable” 1 “no” BRI, BRI R ALIAM & B
N, TSI B AR SOR R 15

- Bk, I T, BRI AT A 2O

. count(wy, ¢) + 1
Plw;|c) =
() 3 ey count(w, c) + | V]

1+1 0+1
P(“predictable”|—) = 1 41 N P(“predictable”|+) = 9+L20
1+1 0+1
P L3 ) — P [ LRl —
(no”l=) = a0 PO =550
0+1 1+1
P “f ) — P uf i3 —
(fun”=) =300 PO =555
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4. FhER DU S04 73 RS

3. MR EL R 2R TR

WA TN “predictable with no fun”. H24G, RFEE “with” K&
TEINGRE s T H B 20 SR, AN “predictable”s “no” 1 “fun”
ATV . R AN R DU 2R A K

¢ =argmax P(c) H P(wlc)

ceC ocd
I3 TSR AN G 2R
3 2x2x1
P(-)P(SI-) = % 245 = 6.1%1073
2 1x1x2
P+)P(SI4) = %% z&x —32x107°

HT T SR R AR A 5y, TR SRR g M 1 ) 541 5 DA S T 156 K
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5. AR AR GHIVERE VPG T A

TRIEHE RS

VL SR R RGN, 85 R HIRE R RS RSk 5 N hRiEm
CEPRUE” FRESHAT R TRIEHFE R VAN R A R A

- FLIEH (True Positives, TP):  ZR 48 IERf Pl 1E B RIAEAS 5

- fIEH] (False Positives, FP):  ZR&uES 17 TN A IEA] AL A ;

- BB (True Negatives, TND: Z Gt IEf T A 75 OFEAS ;

- 48] (False Negatives, FND: Gt 15 Tl Sy 7451 IR A A

gold standard labels

gold positive  gold negative

e
system  System true positive | false positive | precision = ——=
output p051tt1ve ,,,,,,,,,,,,,, tptHp_
labels nseygsaff\‘,’e false negative | true negative

| | | accurac tprin

‘ = | i accu =

1recall tp+fn | ¥ tp+fp+tn+fn
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5. AR AR GHIVERE VPG T A

WERE . R 7 (B %

HEFAZE (Accuracy): FRonFTA AU IERH FIFE A LL AT :
TP+ TN

A —
Uy = P Y FP+ TN+ FN

FEHARE (Precision): Fon RPN N IEGIFEA T, SRR IER] 1

be o) :
Precision = re
~ TP+ FP
BEIE (Recall): FRINEERIEF]H# 22 F0 IERHR I H R 1 E A7«
TP
Reca” = m

EE: AEFBAMAIETEIL T, HEFR AR AR R IELE R,
DR B3 PR i 23R £ [ SR AT B 70 SR R GE 3t B AR A IR AR -
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5. AR R

F{E (F-measure): FEHfR 5 B A 15

N T RIS 25 A R A A B, SIANFE, HEAEAN:

(B +1)PR
B2P+ R

Hrp, 240 AT P A mER SRR M EENE; 2 5=10, BIFH
FAA R FFEE, 1580 R4

Fg=

2PR

=
'"P+R

KRR R RAE T A T (B6L) BN — T, P
REBS AT RS R GAERLIS TR AR LA E , T4t — MR ARTFHIERE
MREITHE. 2 5> 1, BESRIEHRIER, K, HERiERKHR.
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5. AR AR GHIVERE VPG T A

2 KA T PHL A

T REIZHEANDIE: BIRFATIA I8 T B X~ FAT55, (HIESLRR
H, SORPRFEW R Z IO R 2R RS, 1B 550D,

gold labels
urgent normal  spam

e
urgent | 8 10 1 precisionu= ———-—

system T 60
output Mormal |5 60 50 | precisionn=

7777777 L. 200
pem | 3| 30 [200 ] precisionsrgim

recallu= recalln=recalls
8 1 60 200
8+5+3 1 0+60+30 1+50+200

JQTUE R Confusion matrix for a three-class categorization task, showing for each pair of
classes (cy,c3), how many documents from c; were (in)correctly assigned to c;.
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5. AR AR GHIVERE VPG T A

FPBI ST IR GRBAVERER IR

EF) (Macroaveraging): 4 JIH AR5 iR 2 0 74 [al 2%,
FRHCPS) . A7 g0t % 25— WIRA, Bl Hh S e /b K 5 i L
SO R A R NS FURCER (1, Ik o 4% 2 5 R A B A7
B AT S I 22 8

#Ft (Microaveraging): ¥ T KMAIRIEIEFE S I IE, T8
PRIITP. FP. FNTSOR TR A A M, 5 5 2 350808 £ KA 0.

Class 1: Urgent Class 2: Normal Class 3: Spam Pooled
true  true true  true true  true true  true
urgent not normal not spam  not yes no
system system system system
urgent| 8 | 11 rormal| 60 | 55 spam | 200| 33 yes | 268 | 99
system system system system
Vot | 8 340 Vot | 40 (212 Yot | 51| 83 Y| 99 635
8 60 200 :
precision = ——= 42 precision= —— =.52 precision= _—— =8¢ Microaverage _ _268 =
8+11 60+55 200+33 precision 268+99
macroaverage _ :42+.52+.86 60
precision 3 )
JYTUN XY Separate confusion matrices for the 3 classes from the previous figure, showing the pooled confu-

sion matrix and the microaveraged and macroaveraged precision.
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6 IRUUNAE IS Al
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6. ML FIZE IR

1. BIEHBEEX 7 EHERM

GG S MRARRES, @RS Mg, FkE
(dev set) FIMIALE. WAGEH TEASHRIES, HFREHT RS
RUGERE, WA A T VPAl S AR R R . SRTT, N T TR IR
5, BIERMRESRFLEEETBN, TRESNEUAKRTENRIES M,
MNMERITEEREERE

2. XXWIEEIRSRTE

PR AR AR A R I ), 5] NS X GHIE (cross-validation)
Tt HIEEARBHEH MBI DN kK NEAEZFHE (folds),
IRER BT — AT RIS, HAR k-1 MTFEARINSGER., &
Tk JOxM R iR A, TUITE k NI E EEBIRER, HHE
HITEY), USBR—AERE. TR .

XM ERS R TSR, AR FEARERA ML 8 ENR
B, MW T B EHEARR B kAT HRE.

zjzhang (HZNU) 2025-02-01



6. ML FIZE IR

FEAZ AR RE R, BRI B AR 70, & 5 Wl “ 8
AL DAREE R RS, AT ] e v AR TR 1 e

BIMMECER: ERREE R HIGREMMESE, EZENETFE
FIA103r 28 AR UE 5 V252647 Z- B0 U AR £, e J AN P 1 5 1Y)
TR G AP A B TR ) fie AR RE

Training lterations Testing
1 Dev Training
2 Dev Training
3 Dev Training
4 i Dev Training |
5 Training Dev Training Z‘?:tt
6 Training : Dev :
7 Training Dev
8 Training Dev
9 Training Dev
10 Training DeV
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giit- WA
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7. Gt RE MR

A G 2 VER IR W A 0 2R R 48 (Bl UnAR 2% DU 5 HoAth
rRER) MPEREZE SRR TR R, T HRER IR K R AR .

. x‘fl%%v—rﬁ’]%ﬂﬁ'ﬁﬁ QIGHEZR: NEEINAD RS (Bl R
é}EAﬁ%?}EB) FEH 1A TE*T CINF1r E sl %) BRI, H%eE
XBRIE R

d(z) = M(A, x) — M(B, z)

Hrh, M(A, 2)F1M(B, )53 B35 RGARBLEMR S0 L (034 36 T3
— %5, MEGTHER:

- AR Hy: 0(z) <0, BIRFAMET R4B;

- HEHERWH, : 0(z) >0, RRGAHLAT RSB,

2. pEMEXSEX: plHRREFBBRALHRTIR T, 7E
FEX MR AT RPCR =R (T iR, Bl

p-value(z) = P(6(X) > 6(z) | HoJAL)

XFER—ABENAZ R, ERBEERDE A el eE. R pEdEs
N GEH BRE W 80.05850.01), TR PLA A ERE| B ZE FHR A AT 581X
AFEHIMAES &S, N\ﬁﬁfﬁé@%ﬁxﬁ i#%éﬁAﬁﬁ%éﬁBB’Jém
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7. Gt REER R

ERRES'E

pERETEMBIEHMIAT, MERHFTHERIHEIBENTE., LHpE
JEFE ) (F/hF0.0550.01) B, AAERBZAENFERLT, HIX
MERPBRRK, NMBEEHRTRRRIE, AMEFEERK.

FEEEER: E TSGR, &adke— R (Hy),
ELinit “ REANMET REB”. XEWE, KA ELER, IEK
W% 22 S 0 2t T BEA LI B 7= AR 1

plEREN: pHFRKEAEEBEBSI IR T, SWeEs1E H
R BB BIBERE IR,

an{a] i plE:

- MR EpEFE] 0.03, XEHREW “REANMMET RGB”, Wil
FIMET (HREFL) ZROMRRA3%, EHEE, KIEHERGAR
LT RGB, E4FEE.

- R P N0.20, BRETE “REANMET REB” AT,
&2 B IXFh 2 T MR 18 20%, XN/, IR S IEEE 4R
s, ANBER EA— G T
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7. Gt RE MR

3. IEBHREHEAENLPHFINA: HTAENLPTS Y, REFBT
BUMESSHESHRICHRITERM, Fb Ul T dES 5
K36 7592 o

R FESEG I8 7 i B R AL RN LA A 5] 592 (bootstrap test),
Hp, SISEMECXTMAR v EH, FAER A T ER— W% A
ARG R RS R .

4. 5| SER X AR A B B SCE)

O LR BRI E T 1000k, HAH REGAS RGBSR
NSRS ERrREE R, N T R KR AL IR, AT A
HEERI T, DRI R BN BN REA, ER TR, TS
FoA IR 4 5

%)&ﬁ%%j@r%ﬁﬁﬁ: SHE— AR LIR LD, TR 2
S0 (2lD) 0

@ pEMIIFE: N THEHEMEINS(2)FZ “WAN”, THEE

5(z) > 26(x)
() REAL IR R LA, 3% LA B 9 — M Y 2 36 plEL.
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7. Gt RE MR

function BOOTSTRAP(test set x, num of samples b) returns p-value(x)

Calculate 6(x) # how much better does algorithm A do than B on x
s=0
fori= 1tobdo
forj=1tondo # Draw a bootstrap sample x\ of size n
Select a member of x at random and add it to x(?)
Calculate 8(x(!)) # how much better does algorithm A do than B on x(?
ses+1if (D) > 28(x)
p-value(x) = ; # on what % of the b samples did algorithm A beat expectations?
return p-value(x) # if very few did, our observed & is probably not accidental

IDTNCRBY A version of the paired bootstrap algorithm after Berg-Kirkpatrick et al. (2012).
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THE END
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