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MJ : Michael Jordan is a researcher in machine learning

MJ1

researcher

machine

learning

MJ : Michael Jordan plays basketball in Chicago Bulls

MJ2

plays basketball

Chicago

Bulls
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MJ(BasketBall):Pippen,Buckley,Ewing,Kobe

MJ(Machine Learning):Andrew Y. Ng, Nina Balcan
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. Levenshtein Distance ( R/\VRiEIEES )

‘ “ ﬂﬂ‘]ﬁ% “-4‘?:” “

ERAESIR |

. ﬂﬂ‘]]‘{& “© k» .
JbIT T K —— il T

Levenshtein Distance = 3

. ﬂﬂ‘]fvf «_;%_L,»

- KAEUE

Dice(s1,s2)=

FRERE A LIEE N —MES |, B
Dicetf Bt aRTEEFFTRaIENIE

2xcomm(s1,s2)
leng(s1)+leng(s2)
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ETHERRIUE
B (term frequency ) ISHORE—MATHNEIETE TE=IDF= Tt jx IDF;
SR HIARER | HE T —NMIAE— I ETPHEER n;;
T L] Zk Nk,
IDF : HE34430ZR ( inverse document frequency ) 2 |D|
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« Canopy + K-MeansZk

20+

outside T| boundary, not a
.4./ member of this cluster

outside T2 inside T,
member of cluster, could also
be a cluster center itself

inside T2, member of cludtg

current cluster center
cannot be a cluster center

219 411 217 314 6 916152221 8182025261027 1 523 72829301324

-1 4

-2.4
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Mention Pair models

BRrEREMIE (725 ) SFraadsaNE (1Z1E ) IF—Fpair
X pair — D RIRRMILSE.

Mention ranking models

FEIUiEmentionfEIquery , XIPTA candidateffirank,
Entity-Mention models

—FELIEAER |, R HFTE R entity R EXHE E T, RIEXHELT
NEZE | R EFRYmention;HE/IE—entity, {BIXFJTEHESE
BREARS,
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marriedTo — e hasChild
influences \\ 3 >
H:lli)b EIJ#RE :I_—lﬁ'ﬁ ( XE_EI%E ) = , \\9 hasChild
Add dangling atom (O ) y < z > x
E%)nb)n\u I:FI II:I:IIIJI_ILJJE/\J marriedTo hasChild
y z > X
IR : SODSBIERKNL , o
Y . = = Add closing atom (O ) y >z > X
RN Il T R R | B85 e = 3
= . hasChild —
—imeAdIETNEE , mﬁtﬁﬁﬂlﬂﬁtpﬂg Sfieivisss —_— .
—— y‘.\‘—‘- > Z -__jA(x
*MS © hasChid
- HRINA&D : AESHNZREER I ELFTE marriedTo(y, z) A hasChild(y, x) = hasChild(z, x)

TANPEITTER (ZEHFEE ) AL
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A ( head, relation, tail )

r
= D, > [y+dh+e,t)—db +£,t)], h t

(h,)ES (R L,t')ESY, , .

Sthes = L, L,1)|h € E} U {(h,(,t)|t' € E} g
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Knowledge Base Word Vector Space Reasoning about Relations
tail
Refation: bes part | agm—— &—“ Confidence for Triplet
cat tail ——""] e [ eye y
dog leg leg
lcaw
Relation: type of dos
tiger cat /389"

leg

( Bengal tiger, has part, rtail)

Does a Bengal tiger have a tail?

59
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"Overexpression/amplification of
[58£5] associated with a worse

outcome in patients with  [[ENE]

n

Her-2 NEU; NGL; HER2; TKR1; CD340; HER-2; MLN 19; HER-2/neu; ERRB-2

Breast cancer is the most common malignancy in women in the United States in the year
2000. The proto-oncogene Her-2/ neu (c-erb-B2) has become an increasingly important
prognostic and predictive factor in breast cancer. Overexpression/amplification of the Her-2/
neu has been associated with a worse outcome in patients with breast cancer. Herceptin, a
humanized” murine monoclonal antibody directed against the extracellular domain of the
Her-2/ neu protein, is being used to treat breast cancer that overexpresses Her-2/ neu. The
status of Her-2/ neu in the tumor has become a critical factor in the management strategy of
a breast cancer patient. The objective of this article is to provide a comprehensive review of
all aspects of Her-2/ neu in breast cancer, including biology, prognostic and predictive value,
targeted Herceptin therapy, and the laboratory testing of Her-2/ neu.

5|FH : [1] https://journals.lww.com/molecularpathology/Abstract/2001/09000/Her 2 neu and Breast Cancer.1.aspx
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RUiHRE - ZNRESSEARRYSCRA (1)

{ Weakly Supervised Sequence Tagging from Noisy Rules)

IR EETTM
- 4 T Linking RulefJiltS:

- ERH—NRAE SR linked hidden Markov models (linked HMMs)

[2] Safranchik E , Luo S, Bach S . Weakly Supervised Sequence Tagging from Noisy Rules[J]. Proceedings of the AAAI
Conference on Artificial Intelligence, 2020, 34(4):5570-5578.
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{Weakly Supervised Sequence Tagging from Noisy Rules)

JEHRN97 9T FIE : Tagging Rules & Linking Rules

- Tagging Rules : ¥RETCERFY e fan =S
- Linking Rule : ¥IEPEBTEEBRERRE — REHIEER%
In: She bikes the  Washington Bridge

OutI: ABS ABS ABS (I-PER) ABS
Out2: ABS ABS ABS I-LOC I-LOC
Out 3: ABS ABS ABS SAME

[2] Safranchik E , Luo S, Bach S . Weakly Supervised Sequence Tagging from Noisy Rules[J]. Proceedings of the AAAI
Conference on Artificial Intelligence, 2020, 34(4):5570-5578.
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BUiAERE - ZNHEEEMEPRIEARS (1)

{ Weakly Supervised Sequence Tagging from Noisy Rules)

Linked HMME—EA N MERNSS , HEEEAE .
- BESCARES YRR BT =E
- 23— EJLAVIER Taggingf[Linking Rule %itH AV ER 4 pi iR EY

[2] Safranchik E , Luo S, Bach S . Weakly Supervised Sequence Tagging from Noisy Rules[J]. Proceedings of the AAAI
Conference on Artificial Intelligence, 2020, 34(4):5570-5578.
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=
OJ

LinkedHMM : 186%%2 &= AN & 2005 1N /N1E1A 84

"NAFTEAREATL , BRI RZIAVER, "

[2] Safranchik E , Luo S, Bach S . Weakly Supervised Sequence Tagging from Noisy Rules[J]. Proceedings of the AAAI Conference on
Artificial Intelligence, 2020, 34(4):5570-5578.
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{ Weakly Supervised Named Entity Tagging with Learnable Logical Rules)

mee 1aLLOR

« —ESERRIFRAAN (#RIRERIREERAN |, 202058 ) , MAKRIRICRIEIRF B I EAARN.
o RIEN FEIF A UEEE Bl ERIRYSHASREI S R,
« ZIRIMNZATRERRY | WTFIER AT LRI TEIRFuUE T2,

seed rule

Ryn lives in Dallas.

IIEJ\\EH%?I&I[%" . TokenString(x)==“DaIIas"”, E> John lives in Dallas where he was bomn.

then Label(x)="Location He lives in Dallas this year.

@ induce new rule

[3] Jiacheng Li, Haibo Ding, Jingbo Shang, Julian McAuley, Fobgs "ve_s n Seatte. If POS(x)=="PROPN"

Z7he F Weaklv S ised N d Entitv Tacoi ith She lives in Vancouver. and PreNgram(x)=="lives in”",

L - e{)llg. L eaF }{ Rull)eerlstL ;81261) ity tageihg Wi The man lives in California. then Label(x)="Location”
earnable Logical Rules.
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lﬁﬁiﬁi&& _ SRR (2)

BNEZRFO M
seed rules entity candidates unlabeled data rule candidates
== |||§“ R
I —— e i
\ 4

v

logical rules 4’[ PRy ru'?ﬁsf‘ai?:sc tualning H train & apply neural tagger ]—-[ score and select new rules ]

- ————

.{ : [ <s>Ryan lives in Dallas.</s> \: ' <s>Barack Obama lives in Washington.</s> i E lives in _.</s> — Location 0.9 \:
I y I
:Dallas—>Location :;4 <s>John moved to Dallas.</s> :_>: <s>Lori Lightfoot lives in Chicago.</s> :_>: lives in __(PROPN) — Location 0.8 :
1 1 2 . - e !
: i \ <s>George Dallas was a politician.</s> i :‘ <s>She received education in Hawaii.</s> E E in _ (PROPN) — Location 0.1 :
\ g A T y N e e e ” T T T T ’
example rule selected instance examples entity prediction examples newly selected rule examples

[3] Jiacheng Li, Haibo Ding, Jingbo Shang, Julian McAuley, Zhe Feng. Weakly Supervised Named Entity Tagging with Learnable Logical
Rules. (ACL 2021)
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» WMAARIERAN ER R SE A FRATTINISE /RS
» WMAIHRIEANYAE A IE AR B SR AR,
STHRIERAL :

1. TokenString CR 5 #F A3 7 FERLLEH NRIEF

ST

PreNgram [Tt fij SCH) A tokens.
PostNgram it J5 L) S A< tokens.
POSTag /L i i) PEPRZS o

DependencyRellL g0 (head word) HJHRHHSE 5

i) 5 ialikstring AHUC D .

“John lives in Dallas where he was born”

“lives in ”PLECZ PN FGNIX 8]
“Dallas”, “Dallas where”, “Dallas where he” etc.

(EFERTSI AN (5T )

4

“Dallas”
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TalLLoR AYfRELFREE LS SBEEHINETSS / N
(F)
N;
RN FRNREE /9iHspan 4L

S spanFOXTMAYE)F ¢
. (EFTN)IZnE SRR RIS Atokens, F (7')

o {FFBI-LSTM#FOself-attention¥KEX_="TF3ZER . Fz’ :

- FHESpanfliA. N; . Fir%

o ZERRAIFRUIRES,

-

AR

€ nimaxy

TECHNOLOGY

AL TEAR=R

log, (F;)

J

JLERAYspan N &Y

[3] Jiacheng Li, Haibo Ding, Jingbo Shang, Julian McAuley, Zhe Feng. Weakly Supervised Named Entity Tagging with Learnable Logical

Rules. (ACL 2021)
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B SRR - SRR (1)

B VR KEMHE  Entity-Relation Extraction as Multi-turn Question
Answering

m B8 KRR MEGE I s R R |, RPARIE & NSRS XA,
m AR
mRENSLSLUR | E N SERSERIR I — Ml |, FHEI Bl AR R S SEAR

B REKREAEMESLN | AP RARERITARRIRAATEN —MRERE | B
BRI TS RRE | BRIREMELAR

Li X, Yin F, Sun Z, et al. Entity-relation extraction as multi-turn question answering[J]. arXiv preprint arXiv:1905.05529,
2019.
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B ARdiE o< Z AN - A Relation-Oriented Clustering Method for Open
Relation Extraction

STEP 2: Optimize Clustering and Generate Pseudo Labels 3" for Novel Relation

E *E QA == /\ }F_-I —— Non.li [ b R‘glational.‘Centroids \
. _— on-linear _-_| ot k o
TS - SRR I"TXAE Decoderd ; A'I-l‘-‘; ....... : 5 *\'

" M . * oy ‘ ; ok
MK RHIEHEEE(IND) i)t Ay e [ AL BT
’ ace
/
-

*D e /\ §E %D 9& /2% E{J 5'5& Mappi;f g™ \_ Relational Semantic Space J \Optimized Relational Semantic Sp

A\

e ,L ————— o
JEE&EOOD) , B— tl\‘D . },ack,,m,,; R

T [ 5 R O BE S5 B JN 2 o O S S S
R )| |

Entity Pair Encoder (BERT) Classifier for Classifier for

%l/\j]]ﬂ%*/j‘la%&})%q: t] If] If] If] If] [f] [fl t] [f] ﬁ :Prc defined Relaio Novel Relation E
[CLS] Bill Gates was bom in Seattle in 1995 [SEP] N @] ------------------------------------ 1

k3
E/\J,j:ﬁaeg STEP 1: Obtain Entity Pair Representation h STEP 3: Train Relation Classifier and Refine
Entity Pair Representation

[6] Zhao J, Gui T, Zhang Q, et al. A Relation-Oriented Clustering Method for Open Relation Extraction[J]. arXiv
preprint arXiv:2109.07205, 2021.
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B ot - EmA (3)
B X TRRME , EENEREMTA Y

B Learning from Context or Names? An Empirical Study on Neural
Relation Extraction

B C+M vs C+T : BASLIARSE Model | C+4M C+T OnlyC OnlyM OnlyT

ASRLLINENEEE CNN | 0.547 0.591 0441 0434  0.295

. BERT | 0.683 0.686 0.570  0.466  0.277

B C+T vs OnlyT : iRBHETX MTB | 0.691 0.696 0.581  0.433  0.304
SEMREE

[7] Peng H, Gao T, Han X, et al. Learning from context or names2 an empirical study on neural relation extraction[J].
arXiv preprint arXiv:2010.01923, 2020.
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Steve Jobs was born in [MASK]. —>
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Question: Beijing is the capital of [MASK]. Question: Pride and Prejudice is written in [MASK].

(tRRMBENEE) (HeSRERIZRHtAESER)
BERT: Beijing is the capital of China. BERT: Pride and Prejudice is written in English.
(t=ERFERNEE) (HIgSRIZREER)

Question: The desk have [MASK] eyes. Question: The color of the dove is [MASK].

(RFBJLRIRES) (RSFRHAEEM)
BERT: The desk have no eyes. BERT: The color of the dove is white.

(SRFREHRES) (RSFEREER)



y

AUBHR - PLMsE T— AR EED -

7 KY |

BEIJING INSTITUTE OF TECHNOLOGY

¢t
|
&

B PLMsEEERNEE EARAR

Question: A man is [MASK] than a house.

(— P AK—HREFE? )
BERT: A man is bigger than a house.

(— P AL—5RBEFEX)

Question: A paper have [MASK] legs.
(KB LREE? )

(—KEXBFFRAR)

BERT: A paper have two legs.

Question: The [MASK] have fur and claws.
(H4mBEMNF)

BERT: The males have fur and claws.

(SIHAEENT)
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B FEfHpythonfYurllibEREICRTERE |, ERxpathfiFEtrkita , MBEEXKTEENEE.
SR EERRERIFBIEAur

LIt x¥ |
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[ P https://baike.baidu.(om/item//\1E]

BE web Git Latex tensorf flow_doc perceptron Django DM g Rl nlp
@) - B "
) HRER 1= Ll Baid&Em /\E AR
I EH \J\%E
BRE

EED 6 B 3 B 0 B
& \
ﬂ ETFR 1 48
i 15 BER
X ¢

,CERE CETE CER W, MR, WET, BR, SRR
[l /1tem/9ﬁE996BB%8496E5%8F%9796E5%BF%A@/18263'], '/item/%E6%AC%A7%E8%B1%AA/89

HANFAIRZE I RBEFRAKL IR
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I pemo() - iRt

B SARBHEX R AR EEE
" RIEERFBUIRINBEEEREIERAYRER | IRRIAYIXR=TA

ﬂ[ baike.baidu.com/item/?Ki§/4637596]

web Git Latex tensort flow_doc perceptron Django DM EEig Bl nip gk.l%
Baith s [iﬁ‘Zﬁ g2 T 0 . R TR T . T

[isiE, IME', CRE, CHER, WE, ZER, TEe
W32, A, 598, 1
WiE, B, 1R, 1
Wiz, I, 1A, 1
Wiz, B, 07, 1
Wiz, HE, 1A, 1
> N Wi, 2, 7, 1
%z, T8, 07K, 1
%3z, BN, 17K, 1
%z, B9, 17K, 1
Wi, T, 074, 1
WiE, 58 1R, 1
WiE, I, 17, 1
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B SANBAEXR R FANRENSE
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i pEMO(2) - SEm IR RE S

m R [REMEURRE] RHBUEERR
m RS Sor E—
R RIS R E R TR — RSB AT
At R E R AT
v
<, BIfE , Ligkngi>
<, R, FRHRER>

BERT Encoder

T
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’ DEMO(2) - ek e miasR TN E L

CFRAPY 2w FIAVE KAT 89— R KA A
R e tgisk, T201751 0 k=, JRA7MX T
B EMRT202043 198 T, AL JRAY RAT A REMRT
X F2020F6 A1 B 5, PCRRIHARMFMMATFIH — JRAYAT 2 B 18] 29 2
158 FF &, ANT202059H280 F 2. EHET &
, BEEFTRFBOHFALT, Z
AR 5 R Bl R T ALER KRS T kit s o
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I DEMO(2) - IE&Efab &zt aNiR ) stzmexs |
B EEERAN AT ?

"text": " LIEKIEHE",

"probability": 0.9602254368524571,
"start_logit": 7.576770782470703,
"end_logit": 7.91173791885376

"text": " Li@XIRFEHERIT",
"probability": 0.023188708346596098,
"start_logit": 7.576770782470703,

. <J?%$ %J{’E J: %I{ "end_logit": 4.188235282897949

"text": "HLEMEKISHE",

"probability": 0.006813419952539035,
"start_logit": 2.6284968852996826,
"end_logit": 7.91173791885376

"text": " LKIGHHIERITI—RRE N FBE R B R,
"probability": 0.0053622870243267935,
"start_logit": 7.576770782470703,

"end_logit": 2.7239603996276855

"text": " LEBRIGHEFIERITA",
"probability": 0.0016410091656459665,
"start_logit": 7.576770782470703,
"end_logit": 1.5398812294006348
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[l DEMO(2) -3Fsta AR ISR AR

"text": "i0S. PC. Android*g&",

text": " LigxKIGH", "probability": @.8538383621046216,

"probability": 0.9602254368524571,
JRAY AT L KRGy 553K, ?

"text": "—PHEME"IRET"RILIAER",
"probability": 0.36526204124876765,
AP | AT AR T A?

"'teXt" . n HWZEEH n :

"probability": 0.9615798684390593,

JpAr Y, R EA AR E?
"text": "—(URN"IRITE"NBMAER",

"text": "FFRXiHSR BRLAYEE",

"probability": 0.9855354076889581,
JRAY A 2 B TA] 290 ?

"text": "201741RK",

"probability": 0.9012254418101031,

"text": "2019%F6H21BFRE",
"probability": 0.66459284207094,

"probability": 0.26972539073693885,
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