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Former US Secretary of State Colin Powell died on Monday
of Covid-19 complications. His family announced that he was
fully vaccinated. He was 84 years old, and had multiple
myeloma, a blood cancer.

Health officials worry that anti-vaccine activists will seize

upon Powell's death to make the claim that vaccines don't

work. If you can still die after being vaccinated for Covid-19,

what's the point of getting the vaccine?

B FA93R (Word Representations / Word Embeddings)
O A% One-hot Representation, Distributed Representation
o HERESHHE (linguistic features) , BIE: 1BEMIFE (semantic features, @S FANEN) , ANEFHE
(syntactic features, TBAIRILEIAALRIAN AHIRIEZ ERIKTHKR) .
o RIMESIS: —a@E X (polysemy) , 35X (anaphora) ,iEFIZE (pragmatics, MBIESINZE) &

2022/4/1 BhEE. (BAESWIESXAEIRZE) 3



A 3L TEAE A
Y LA R AR
7

L} —
| YANQI LAKE BEIJING INSTITUTE OF
1“ 1 T ‘ MATHEMATICAL SCIENCES AND APPLICATIONS

One-hot Representation: Distributed Representation:

I 0,...,0,0,1 I 0.03892, ..., 0.05738, 0.02657, 0.07856
Me 0,...,0,1,0 Me 0.03618, ..., 0.05261, 0.03272, 0.07729
You 0,...,1,0,0 You 0.02973, ..., 0.05421, 0.03309, 0.07482

In [10]: result = model.most similar (u” ")

word2vec In [11]: for e in result:
print e[0], e[l]

In [% model. similarity("woman”, “man”)
out[8]: 0.71207063453821218 : 9
9 0.489831030369

In [10]: model. doesnt_match(“breakfast cereal dinner lunch”. ﬂ!ﬁi&]{% 0. %78990535007
Out[10]: ' cereal’ M 0.46728849411
2 0. 461885392666

In [11]: model. similarity(“woman”, “girl”) ikl 0. 448014199734
out[11]: 0.67365416785207421 M= 0.436584025621
AEATE 0.434905380011
2022/4/1 Bt (EMiEseEy il 0. 433413207531 4
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| Sigmoid&H i
WAL EIJI%}EHE,J — sig(t) = = 1.0 sig(t)
EES
1 0.6
o) = Tres
0.
o'(x) = a(x)(1 - o(x)) 4
[logo(x)]'=1—0(x) t\
_8 g iy _9 ] >

[log(1 —0(x))]'=a(x)
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O  5lan: SaREpERE, ERRENVET/RE.
O HypothesisE{EN :

heo(x) =60y + 01x1 + -+ + O, xy)

1

— T —
ho(x) = 6(87x) = ————r.

O ERENS, —oENHEINT:
1, HNERhye(x) = 0.5

y(x) =
0, WISRhy(x)<0.5
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B EHEUEREUE sigmoid BREY, (EI90~1, HEUGHE: RS9,

mRE)|Z

SHUSARE TR K :

p(y(x1) =y110,x1) *p(y(x2) =y, 0,x3) * - * p(y(xX;n) = Y | 6, X)

\/

B log /3: Yi=1log(p(y(x) = yi | 8, x))

h9 (xk); ﬁn%yk =1
p(y(xp) =y, | 0,x,) =
1—hg(xg), Ry, =0

p(y(xr) = yi | 0, xx) = yi * hg(xg) + (1 — yi)(1 — hg(xy))

BONMRAREL: J(0) = ——Z 1 (Vi * ho(xg) + (1 — y) (1 — hg(xg)))
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| Bayes2s

B P4) BHARERR, PB): BMHB KERIHER.
B P(4]B). BB RENFHT, SFH4 KREREEK,
B P(4,B). B4 S4B RITAERIHGE,

__P(AB) __ P(AB)
P(AIB) =522 p(p|a) ="
P(AP(B | 4)
P(A|B) =
(418) = =5
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| Huffman#g3 7 Bnstenn

B HUEEM: N
O ERESHREKE
O TRAGFIHNERKE

O WEENESRRKE

FrEM 71 REVEIES R Z A0,

H SRR ]
B Huffmanft: ST, 4% » MUBIEAHF A5X3=15
T, ERERRKES/\II,
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| Huffman4z#g ¢

B Huffmani¥ AV

18TE n MUB (W, , w,, ..., w, } TEAZXRBMH-FT5

O &w,w,,...,w,} BHRE n EREHFR (BRNRE—TR)

O EHETRNES/NINGH, FIRT REUEAFERREZ.
O MERMERIERERR, SHFRIIATK,

O EE (2) () FEEHMRR TGN, ZEEINIEREN,
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| Huffman%R &3

B HuffmanfmSHIFAIE -7~

{E1%¥RC "AFTER DATA EAR ARE ART AREA”

FTFEHIVKE: ABKX), DIIX), E@R), F(LR), R(SX), TGIX)

Fi&EHuffmanty :
000000 - M 7
0000
ADETFRT AERTDF 000 00¢€

A ERTDF A ERTDF

48F8: A (11) , D (1001) , E (01) , F (1000) , R (00) , T (101)

LA RISTT =
xR, BaINT
(REF) FIKIRZ:

2022/4/1 B (BRESWIESXAEIREZRE)
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FinhEs=iei: ITRIEDHITERAUMRREEL,
BIZEG W = wy_p = (W, Wy, .., wr), ERZEGRITENEEERS:
p(W) = p(wy, wy, ..., wr) = p(wy) * p(Wy | wy) * p(ws | wip) * -+ * p(wr | W1~(T-1))

IR pw), pwz |wy), p(ws [wig), .., p(wr| Wi~(r-1)) ERENSH.

MNH yerey t Yerey
é 7|‘—|'r_EﬁJZjCEj P(Wk|W1 ke 1)) _ p(Wy,..Wg) ~ _coun W1,.sWi)

(Wl,...,Wk_l) COunt(Wl,...,Wk_l)

MarkoviiRiZ, —MaBIBILRERRIEN-1 MABX:

P(Wi—n+1, s Wi)  COUNE(Wk—pi1, ) W)

Wi | Wi~ (k- ~ ~
P( k| Wi 1)) PWi—natr oor Wi—1)  COUNE(Wy_pg1s ooe» Wi—1)

2022/411
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BERSKNE

1 (unigram) 2X10°
2 (bigram) 4 X 10"
3 (trigram) 8 X 101
TAJBRA/N
4 (4-gram) 16 X 102

N =200000
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HEM.

FitisSRE

mRRIRIEFREREN:

1_[ p(w|Context(w))

wWEeC

B
— Context(w) T w U ETX

— X9F n-gram 1‘3‘:@, Context(w) = w41

2022/4/1 BhEE. (BAESWIESXAEIRZE) 16
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L = Z log(p(w|Context(w)))

wecl
p(w|Context(w))@XT w F Context(w) HIBRZEL, BP: MR
1. EREIFRIMIS
p(w|Context(w)) = F(w, Context(w), 0) 2. BANSEHIKE

2022/4/1 B (BRESWIESXAEIREZRE) 17
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B Bengio et. al: “A Neural Probabilistic Language Model”

i-th output = P(w; = i | context)

§§§§§§ il |

softmax - 1

'Y ) .. [XX D) : E:J:J:Yﬁil)m :

1 h=—

- hN - T—1EiF !

most| computation here \ e e e e e e e e e = 2 !
\\
\
1
tanh !
°e) |

.............................................
shared parameters
across words

Tl AR w BT
AR CW)

index for w;,_,, 14 index for wy,_» index for w,_ s e e e e e

2022/4/1 BhEE. (BAESWIESXAEIRZE) 18
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B Bengio et. al: “A Neural Probabilistic Language Model”

Input Layer Projection Hidden Layer Output Layer
Layer
C (Context(w)) (] () —
C(Context(w),) (____ ]  Concatenate (W, p} {U,q}
C (Context (w),_,) :] —

Sample: (Context (w), w)

»
N

A 3L TEAE A
Y LA SRR
‘l

YANQI LAKE BEIJING INSTITUTE OF
MATHEMATICAL SCIENCES AND APPLICATIONS

z, = tanh(W - x,+p)
Yw=U-z,%¢

2022/4/1 gt (BRIESNIESNAEEEZTE)

19



| mEmEESER

B Bengio et. al: ““A Neural Probabilistic Language Model”

O #Hmdty,=

O

O

= e o e e e o = e e o = =

(yw,layw,Zﬂ"'ﬂyw,N)T ’,,f” P M o __
- eyWiW
p(w|Context(w)) = STV

SHHENSE 0 B:

wAE: viw) ER™, weD

FHREZ R4

n-1: context NENEHIE, BEAREITS
m : TREER4EEL, 101 ~ 102
n,: HAFIEE, BEAICER

N=|D|, BMERANEAICEME, 104~ 10°

¥ W e RWX"U™ peR™, UeRV™, qgeRY

3B FFEAH A

@ V LR ETIEL
N

YANQI LAKE BEIJING INSTITUTE OF
MATHEMATICAL SCIENCES AND APPLICATIONS
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| HEEEREEER

AR EREWNER

0.15( a3r cuatro (four)
© four
0.1 o1} uno (one)
0.05|- 3 or ; ;
five e >einco (five)
] =1

_0.05} % 0z} tres (three)

0.1 =03F

Cthree

-Q‘.'| 5 r _U,,q I

0.2} -05

dos (two)
h.l'u' 1 i il 1 L 1 1 Il L L I 1 i

e ¥ o ° 0.1 D2 0.3 0.4 05 ne 0.7 g 0 0.2 04 06 0.8 1 1.2

SRS RYRRIERSEL ( PCABRAERIRL — 4404
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| Word2vecisa

w(t-2)

wi(t-1)

wi(t+1)

w(t+2)

PROJECTION QUTPUT

. \| SUM
NN —
\\\ &
b > W
A
:// 1"/
CBOWH=EY

PROJECTION

Skip-gramf&EHY

3. 4% 4
%}mm&#&%%
L ¥

YANQI LAKE BEIJING INSTITUTE OF
MATHEMATICAL SCIENCES AND APPLICATIONS
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= Sk T EAR #R
I E T Hierarchical Softmax B CBOW =5 W imte

Input Layer

Projection Layer

Qutput Layer

v(Context(w)) v(Context(w)s) v(Context(w)s,,)
summation
\\ s
>
X?.U

=i

Sample: (Contert(w),w)

2¢ MARNAIEE (R m )

2c
Xy = z v(Context(w);) € R™

=1

Huffman®Xf: LUERAHILIAYE
BIEAMFT A, LAZiamEER
PHEIANREEATYE.

SR
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I HTF Hierarchical Softmax 3 CBOW {8

Huffman#ij :

v(Context{w),) v(Context(w),) v(Context(w)s,.)

Input Layer  m— | — s, —

L pr: WMRTREAZNIEEE w LAY F75 RRIESIZ, wmmtion| |

Bt

Iv: B2 pr BERITT AL,

3 pl oy, ..o BEpRH AR, HPplRR
TR, pwERaNE w NI R,

4. dy,dy,..,dw €{0,1}:1a w BHuffmangmf3, ©H /-1
4mADHapK, d)YZFRoE81Z p 5 DT RS R AYSRED

(HRHRAXINGRD) .

5 6,607, ..,00_; € R™: E&#Z p» PIEIF 15 RXIRZAY[E]

82, 0/ F&E pr PE j NMETF o RN NAEE,

Projection Layer

Output Layer

Sample: (Conteat(w).w)

2022/4/1 BhEE. (BAESWIESXAEIRZE) 24
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I HTF Hierarchical Softmax 9 CBOW #=8 7

Huffman#}j :

—525E

1

IE3E (label=1) AGMHEZE:

T —
o(xwb) = 1+e~%wo

LARNE "RBEK" A, BIRpEERITR:
I BUR: p(dYlxy, 61) =1 - 0(x,61");

2. BUR: p(d¥|x,,0%) = a(xLOY);

3. B3R p(dy|xw, 03) = o (xw03);

4. BAR: p(d¥|x,,00) =1—o(xLoM);

5
pUREK| Context (BH0) = | [p(d) 5, 0/2)
j=2

. Label(p}*) =1-d},i=2,3,..,I".

—fait,
p(wiContextw)) = | | p(@) 1%, 6%1)
j=2

S, ’

” " a(xlf, 6" 1), d]‘-”= 0
p(d}*|xw, 6/1) = ~o(xL",), d
B,
p(d]‘-’"|xw,9}"il) U(xT9W1) 0(xT9W1)]d’

z p(w|Context(w)) = 17

WED

2022/4/1 BhEE. (BAESWIESXAEIRZE)
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I HTF Hierarchical Softmax 3 CBOW {8

L= log 1_[{ oGho O 11— oG 1Y)
weC
- Z z{(l — d]W) . log[a(x‘f, O]+ +d} -log[1 — o(x,6/”1)]}
WEC j=2

&, Lw,j) =(1—d}") - loglo(x56}Y1)] + d}" - log[1 — o (x6} )]

SKL(w, )XT 0 HOMBES

0 HUEEH:
oL(w,j) @ Chi —9W1+n[1—dw—a(xT9W1)

a0, = o, (1= 4)") - Loglo(xifi2)] + - log[1 — o (x6)2,)])

=(1-d")[1-o(x56/1)]|xw — d‘-”a(x,f,ejwl)xw

={(1-d")[1 —o(x56/1)| —dFo(x56/" 1) }xw = [1 — d} — a(x56}"1)]x

2022/4/1 BhEE. (BAESWIESXAEIRZE) 26
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B, KL(w,)KXTF x, BEE:

dL(w,j
;;VW]) =[1—-dY —o(x}6}"1)16"
18 M ERYEFT:

oL
W.J) ,W € Context(w)

V(@) 1= V() +nz

2022/4/1

B

. (BAESAE

REAEE LTHABEF SN S:

{€$ R
T

l.e=0.
o Y. v(u).
uceContext(w)
S FOR §=2:1" DO
{

31 g=o0(x IGJ" 1)
32 g=n(1-df —q)
3.3 e:=e+ g0},
3.4 0¥, :=60Y, +gxy

}
4. FOR u € Context(w) DO

{

v(u) :=v(u)+e

3B FFEAH A
ﬁﬁﬁ?&iﬁ?ﬂ?’:’.

27



A 3L TEAE A
Y LA SRR
‘l L SCIENCES AND APPLICATIONS

IIIIIIIIIIIIIIIIIIIIIIIIIII
MATHEMATICAL St

I EHF Hierarchical Softmax A9 Skip-gram {55!

Input Layer v(w) 18 w HIAFE v(w) € R™

T\/”

Projection Layer

Output Layer

Huffman®Xf: LUERAHILIAYE
BIEAMFT A, LAZiamEER
PHEIANREEATYE.

------

— | Sample: (w, Context(w))

1218 28
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I EHF Hierarchical Softmax A9 Skip-gram {55!

BFREREL: p(Context(w)|w) = HuEContext(w)p(ulw)
Hep, pulw) =15, p(d¥ lvw), 61 1)

p(d}lvw), 6) = [o(ww)TGL )] ™ - [1 — a(ww) 6} )]

lu
L=>1wog || | [tewmyaLor1-oewwer Y

WEC ueContext(w) j=2

lu

=z z Z{(l—d”) log[o(vw)T6}%,)] + dj - log[1 — o (W) E}-)]}

WEC ueContext(w) j=2

<, Lwu ) =(1—-d}) - loglo(viw)T6/",)] + d} - log[1 — o(w(w)T 6} )]

2022/4/1 BhEE. (BAESWIESXAEIRZE) 29
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I EHF Hierarchical Softmax A9 Skip-gram {55!

Lw,u,j) %F 6%, HOBBEE:

Pl = g (1= df) - Loglo(vw)T811)] + - Log[1 = o (W) 6}£1)]}

=(1- d”)[l — J(v(w)T L Oviw) - d”a(v(w)T ®)v(w)
={(1- du)[l - a(v(w)T ] - dua(v(w)T L)} v(w)
=[1-d} —a(vW)T6} )] v(w)

oL, FIEIHARA: 6} =6/ ; +n[l —d} —o(vW)T6}L,)] v(w)

B, L(w,uj) XF viw) BOBBE: aLa(ME u)]) =[1- dit — U(U(W)Teu )]0} -1

v oL(wu,j)
J=2 pw)

v(w) HEFH AT v(w) =v(w) +1 ZueContext(w) 2

2022/4/1 BhEE. (BAESWIESXAEIRZE) 30
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I EHF Hierarchical Softmax A9 Skip-gram {55!

XABE EFHEEHSERIBAAS: BUEBE—NAEH—IRSE:
e=0 FOR u € Context(w) DO
FOR u € Context(w) DO {
{ e=0
FOR j=2:1" DO FOR j=2:1" DO
{ {
1. g=o(v(w) 6},) 1. g=o(v(w) 6% ))
2. g=n(1-dj—q 2. g=n(1-dj—q
3. e=e+gbj_, 3. e=e+gb;_,
4. 0 =07 | +gv(w) 4. 0} =0 +gv(w)
} }
} v(w) =v(w)+e
o | V(W) i=vV(w) +e ey } N
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I HF Negative SamplingflJCBOW{=EEY

xF wIREARAFE NEG(w) # 0. B vwe D, ENX:

1, w=w
0, w#w

LY (w) = {

X TFEEERILERFA (Context(w), w), 1REIBIRERA:

gw) = 1_[ p(u|Context(w))
ue{w,NEG(WW)} e .
x,,. Context(w)& M

Touw), W) =1  mEmEZEN
Hep, p(ulContext(w)) = {f (_x G(xﬁgu) ¢Lw'((i)) ~ 0 Lo 1H)IGEISE !
w ) - v e e e e e ————— = — - -

p(u|Context(w)) = [o(x] 9”)]LW(”) [1—o(xlo")]! —L%(u)

-

| EKIEREAR o (xT %)
immz RN
Lo (xh,0") BUMEER

gwy=oChomy- || 11-oden)]-
UENEG (W)

2022/4/1 BhEE. (BAESWIESXAEIRZE) 32
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I HF Negative SamplingflJCBOW{=EEY

BMEUAIERR: G = [Tyecgw)
BFREREL: L =logG = log [Twec gW) = Xyyeclog g(w)
= Ywec 108 MuewneeaylloCan ™)X @ [1 = o (xf,0™)]* 1" ()
= Ywec Zuewnecay L @ - loglo(x;6™)] + [1 — LY ()] - log[1 — o (xF,0%)]}

<, Lw,w) = L) - loglo(x,6")] + [1 — L (w)] - log[1 — o (xy,6™)]

2022/4/1 BhEE. (BAESWIESXAEIRZE) 33
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I HF Negative SamplingflJCBOW{=EEY

IL(w, W)X THIO“HEE:

Még: L g O {1%(u)-log [o(x56")] + 1 — L*(w)] - log [1 — o(x16")]}
= L"(u)[1 —o(x,0")]xs — [1 — LY( u)} (x]60")x,,
= {L"(W)[L - a(xp6")] — [1 - (xu6") } Xu

= [L"(w) — o(x36")] x

QUNEESIATS: 6" = 60"+ [LY(u) — o(x,60")] X,.

Loww) EF %, o P (Do) o6 0
L oC(wu)
v(W), W € Context(W)El’\JE%ﬁ/A\:_cﬁt v(u;) = V('w) +7 Z % w E Co-ﬂf.‘?l‘t(u'].

ue{w}lUN EG(w)

2022/4/1 BhEE. (BAESWIESXAEIRZE) 34
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KAEBSE LA

EFHSHEHARE:

—

3.

e=0.

Xy = > v(u)
ueContexrt(w)

FOR u = {w} UNEG(w) DO

{
3.1 ¢=o0(x.6")
3.2 g=n(L"(u) —q)
3.3 e:=e+ gt
3.4 6% :=0"+ gx,
}
FOR u € Contert(w) DO
{
v(u) :=v(u)+e

}

3B FFEAH A
Jlﬂﬂ?&iﬁ?ﬂ?—"ﬂ
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| EF Negative Sampling#Skip-grami&zy s

girgg: o= [ sw=]] [] [[ rew

WEC ueContext(w) WEC ueContext(w) ze{u,NEG(u)}

a(v(w)T6%), “(2) =1

. — Z\1L%(2) . ZN11-L%(2)
| — e ()T07), Li(zy =0 BB: PEIW) = [o@MW)TOD] 0+ 1 — o) o)

Hrh: p(zlw) ={

EURSE: L = logG = log 1_[ 1_[ gu) = Z Z log g (u)

WEC ueContext(w) WEC ueContext(w)
= Ywec Zuecontextw) 108 I zequnEc uyy P(ZI1W)
= Ywec ZuEContext(w) Zze{u,NEG(u)} logp(z|w)
= Twec Zuecontext(w) Lzetunraa 108oW)TO)] @ +[1 - o (ww)T69)]' )

= ZWEC ZuEContext(w) Zze{u,NEG(u)}{Lu(Z) : log[a(v(w)TQZ)] +[1- Lu(Z)] - log[1 — O'(V(W)TQZ)]}
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I HF Negative SamplingfAJSkip-gram{zE!

X FLEEREA(w, Context(w)), BFREREL:

gw)=|] | )

weContert(w) ue{wpUNEGP (w)~__ F--=-=-=-===------- |

B W ERATENAY |
| BRERE |
-  fotv@e. Lo =1
e p(ulw) = -
L—a(v(@)"e"), L¥(u)=0,
B plujw) = [U(v(-ﬁ)TG“'}]Lw(“) - J(V(_E)Tgu)]l—lrw{u}

2022/4/1 BhEE. (BAESWIESXAEIRZE) 37



3L BT EAE A
} LR 23R SR B
’ NNNNNNNNNNNNNNNNNNNNNNNNNN

| EF Negative SamplingfiSkip-grami&sy

ITEERE ¢, BfRERE: G = Hg

BT
L = logG = log H glw) = Z log g(w)
- Y e I [T {lec@me)™" [ -ow@Te) ™}
wel weContert(w) ue{w}UNEG?(w)
- Z Z Z {L(u)-log [o(v(@)"6%)] +[L — L“(u)] - log [1 — o (v(w)"6")]}.

wel weContert(w) uc{wjUNEGY(w)

&0 L(w, W, u) = L*(u) - log [o(v(@)T64)] + [1 — L*(u)] -log [1 — o(v(@)T6")]
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L(w, W, W)X TFO"HIRE
0" RIEFATL:

L(w, W, w)FKFv () BIEBE :

v(WHEFHATU:

I T AT A
!@& LR B B IR
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OLW, B, w) — 0t 1wy tog [o(v(@)T6")] +[1 — L*(w)] - log [1 — o(v(@)T6%)]}
Opu o
= LY(u)[1 - o(v(@)"6")v(@) — [L — L*(u)]o(v(@) "6")v ()
= {1 - o(v(@)76")] - [1 — L*(w)o(v() T6") } v(@)
= [L"(w) —o(v(@)"6")] v(@).

0" = 0" +n [L"(u) — o(v(w)'6")] v(w)

aﬁgig) Y (L4~ o(v(@)6")]
v(w) == v(w) +n Z C)E&T(:;) .
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I HF Negative SamplingfAJSkip-gram{zE! ,
XV EFHE FOR w = Contert(w) DO
BT SERIHAEE: {
e = 0.
FOR u = {w} UNEG¥(w) DO
{
0= o (v(@)T8"
g =n(L"(u) —q)
e :=e+ gt
6" == 6" + gv (i)
]
v(w) =v(w)+e
}
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Negative Sampling SaEHEH%

BEFE, EHNEGH. e S R
B MAXI R —NERER :

| |
](] { | [‘} -- i I.\ =} ]\ : Count(WX) :
: :
| |

L, = len(w,) =

11 I - Ini
3z . e . s T N
E == | | 1 7 1 Ywep count(w)
] I I 1 1 ] I
B 8 4 11 3 |1 TTTTTTTTTTmoommmmoommmosmeees
[ ) | i) |
[[ | | |
¢ 2 1 3 b 1 R LT
% 1‘_Ll /\. ! | - & 8 L I I
=321 e A T T T B I B 1 Y N :
T 11y Mg TNy Ty Ty Thlg Mar—1 My o ______ .

{mj}i—f'—i{li}’iil HORLETEZR:  Table()=w,, j=1,2, ..., M-1

REFIRE: BIREM 1~M-1 B9—1EF r, FFLA Table(r) EA—ER,
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| word2vec RYSEIRAATS

B o(x) RELITE
(1) TSR o(x) BIE

o 1 T2 T499 Tron Ts01 Toog Togg T1000
] h | ] ] | ] ] | ]
B 0 6
(2) BRI o (x) BYE
(
0, r<—6
J(T) ~ <J(Ik): S (_6'«6)
1, r>6
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MATHEMATICAL SCIE

| word2vec RYSEIRAATS

B FREAWIRL:

rand() /RAND_MAX] — 0.5

T

ET FIGRERNEN D EHTIRMN. rand)ZREHE, » ZiREERHE,

m_FTIAIEE:
O REEBME window (BRIAJIS)
O sk (1, window] X[EJARIBEHEL c
O B wHIEIE c NAAZRKL context(w)
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MATHEMATICAS

1. ieEA, BEBREENEEZDFE, WTFRIGER, DlEARMARR, BXTFTH3GER, oiandfgt
BUEwian, AESHEEREEIARERNSIRSER, FAword2vecAT{SiRIAENRE K T35 1
HIRERIE?

2. Hierarchical Softmax F] Negative Sampling FAEARNGIE, {Bword2veciRAEHFXNXFN 72 SR ARIFHA
BERIHGIN, BPALUBITSE0EEY (J0EY negative=5, hs=1) ERNIETXM, HETE—RS
%, EXMERT, JIZEEEEEREUETE?

3. REEXRBAREFRIINGIN, &E8 Context(u) PHFENINFABER, Hal "FKERDK" 1 "EBEkERK"
GRS FM AR R, Eit, NRERTEREEREENSNSEARNE?

4. word2vec JIMEEIPE BIRERELFIIRFESIENTT, MNRMALENSEARENE?

5. BINNBHEEESES N — M ESINERERTICHY, MRAFIERSUEENSMERIEIIRERY, Z40,
LRIRE—HIER, T—REERNES—HER, ..., FXMER, MREHTIEE)%G, 1z TR
INERIIEZR?
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