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1. Machine Learning & Neural Networks

(a) Adam Optimizer
[BHZ— RS E N RERIE RN
0 < 0 - aVeJminibatch(O)

Heh, 0 2EQSERFESHENAE, ) 2R%RE, Vol minibatch(0)
EXTFminibatch#HIE_ L SEAVIREREBIHE, o 2FIZH, Adam
OptimizationfE T —1"NEEZHIEFHHN, FEINTRNEER,

Question 1.a.i

B5t, AdamfERT—MUE momentum & RIS RIRE R FIYE
m

m < [31 m + (1 - B1)V9J minibatch (e)
0—0-am

Hrh, B1 21011 ZABSHBE®IZR0.9), BERPAESERNFEE

BF, REEEMREE)IMAERmMAEE LB TA TRV, LR LA
THRTRER S TFS.

Answer 1.a.i :

- BITFBSE B —MRIHIRH0.9, AT TFHEIFIIMEERE M m
= TEXINEZAENBIITHERIRN, MAXITEEER


https://arxiv.org/pdf/1412.6980.pdf

FBES SWAERAERI 1 — B 13, BIRAORITEEEIRIHE
RA (BBERE) , X—RREawiEiE, MmELEEFTAERR
L.

- BITRVMEERIZWIEE, EESRINBEEREINEE, MME
REZIENRE, BEUREER, FEXEME T TRAEE
ENSHNEFERE, MIEEEHRIREL.

Question 1.a.ii
AdamiB BT IREFBE S A EIFEIYE Vv KERBENFIR

m < [31 m+ (1 - [31) VoJ minibatch (©)
vV BZV + (1 - BZ) (VGJ minibatch (e) © VGJ minibatch (e))
0—0-a06 m/Vv

Heh, O,/ HRIFFETROTERE (L Z © 2 BETRNTFS) , B B—
A0 F11 ZIBRIBSH (B RH1L790.99), EIIAdamISEATRLA VV , BRAMBIMEE
SHSBREANER? NHARFIEHE?

Answer 1.a.ii :

. BB ER/MIRR SIS SRR ARIES.

- —HH, BHEERNISHNERETA, BPEELHREHRMS
(BBR) . B—HH, BEERANSHENEHNR/N, FEHEFE
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(b) Dropout

Dropout @—FIENM{EHIAR, 7E)I1ZRHAIE], Dropout LA Pdrop AIEEZRME
MIgBEEEE h a2t AZ(E M minibatchth dropout RAEIRYHHE

hdrop = Vd oh
geh, d € {0, 1} ( Dy, £ h fok/NE—NEEHEE, HEhEig

HERLL Pdrop HIMEZEA 0, LA 1 - Pdrop BIEIZR S 1, Y BEE
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https://www.cs.toronto.edu/%CB%9Chinton/absps/JMLRdropout.pdf

Epdrop[hdrop]i = h|, fOI’ a” i & {1,..., Dh}

Question 1.b.i

Y IREFH AR Parop F7) ? EIESTRMRIOEE,

Answer 1.b.i:
So_ 1
1 - Pdrop
WEBBEN T :

(1 - pdrop)hi =(1- pdrop)E[h]

Z[hdrop]i = YZ('I - pdrop)hi =vy(1 - pdrop)E[h] = E[h]

Question 1.b.ii

Pt AFA IR IZ RTE) |1 ZR83E R dropout MTEIHSESAEER?

Answer 1.b.ii :

SNRFEAVETEHABINA dropout , BPATHMAERESEBIINME, H
AREVRIERIRYESCMERE, 1EE 7 IENCRIR. BEEEREEEA
dropout, MTTMEZAREIRIMERESIENMLAIRIER, RIMEERISEUSEIIE
FRRYEET.

2. Neural Transition-Based Dependency Parsing

TEATH, EETH— M ETRERENKTETEE, HBRER
UAS(RIFICHF D )fgtn ERAMUIERE.



KFTES DT FANE AL, 1E head words #1 {&{m head words
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o SHIFT: &bufferpAEE—MafBHFFikZEstack L.,
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Question 2.a

KERAENTE] T “I parsed this sentence correctly” FTaEAY4E RN, XDIRAKEIIOT
Fim. E&—%, 44 stack 1 buffer B9454, LANRALBINE 74k, FiRm
AR ANRBRE). THRETUT=NER.

ROOT I parsed this sentence correctly

Stack | Buffer | New dependency | Transition

[ROOT] [I, parsed, this, sentence, correctly] Initial Configuration
[ROOT, 1 [parsed, this, sentence, correctly] SHIET

'ROOT, I, parsed] | [this, sentence, correctly] SHIFT

[ROOT, parsed| [this, sentence, correctly] parsed—1 LEFT-ARC

Answer 2.a :
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Question 2.b

Buffer
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—MEE N NRENGFEES DR N RN BERRAMA.

Answer 2.b :

BENNMEREFENGFEE 2 x N £4RES
SHIFT #{Ff0 #£i1+$n 89 LEFT-ARC 8 RIGHT-ARC #2/E, ZRE5%
T, (B EFEEE—RSHIFTAIARCHIIEE, WA EERT
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Question 2.c

LI AT RS SR FRRYSE AT L

Question 2.d

PRfEtT. EATERIT N PHY
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Algorithm 1 Minibatch Dependency Parsing

Input: sentences, a list of sentences to be parsed and model, our model that makes parse decisions

Initialize partial_parses as a list of PartialParses, one for each sentence in sentences
Initialize unfinished_parses as a shallow copy of partial_parses
while unfinished_parses is not empty do
Take the first batch.size parses in unfinished_parses as a minibatch
Use the model to predict the next transition for each partial parse in the minibatch
Perform a parse step on each partial parse in the minibatch with its predicted transition
Remove the completed (empty bufler and stack of size 1) parses from unfinished_parses

end while

Return: The dependencies for each (now completed) parse in partial_parses.

SCIIminibatchffR TS

BNIMERNG— MRS RERFTN, EEEik. FEIKRIIESH
W&, TRz AR, B, BREEN T —NERRIIIRE
HHERE. BB ERRELKBEFITE X PAFIESRS: A Fast
and Accurate Dependency Parser using Neural Networks, 1X/MFEA
ERFCHIFRGINERPRIRE—ME, EFEFFHE—NE, FFHET
BRE— 1 FHIKBAIRSE))Ek. BIITLARR ARSI
Wi, Wp, ..., Wm], mEB4HEREE, 8410 <w; < |V|2iFCES
fI—MokenfIZR3|(|V |2IFCE). Bk, RMMMEBERE N RIFN
@A, FAREEIEER— M RARE:

X = [Ew, ..., Ew, ] € RIM

g E e RV swmsEm, 8—F B, 2—MSEHsE w i
B, EERNTLITEIGTEL:

h = ReLU(XW + b1)
| = ReLU(hU + b>)
¥ = softmax(l)


http://cs.stanford.edu/people/danqi/papers/emnlp2014.pdf
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Question 2.f

HAVEEBRERABTINF, 77 BERAIXERIETEs (T AlD
IrIRER IRy, flan, EXNaTFH:

rr:r:
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Moscow sent  troops into J"s.l}_,h uistan .
PROPN VERB NOUN ADP PROPN PUNCT

i into Afghanistan 25889, EAXMEERIZIEN sent (a0
sent into Afghanistan) fiA<& troops (B

troops into Afghanistan i858 X). TEEEMIIRET:

{punct} (unci}
{numod) (rmod)

Moscow sent troops into Afghanistan .
PROPN VERB NOUN ADP PROPN PUNCT

—hgKiR, LT 2MRETEIR:

« Prepositional Phrase Attachment Error MMafiSiE&EiEER: £
EHBIFH, 34 into Afghanistan 2— MMEEIE. NTE
EBEEEIREIEMAEEEREDEIREY head word E(7E ZIKWU':F',
troops Z2551=HY head word , sent ZIFFEHY head word ), MEHE
1ERYE Z | FBFEwith a rock, before midnightflunder the carpet,



« Verb Phrase Attachment Error ZHiEiB 1B EEEIR: £AF
leave the store alone, | went out to watch the parade
¢, %515 leave the store alone BxhiAEia. shimEiEiEnss
IREIE— I ENAEEEEREIRAY head word _E(TEAGIG, IERERY
LA went),

« Modifier Attachment Error {&ImEEEiEIR: TAF
| am extremely short &, EliFlextremely 22517 short &
tmiE. EImEMRINEREEIMEMINZSERAY head word LAT/ARZE
HSEIR(EARBIF, IEFBRISLIEE short),

« Coordination Attachment Error tHEIEEEIR: T£A9F
Would you like brown rice or garlic naan? &h, brown
rice Flgarlic naan#BEiER, orEHFiER. E-MNERIA(XERE
garlic naan)NIZEREEIFE— MERAR(XE Zbrown rice), MEERE
HIRERNE T MERMIIEEERAY head word ERY(FEARBIH, 1E
tBRYSLIRRrice), HAttF5i&EiREEHand, butFlso,

EXNEEPENNMF, HPEENETeaRERMKIIRET. 81
AFEHE— MEiR, LEHIMEEBEEHE—MIF. WTFEBIM9F, iFiR
BRSEIRAYZEEY, AIEFBRUKER AN IEMRMKIIIL, A7 E X EERY
BlF, ERILUXEFS:

» Error type: Prepositional Phrase Attachment Error

« Incorrect dependency: troops — Afghanistan

o Correct dependency: sent = Afghanistan
TR KL EREERSHTNE. NRETHRESXTHINE
B, {RATLLXESUDRu: http://universaldependencies.org, #A, {RA
wEMEFEXEHTHMEERIEXNEM, A —MER T, KT
HEREERIERE, NiZBUEHENIEEEh T Efffhead, %5512,
(FAEEEERRIULSG LNIRE—REEETNEAENEE T .

Answer 2.f


http://universaldependencies.org/

mru:'1

I was heading to a wedding fearing my death
PRON AUX VERB ADP DET NOUN VERB PRON NOUN PUNCT

« Error type: Verb Phrase Attachment Error
 Incorrect dependency: wedding — fearing

Correct dependency: heading — fearing

(i)
| —
Frere
— (o)
[xcxmp)
[—@\ )
It makes me want to rush  out and  rescue people from dilemmas  of  their own making

PRP VERB PRON VERB PART VERB ADV CCONJ VERB NOUN ADP NOUN ADP PRON ADJ NOUN PUNCT

« Error type: Coordination Attachment Error
» Incorrect dependency: makes = rescue

« Correct dependency: rush = rescue

{pnct)
nimod
i (Gppos)
{dethy) (punet)
is  on loan from a guy  named  Joe  O'Neill  in Midland

PRON AUX ADP NOUN ADP DET NOUN VERB PROPN PROPN ADP PROPN PUNCT PHOPN PUNCT

« Error type: Prepositional Phrase Attachment Error
« Incorrect dependency: named — Midland

« Correct dependency: guy — Midland

puncih

a7
- &=
() e )
@n ()| z

Brian  has been one of  the mmL crucial elements (o the success of  Mozilla software .
PROPN AUX AUX NUM ADP DET ADV ADJ NOUN ADP DET NOUN ADP PROPN NOUN PUNCT

« Error type: Modifier Attachment Error



e Incorrect dependency: elements — most

e Correct dependency: crucial = most



