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Chopra, S.; Hadsell, R.; LeCun, Y. "Learning a similarity metric discriminatively, with
application to face verification". (CVPR2005)
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O PLEM%E (Matching Network)
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O FEEZ (Prototypical Network)
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O {E3EY%1E Task-oriented Dialogue
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O A F=H Slot Tagging
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User Utterance

show me the closest restaurant.

Slot Tagging
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show me the [closest]<distance> [restaurant]<poi type>
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O Train:
0 fEdata-rich domain #4711
O IR EIEHEFRERAVER, FOMRRREF—E (Vinyals et al., 2016)

O Test:
O EEidiYEidomain i
O 8RETE—Mfew-shot>iZEHFfI (support set) , 79gMIEAIqueryGFFricslot

Few-shot Model [ CRF If Emission Scorer "I' Transition Scorer ']

Source Domains — - : . \
Query (x,¥): play|g) theygy hey o jude s ' Support Set: searchyy songsg Of[oy celingp (me; 10N e
Train Sample, X Label set: {0, B-music, I-music, B-artist, [-artist} \ playgy blacky 0 bird; o ofigy beatlesy iy )
Navigation 3 "'l N
ample,; . : ) I .
- —— Query (X,y): where(o) is1; thejo) nearests g sh0ps0 1 Support Set: arey, therey hospitals ., neary, g ey g
I

Label set: {0, B-dist, I-dist, B-pos, I-pos} show ) theo) closesty g Test ;. station;,

-pos]

A
. L
Test Target Domain Sample - , ~
es D Query x:  will it rain tonight ' Support Set: is[P] it[Q] StrONg p_yeather) WIN[ 1y eanner) OULside o,
Sample,, \ Label set: {O, B-weather, I-weather, B-time, I-time} ! willjg) 1t0) SNOW 5 yeather) TEXL 5 eam) TIAAY (1 1eam) )

Overviews of training and testing for Few-shot Slot Tagging
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O Transition: XYFlabel{kEixZRAITE

— FAIREES P ERIRES KR R BRI Query sentence
O ARdomaintRESEARR, IEFERItransitioniAEREH x: will it rain tonight
FFrA9domain_ g
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[ Transmon Score

B Weather B-time
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O Problem: XfFlabel {KiixZEAIFEK Query sentence
O AREdomaintrE&EARE, 1FFEFEIRtransitioniZ AE% x-willit ramtomght
FRz#rA9domain £
O WIANERHRTEE I AR R @Gd Pependency T@
Transmon Score
O ldea: B weather B-time
O s#E#RFTEsilabel{ikFix R
O EHERUSIEHSNlabe ki RZBANEMRRIXER will raln tonight

Emission Score

Proposed CRF Framework
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O Solution: Collapsed Dependency Transfer
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O B-time B-weather I-time I-weather

O sB dB s d 06 04 04 0 0o |O
0] 0.6 0.4 \ 0 \ 03 0.1 0.1 0.5 0 B-time
03 01 0l 05 0 —» | 93 01 01 0 05 |B-weather
1los o1 o1 02 o | Expand oo o1 N o | e
Collapsed Label Transition T 0.6 0.1 0.1 0 0.2 | I-weather

Expanded Label Transition T
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O Problem:
O Label R RETEHERRIERZRAEBAZ XD

O Idea:
O RAFARESERZERIEEE

O Solution: Task-adaptive Projection Net (TapNet)
O #EE— M AETEANTaskigiE— N RETS A
O e EARRBREENS S
O BREHHEIETSIE Yoon et al. (ICML 2019)

Query sentence

x: will it rain tonight
O

Collapsed Dependency Transfer

‘

Transmon Score

o B weather B-time

y =
S will ,/ it raln tonight

Emlssmn Score

o

Proposed CRF Framework
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O Details:
O H&EAE:
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(a) t-SNE visualization for the trajectories of ¢».’s (b) t-SNE visualization of four selected references
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O Problem:

O LabelF®RrAETEHERNMESZHEAZD XD Query sentence

x: will it rain tonight

O
O Idea: Collapsed Dependency Transfer
Label Semantics '
O FAlabel FHAGHENER NameSemantlcsLabe| _______ [ Transition Score ]
EOrdinary +«— [O] y O i O iB-WeatherE B-time

| Begin + Weather «<— [B-weather] |

O Solution: Label-enhanced TapNet mer + Weather «— [loeate] (B | A o ; e
O 7EMERT=SaRHE, ERMlabelBMFRITF | ’ f il o e o Lrain o ] tonigh

| Begin + Time  <—— [B-time] ! X / O

O ZKFIFRSRLIEERNSZVIOA label BRIFRR | i ' .' ! !

 Inner + Time < [Itime] [ Emission Score ]
Label-enhanced TapNet
~—— —

Proposed CRF Framework
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O L-TapNet

Query will it rain tonight

P\ B-weather
: T
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O Problem:
O JEfEAREIcontextfN4TE RIS NIFEIE Y

Separate Embedding Pair-wise Embedding
0 |ldea: , Dlackbird,
N . ®-.__ blackbird t o
O FREETICRBRRERDEEN pet e o v blackbird,
O FFsupport set R FiRftdomainiFER LT S e L.
, -~ music
0° o
ra lay the hey jude of beatl
. o : play the blackbird _<: 1: play the hey jude of beatles
O Solution: Pair-wise Embedding ? 2: i want to play with the dog
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Task Dataset Domain # Sent # Labels

Weather 2,100 10
Music 2,100 10

Slot PlayList 2,042 6
Tagging Snips Book 2056 8
SearchScreen 2,059 8

Restaurant 2,073 15

CreativeWork 2,054 3

CoNLL News 20679 5
NER GUM WiKi 3,493 12
WNUT Social 5,657 7
OntoNotes  Mixed 159,615 19

Statistic of Raw Data
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O BAIMNRIBEEE PS5 R few-shotZl
O #1&E1-shotF15-shotHy£dE
0 BXCross-evaluationf93£i84
O &/x: 1testdomain, 1 devdomain, resttrain domain

T

Domain Slot Tagging Named Entity Recognition
We Mu Pl Bo Se Re Cr News Wiki Social Mixed

Ave. | S| (1-shot)  6.15 766 296 434  4.29 9.41 1.30 3.38 6.50 5.48 14.38
Samples (1-shot) 2,000 2,000 2,000 2,000 2,000 2,000 2,000 4,000 4,000 4,000 4,000

Ave. | S| (5-shot) 28.91 3443 13.84 1983 1927 4158 528 1558 27.81 28.66  62.28
Samples (5-shot) 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000

Statistic of Few-shot Data
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1-shot Slot Tagging

5-shot Slot Tagging

Model

We Mu Pl Bo Se Re Cr Ave. We Mu Pl Bo Se Re Cr Ave.
Bi-LSTM 10.54 16.93 17.75 54.01 17.48 23.10 9.75 |21.37 25.44  39.69 45.36 73.58 55.03 40.30 40.49 | 45.70
SimBERT 36.10 37.08 35.11 68.09 41.61 42.82 23.91 |40.67 53.46 H4.13 42.81 T7H.5b4 57.10 5530 32.38 | 52.96
TransferBERT 45.66 27.80 39.27 9.28 13.59 35.12 9.97 |25.81 56.01 43.85 50.65 14.19 23.89 36.99 14.29 | 34.27
MN 20.85 10.91 40.22 58.12 24.48 3298 70.17 | 36.82 38.80 3798 51.97 7T0.61 37.24 34.29 72.34 |49.03
WPZ 4.34 7.12 13.51 40.10 11.85 8.02 9.36 |13.47 9.35 14.04 16.71 47.23 1956 11.45 13.41 | 18.82
WPZ+GloVe 17.95 2208 1990 42.67 22.28 2274 16.86 |23.50 27.15 34.09 22.15 50.40 28.58 3459 23.76 | 31.53
WPZ+BERT 47.54 39.77 50.01 69.69 60.05 54.32 67.14 |55.51 69.06 57.97 44.44 7197 74.62 51.01 69.22 |62.61
TapNet+CDT 64.07 53.21 60.21 81.99 64.15 68.34 62.74 |64.96 67.83 68.72 73.74 8694 72.12 69.19 66.54 | 72.15
L-WPZ+CDT 73.62 49.80 61.03 81.06 72.61 64.27 66.93 |67.05 7823 62.36 59.74 76.19 83.66 69.69 7151 | 71.62
L-TapNet+CDT 70.44 60.06 66.62 78.69 71.98 68.88 69.95 |69.53 69.58 64.09 7493 85.37 83.76 69.89 73.80 | 74.49




1-shot Named Entity Recognition

5-shotNamed Entity Recognition

Model
News Wiki Social Mixed Ave. News Wiki Social Mixed Ave.

Bi-LSTM 2.60 3.07 0.56 1.91 2.04 6.59 8.34 0.87 12.20 7.00
SimBERT 19.22 6.91 5.18 13.99 11.35] 32.01 10.63 .20 21.14 18.00
TransferBERT 1.62 0.58 1.38 3.08 1.67 4.93 0.91 3.71 15.64 6.30
MN 19.44 4.93 13.39 14.04 12.95] 20.33 5.73 7.84 8.04 10.49
WPZ 3.63 2.00 0.92 0.67 1.80 4.15 3.13 0.89 0.90 2.27
WPZ+GloVe 9.36 3.24 2.30 2.55 4.36] 16.84 5.26 5.42 3.51 7.76
WPZ+BERT 31.85 3.69 9.16 6.15 12.71] 49.85 9.60 18.66 13.17 22.82
L-TapNet+CDT 41.64 9.81 18.89 18.40 22.19 43.20 10.98 23.13 19.15 24.12




Analysis

O SMERZESDTEE?
O FfiTEt TAblation Test, HOREIFRHERANERIERERI

Model 1-shot 5-shot

Ours 69.53 74.49
- dependency transfer —8.32  —6.41
- pair-wise embedding —9.24  —5.33
- label semantic —7.27  =5.17
- prototype reference —-0.85  —2.81

0 REEMFE T LabeliyiEB R or ARFE 7 —LemEiN?

Model l-shot  5-shot

L-TapNet 61.21  68.08
L-TapNet+Rule  62.77  69.26
L-TapNet+CDT 69.53 74.49
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O Fefi It 7 JUAaERessE, ARBTG5 A EIX E case ERYRIER

Bi-gram Type Proportion L-TapNet +CDT
0-0 28.5% 82.7% 83.7 %

Border O-B 24.5% 78.3% 81.5%
B-O 8.2% 72.4% 74.8 %

I-O 5.8% 76.7% 81.7%

I-B/B-B 7.8% 65.0% 72.5%

Inner B-1 13.3% 78.5% 83.6 %
I-1 12.1% 77.8% 82.7 %

O E5RRE, FAIHIHRKRERS:
O BEfRaUHERE BIRELF ifrslotinzk
O BEFRslot ERRIR—EE
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O BHiBEHT—FETFCRFiYFew-shot Slot TaggingtEZE.

IStk

O ()R T L-TapNetkABlabel A 1BEHANT A RSEHIHIZRD

B

O FfiJHEE Collapsed Dependency Transferskfi#iRfew-shotfEETH
label3&7 R ZEHER A

O FAEAPair-wise Embedding kiR HE TR

Query sentence
x: will it rain tonight

hd
Collapsed Dependency Transfer
'
Transition Score J
(6] O EB—Weather3 B-time

tonight

Emission Score

Label-enhanced TapNet

Few Support Examples

! x(M Is it strong wind outside
iy [0][0] [B-weather] [1-weather] [O]

x® will it snow next friday
y(z) [O] [©] [B-weather] [B-time] [I-time]

i
Lmmmem e m e mm e m e mm——————

iName Semantics Label
Ordinary <— [O]

; Begin + Weather <—— [B-weather] ‘
Inner + Weather *+—— [l-weather] }
i Begin + Time  <—— [B-time] ‘

|
Vo Inner + Tiune
S

«— [I-time]

Proposed CRF Framework
O  B-time B-weather I-time I-weather
O sBdB [ dl 06 04 04 0 0o |o
06 04 0 \ 03 01 01 05 0 | B-time
03 01 “01 05 0 = | g3 01 01 0 05 |B-weather
06 o1 01 02 o | Fwd e o B o | e
Collapsed Label Transition T 06 01 01 0 02 | I-weather

Expanded Label Transition T

Separate Embedding Pair-wise Embedding
blackbird,
[ . - :
ot e blackbird pet .
P ‘“\Q_V_ blackbird,
0/ fusie 0 0"‘ ! m.usic
(o] o o
Pair
play the blackbird 1: play the hey jude of beatles
9

2: i want to play with the dog






