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8960 8403 1949 4886 4998

ExternalRiskEstimate 640 570 590 850 650
MSinceOldestTradeOpen 175.0 47.0 168.0 2280 117.0
MSinceMostRecentTradeOpen 60 90 3.0 5.0 7.0
AverageMInFile 97.0 350 380 89.0 480
NumSatisfactoryTrades 29.0 50 21.0 240 7.0
NumTrades60Ever2DerogPubRec 90 10 0.0 3.0 1.0
NumTrades90Ever2DerogPubRec 90 00 0.0 2.0 1.0
PercentTradesNeverDelq 63.0 50.0 100.0 850 78.0
MSinceMostRecentDelq 20 160 NaN 3.0 360
MaxDelq2PublicRecLasti2m 40 60 70 00 60
MaxDelgEver 40 50 8.0 2.0 4.0

NumTotalTrades 410 100 210 27.0 9.0
NumTradesOpeninLast12M 10 10 120 1.0 2.0
PercentinstallTrades 63.0 300 380 310 56.0
MsSinceMostRecentingexcl7days 00 00 0.0 7.0 7.0
NumingLast6M 10 20 1.0 0.0 0.0
NumingLastéMexcl7days 10 20 10 0.0 0.0
NetFractionRevolvingBurden 16.0 €60 850 130 540
NetFractioninstallBurden 94.0 70.0 900 66.0 69.0
NumRevolvingTradesWBalance 10 20 100 3.0 2.0
NuminstallTradesWBalance 10 20 5.0 2.0 3.0
ilizati NaN 0.0 4.0 0.0 1.0

PercentTradesWBalance 500 57.0 940 460 83.0

i 35 47 4

1) BRCG

# Instantiate BRCG with small complexity penalty and large beam search width
from aix360.algorithms.rbm import BooleanRuleCG
br = BooleanRuleCG(lambda0=le-3, lambdal=le-3, CNF=True

# Train, print, and evaluate model

br.fit(dfTrain, yTrain)

from sklearn.metrics import accuracy score

print(’Training accuracy:', accuracy score(yTrain, br.predict(dfTrain)))
print(’'Test accuracy:', accuracy_score(yTest, br.predict(dfTest)))
print(’'Predict ¥=0 if ANY of the following rules are satisfied, otherwise ¥=1:')
print(br.explain()['rules'])

Learning CNF rule with complexity parameters lambda0=0.001, lambdal=0.001
Initial LP solved

Iteration: 1, Objective: 0.2895

Tteration: 2, Objective: 0.2895

Iteration: 3, Objective: 0.2895

Iteration: 4, Objective: 0.2895

Iteration: 5, Objective: 0.2864

Tteration: 6, Objective: 0.2864

Iteration: 7, Objective: 0.2864

Training accuracy: 0.719573146021883

Test accuracy: 0.696515397082658

Predict ¥=0 if ANY of the following rules are satisfied, otherwise ¥=1:

2) LogRR

# Instantiate LRR with good complexity penalties and numerical features
from aix360.algorithms.rbm import LogisticRuleRegression
ler = LogisticRuleRegression(lambda0=0.005, lambdal=0.001, useDrd=True)

# Train, print, and evaluate model

Lrr.fit(dfTrain, yrrain, dffrainstd)

print( Training accuracy:', accuracy_score(yTrain, lrr.predict(dfTrain, dfTrainStd)))
. 2 :, accuracy_score(yTest, lrr.predict(dfTest, dfTestStd)))

print( 'Probability of Y=1 is predicted as logistic(z) = 1 / (1 + exp{-z))'}

print(‘'where z is a linear combination of the following rules/numerical features:')

lrr.explain()

Training accuracy: 0.742536809401594

Test accuracy: 0.7260940032414911

Probability of v=1 is predicted as logistic(z) = 1 / (1 + exp(-z)}

where z is a linear combination of the following rules/numerical features:

rule/numerical feature coefficient
0 {intercept) -0.08B6341
1 MSinceMostRecentingexci7days > 0.00  0.680261

ExtomalRiskEstimate  0.654248
MetFractionRevolvingBurden  -0.553365
NumSatisfactoryTrades  0.551654
NumingLast6M  -0.463228

AverageMinFlle <= 5200 -0.43436

2
3
4
5
[ NumBankNatTradesWHighUtiization  -0.445331
7
8 NumRevolingTrades\WBalance <=5.00 042154
°

MaxDelgzPublicRecLasti?M <= 5,00  -0.418142

10 Percentinstailiades > 50.00  -0.317566
n NumSatisfactoryTrades <= 1200 -0.312471
iz MSinceMostRecentDeiq <= 21,00 -0.301568
1 PercentracesNeverDeiq <= 85,00 -0.273824
i ExtemalRiskEstimate > 7500 0.263437
15 AverageMinFile <= 8400 -0.182118
16 PeccentTiadesheverDelq 0166518
” AverageMinFle 015063
18 Percentinstairades > 42.00  -0.146802

19 HumBankZNatTradesWHighUtilzation <= 0,00 0.135396

20 MSinceOldestTradeOpen <= 122.00  -0.132408
El PercantTradesheverDeiq <= 91,00 -0.11771
2 MumSatistactoryTrades <= 17.00 011022
23 ExternalRiskEstimate > 7200 0107613
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ExternalRiskEstimate

As expected from the BRCG Boolean rule above, 'ExternalRiskEstimate' is an important feature
positively correlated with good credit risk. The jumps in the plot indicate that applicants with
above average 'ExternalRiskEstimate’' (the mean is 72) get an additional boost.

lrr.visualize(data, fb, ['ExternalRiskEstimate']);
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Credit inquiries

The next two plots illustrate the dependence on the applicant's credit inquiries. The first plot
shows a significant penalty for having less than one month since the most recent inquiry
('MSinceMostRecentingexcl7days' = 0).

lrr.visualize(data, fb, ['MSinceMostRecentIngexcl7days']);
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The second shows that predicted risk increases with the number of inquiries in the last six
months ('NuminglLast6M').

lrr.visualize(data, fb, ['NumIngLastéM']);
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Debt level

The following four plots relate to the applicant's debt level. 'NetFractionRevolvingBurden' is the
ratio of revolving debt (e.g. credit card) balance to credit limit, expressed as a percentage, and
has a large negative impact on the probability of good credit. A small fraction of applicants (less
than 1%) actually have NetFractionRevolvingBurden greater than 100%, i.e. more revolving debt
than their credit limit. This might be investigated further by the data scientist.

lrr.visualize(data, fb, ['NetFractionRevolvingBurden']);
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The second 'NumBank2NatITradesWHighU'tilization' plot shows that the number of accounts
("trades") with high utilization (high balance relative to credit limit for each account) also has a
large impact, with a drop as soon as one account has high utilization.

lrr.visualize(data, fb, ['NumBank2NatlTradesWHighUtilization']);
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AT E AR HE T8 84. 2% LA b, oy AT E Al R M F kW £ 48, B Al iR . B,
HPE 2% 43k Al & B0 8 =, BEE 16.4%, SHEXKLFRELEL A,
RIS = SR EE B WA 50%LL £

Al R&- 2 2480 AT A ERMBEN E4R, REECRYLIAAW Al EAE
MR ENE, FRAREIGR. BE, ALK AFE. Al REBT ZRA
THlE, HHER, ARKL., BHEXE. ZEE 509,
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5 &2 ZRkEY 59%, FE & 10.6%, KIN L 10. 2%, =
k& 8+ E,
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HHE W R ). B4 4 R NeurIPS2019 A4 b, M 1428 & 4 32 d el 16 >C o 4
B1T5 R X 675 &1E#, 1/3HRnFREFE (EFEHZRAFAMNF] Gk
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Pk ZAr & AEIE. WERP . VR/AR CEMILE/H A L), T a5, X

25



Peht AT &6,
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IEAFUMNE T AR EWIRLTAER 66 B EFETHMHAS (IEDD LM
SRR BHNE
AREMERCAFARFOE KA., Bt RAL AL St E 0S4
— [ —FEn E AR Rt T

xSt e B R RMEFEFA —RIRME R, RPETEREEREN
FRAEY A F At ROR 2 — o MRS FayF B AN LR S & K& W R
R A TG, RAMESEETEIHEN ST AR 7R k.
R—k#i. awRtRAH, AAEZSFFEERR Ly mENF, &£ETE
WA SRR M ENRA, BT PR ITESFEAR. BAHI R
HERHHNEERARIETE, EETFEBARU MR ER T FRAHETAITE
MR R, AT - R T E R

659, Deepmind & 7 A T4 &F Bl 4 25 £ AR 4

SELF-ORGANIZING INTELLIGENT MATTER: A BLUEPRINT FOR AN Al GENERATING
ALGORITHM

Karol Gregor, Frederic Besse

DeepMind, UK

W E: DeepMind R HHHH A H W, HEAARE ARG ERLT, FAFER
AR

¥ H,DeepMind WX AR E T — AT EAGESR, B ERHFZFEEMEHNEI.
ZAERFRAAANE EAMA, MEERE T TEMKNIFE. ZLETELE M
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ZHEE, BHEERRBMAEFTCEWRABEANATRE., FRE TR T HNA
HEWMTREF LMK ET TEMRE AR EEe i, KEREF TR U
EHFEFIRGEER, WO, FRFLRITT Zw KB R AL £ R EHE
A, FRETEMAZWECRER, TRTFERDBLERA L —FT AN
.

A : DeepMind & 43 2 4t

PSR ZRBAEERFARERLMABNREARR THAAY. DeepMind FIRIRH AT (Al £RMEXR) &
HITEEEEN, ERERKR. SIMTRES—IHERE LCMERTE. MR, IE2EEXEETHNF
5, RETEBIEMEANERARN—F—7FIERE, NEHESRSHEREREHTRILZE,

ZEGHEZMELI. XRLICRME T WS (grid-world) LI, EFNEATRATNE L, BEERE
ESBERNINGHTERE, FEXAEENRAIZRNEEYIEHRTERE. B—1OITRE=4=[
FREANIMFHNITE, XETHTRBETERZR (joint) #iTEE, EEIESHERE BUSHIE
BENTHXRESKETRE, FaEER LREAE. RETURTFAEZMEENTE, FERETERN
REBRE G AN,

Elements are layed out Actions:
on 2d grid with the - Transfer energy
following layers - Transfer chemical

- Make Enzyme

- Set neurons state of

Neurons / neighbor cell (e.g. copy
Energy weights + noise)
Chemicals /
Enzymes /
J U U U l_ Transfers: Two cells create
pull/push u <: E>

Ce"1<::> cell; o) cells o) Resulting flow: ~ us-u,

ol Lol L0 .

Figure 1: Diagram of the grid version of the system.

MREARXPRMAT —FWELI, REETTHZERREN, AR T BULZRARTTRAFTERHT
PR LE it
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HENTRARNRARETT BT YIEERE (ML A) KR, b XERMmIEA—BREHTBEIF
TR EERN BT, XEBTHEEXINEERS . EMNTUEE MR EE—BT EERE R ANHAMTT
ZoRAEK ERM)  hUTMNBSARFNEIAATES, BEINRETEEHNVE (GlylssABIAH
ERAREHBC) IERAE, FEFCNTUERTEARMNET, XEBTTNULIETAITIE (—F
HHMEE) | HELHAINTREFHNET. MEZFTRFTEEE (inteligence) .

ERERREN
A AGZMRRENTERGREARTBATRNEN, HRFRETHEMER:

Bk RFIFERNETHREEL SFRKRTERIENEE, HBITUSE—HRERFY, HlminE.
BREFE. SMRIMIELMEE, HAEKEWRSTHTERE IUBBENENEE. FrMAREREESE
fIFF5I. AutoML-Zero RiRE| T X—R, EEERRUXETHFIINESEMETRESHERYE, FE
BEBFIEANREE X, HTRXEETERRNEANELTE, BESASERMHTERE FILREH
FEEEER T AEIZR G P K.

BB

EIZRGH, RESRENTEZ D, RERE, tEASUREBE A ET, #HETHE
ELBrHBREHERENXEFAHY., A —MELT, ENTUBERE, WEEKEFHTES, *
BEANBEASEFREYE, RAXHEMEFRSE. MZARNEHTEE, eFER/NEENE R BT
ERITHITEREE.

SIM Mg hR A8 A B

ZWXENAT BAREEY) R (self-organizing intelligent matter, SIM) &9SLBI, 07 H&4TTE, FF
RIETIZMINACRBIN Al EREZNELRA.

WMENER, XERFRENTRAERS, XFELERE—IHE. BEBAT, AWM ARYEEXIZR
ZRBRABRN: —PHETHERD, HlandERilas, — DB THHEET, M TensorFlow, PyTorch =
Jax FHEMBEIER. ZARBWEENFE LHEXHNRSE. BFETETH, FESUETHEN
% ARZAZRFTERER—FFES L. HTREMNER, ZMRERET Jax,

Jax KB LETT, ZMRAKERFHETR. XEXTETFTEXE, FERAVAERENNRERGHEE
#1o

ML 5

ZMRIBTT ERRG, E—RIBTZEYURETSAXBENEHN, WE 2 Fr.
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B 2: BT%ER. LE—79, TREFACEHERSE 3 FHARNEYINE.

WE 2 FE—THRERMNTNED, &2 10KEH, R TEHESRERTF DERZSEXEPFERE
AEMNR. FEXEFERKHE, HATMNEART —FMLFnnt.

660, & HH——FH —KaykmE

A A % 7 n e £ & BTTA

T ABABTFHAGEEWRLES 66 BERETFEMH AL (IEDD L
(2020.12.12-18) E X FRMATHA X MERLSHMH CRRZ L) 198 X,
AEBUEEERREEFAFE —ERRAERE . REG-ERKFERREN
AW A FREEAZ — EHRBGHERAYUN UL GE EERF RN
WU LM EAEE, RAEEBEGERERINERNSITHERLA 1 Pk,
BE—k#HE. kT HNREAE T EL S HFEEEARLOHENF, £HT
BB R L EAY N EAME, BT B EGTEEGRA. EHE
BEFERATWERRRIET &, £ T AR fofh & 35 4 A A A
H R H e, BRI -HEnih ARt RET EERE T
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661, X TI%E KA RAEA R 66 ] AEREKE

Towards interpretability of Mixtures of Hidden Markov Models
Negar Safinianaini, Henrik Bostrom

B AR R E KTH E X A ¥ 2021.3.23

FetE T /R RAEAL (MHMMD BB AEE A TIFHENRE. EEAREFE—
B, MHMM & — AN 22 32 7 E % (TR VT AR AR M, AT T DUANERIE o 3R 45 37 A L AR
ERWREAE Lo & 7 R Ee 7 ik, A28 AUk T s AR B RE, F
HER EAT R B R e A . X T/EY, BRET —MHAT
MEMM B9 5T R A M 2 BB IE Of), AR ER T —Frk b A 7T 42
BV BT 7 ok, BT — AP0 E NGB Bk (BMD Eik . #7 & B &9 ) MHMM
B DR R EE (B PRSI B, BIEREHE N E LRESEBELILE
BHME. AANN, XHEHRSEE LSRRI RERENER, BEATUES
SR LBFET R E U REEIRSE G, — TR EART LA, TUE
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TR R Bt MHVM B9 7] AR, TR AOMRAE (EEAER) RERERMITE AR (4

FlEdvEEMEMERABEREE).

662, 7 T R ficd A 4 B 45 B R B T R S 2R

Accurate and efficient time-domain classification with adaptive spiking recurrent neural networks

Bojian Yin, Federico Corradi, Sander M. Bohte

oy 2= P AT R T A
(Fr T BATR ST A FE arxiv T &6 L& &k — B ok 4 W 4 5 5 et %
5] & SCE )

ZEVRUW W ETEEE R, ot AR %E (SN BRI RN ENF LE A
B, BEGNERANME T HEEA,; R, 5HE5HATHE ML (AN A,
MR EMERTATRE., EXE, RAERETEFGRRENLEANR GEF
FoF SR E]D AU, BT SN R A K KB E R E S TR g E
BLFk o M AE T BN E LA X—HABE TAFEZ B ETHE WL (RNND 8
Mae, JFEBAREIN AN B9t aE . b T X 26 SNN &I M B e o, B
TEH, SEAT MG RWNAL, eMIEZL ENItEREg Y 1-3 M E
Fo BZ, O LUK SNN E ALY AT B4 SLHL N R 5| A1 B R 77

M

663, % El RV E ¥ lm IR B £ K A & T ALE 5 3 ML) B9 i JR K 58 XX & 48 (CDSS)
AR\ TETFA K, BF N IERMRSFREK, Yk 209 &2 HIE g i
ABEFNEZEDIENLE, ENFRLIBEZIETEEEN,

AHEE, EFARERERY T IERAFKIF RS (CDSS) By THA R Bk F A,

31



EARABERR, BT REMKM S G EEE R, CDSS KETHH I, Af]
METM (A& TE) TR CDSS & B J7 5 F 09 R A RS

ML 2 Aot ER, ZRFHAAARECHERLTHIATES. ML HiEEL
EXRA AN E B E W BIE PR RIS ML TR, AT AR 5k 89 3 K48 #
B e B T =K R B 1

664, # T % (X% % RAINBOW &3 Jf % iR 4 # 42 A UNTCORN
Nicholas Lourie, Ronan Le Bras, Chandra Bhagavatula, Yejin Choi

(EXMATERAR. CETHENMFEIR¥R
https://arxiv.org/abs/2103.13009

KEILLE, iR Al — BN JUF AT 2 ey B . FUAERE A 3 eh g f g
BRI, XA 5 B X 2R B

AR BTG FRER Ik, BACNEFESH L@ AE, FERE
FINE &P A vE B s Al . AR SCHR B — A HT 1 4 2208 RAINBOW, DA{R #t %7 % iR
BAWHR, XL PREATURKFHEE S MESFAEEE. HAEAXRET
—MEARITE T E, WRRYEWE, CHEREESE, ML ETEE i
BE R B AR R E S T LA

AT T S 2 55 (FB3E 200 AN, 7 3 4800 MEA!, FRE T F £ A MEMH .
AEANETHEI, Flin, wREFEFEH T, THLTFREELHREFK
FlEEERE, £ T QA vE RAE R BRI, W E R AR E T,
MEMa EERMER, RAWERANTBEFIZHE S,

REMEHTINT —FHTRE % R E A UNICORN, A £ 8 AT ay & iR
HEFERT RMAERE, 2 A1 £ aNL1 (87.3%), CosmosQA (91. 8% ), Hel 1aSWAG
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(93.9%) , PIQA (90.1%), SociallQa (83.2%), WinoGrande (86.6% ), CycIC

(94.0%) #7 CommonsenseQA (79.3%),

665, 7 BEH K B AR R A A B AT R

EE (R £2021.4.3. — K “FEXNLREFRE” 809 CF F %3

B4R (Sensetlime) B9 A iR A —1KAL, 0.3 AR I AE#H % 99.99%.
2 A T4, £#HACEOREF-HERIARNLALI, ETFFEATIERLE
AFE 43R “EARRA L, FEELT XEH, EAKEMKRN .

666, T 44 4% i ¥ MR

Hao Yuan, Haiyang Yu, Shurui Gui, and Shuiwang Ji

B AN L A%, 2021 3. 25
REFAFEEFL AT ESTHRIAARBRY ., REEAN—NZER
[REECNI T TR, X—RA LB L FREELEARERAE, N~ ET H
BUAR. Tk, AGMXAREEANTHERRET EARE., EEMHK
A, EWEMERHETHEERRET R L R, AR B LS w7 GNN A& 77
EWARNE, BATAE T ENERFREZR, AR —FH T ERRERT £5,
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G LB — AT R &

X AR P 4 T MR T R R T E TR, A AT AR BT G g7 kA
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Twisha Titirsha, Shihao Song, Adarsha Balaji, Anup Das
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B E T ER A, 2021.3.22

A, 4 DYNAP #o Loihi MM ENSIHTHE R ARG N ENR, UREIEF
SRR R, K HE R A LEE F Spiking Neural Network (SNN) SZIL#y
MBEFIRTF. ATHENSRANRRIBERZHEABRNEF A (F]
BRI L ME TR R ) REFGX LR RBAIEANITERF. AXE &
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Bl, PR ES M SN WA E + 8 TIEHF N#ATT 28247,

669, & RZ b AR B 4 B o e & A OR #AT 5 AT A
tEXAEYEFIRFRERERAL, LEXAEF ke ElRIMa KB,
KR E

N

(IEEE Transactions on Multimedia) (TMM, JCR Multimedia No.1, IF:6.05) & 5

e AR — A AT I EBAT RO, E3[ER 5 PD R AL e SRAFAE Ao
wa RARERZ — HoWeRRE N TEWEERELEHN RIS E
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MR AR R Y BT DA oA B R S i 7 A i R MR R R B L K

Aaron Ho, 2021.3.17

LA BEBBETAFMANERAGREMFEEAA

671, RiTan (T A b B AR A TE s L E 97w R &I %

RATE AR L EA TSR E st X, A RALE D &)L ET % & E 75 &8 A
Erika, AHTAATIFRARFTE T ERENAREE AHHSFTRE.
AW X HERE L A 4E (Hearing Research) 2020. 12.27 % %
RERFMETRG) &, XNEFLEANFAR ST GERD, SERILEEFT
L. BEERAFMEILE E R #HR e 1E

672, AfothiEte M A

(ETEFOREEENMERmERFEFIER)

FHAL BRF 2021.3.16
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REMABRHEFRRERRANNER, WHEREANLLRE, X uM,
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