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REAE

Hypothesis Testing in Varying Coefficient Models Based on the
Multiplier Bootstrap

RRE LR KZE

B E: Varying coefficient models provide a robust and practical framework while
balancing flexibility and simplicity. This study discusses a series of hypothesis testing
problems in varying coefficient models, including a constancy test, a significance test, and a
partial constancy test. The null hypotheses are formulated as conditional moment restrictions
to derive the integral conditional moment (ICM)-type test statistics. The asymptotic properties
of the proposed tests are established, and critical values are computed by easy-to-implement
multiplier bootstrap procedures. Finite sample properties are evaluated through Monte Carlo

experiments, demonstrating appropriate size and power performance in finite samples.

RRE, L R¥NEERSPRRS ST SAF T ERAMA, HLEFW, 7
P B B Ry By =R a il L. FEM R T A BEIRIT EAT Y, WEdES
B/ ESHOTE BRE & H BEENE . UK RAE (Annals of Applied Statistics)
( Biometrics »  { Econometric Reviews » { Econometric Theory, Journal of Applied
Econometrics) {Journal of Business & Economic Statistics) {Journal of Econometrics )
( Journal of Time Series Analysis ) { Management Science ) A1 { Oxford Bulletin of
Economics and Statistics) “¢E AT . FFFHFSEREKARRI LM EBH . A
H PR . SR KB F Y FAE . LT 1 L e SR S B0 A 22 ks 56
BRBEFERE. H2020E1H &, HEEBRHTEconomic Modellingfl] 3 4«

AT e e B G T Tri
PR PIRAE A

WE: U5 NLHEE (AD REBAAES AL, A e EH (Uncertainty
Quantification, UQ) S NHIZ N L BERGA A5 . Al FEN FHFIAZ ORI @&, A
FET AR B AN S 11 32 Bk e R RS e 22X B T I, e RN e M e e A
B X (Ambiguity ) ; #5755 Fi P (Heterogeneity) ; &R Gt 4h A2 £ (Distribution
Uncertainty) LA SN B HRBEFIR : BiAF-35) (Model Average) ; 1RE LK (Mixt
ure of Experts) ; PRIEFEWT (Conformal Inference) . {H & N LB GERAILE RGN FT &
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Risk-adjusted Approaches to Monitoring Surgical Quality
WK PRI KRF

WE: T ARERZEOHE (SOMIP) Hr, UK B2 6] & Oz AT 5
AR A4 o SR, LURT2E T 25 A7 I A5 5 K 05 3 R SQTEAR -~ 220 MRS (1 224k, ik
ZXPARFERENE (MRETRENEEL D) WEEINE. £ 5id, TATEHX
5 1 3 J 1) 7 R N T AR A AR H 3 Tlogit. Cox A [ in A score fr
B, OR[N MG EMRZSH. B seie kW, Frigth )ImA LLEA ICUSUM T ik
RE W% S A RO AS TN T AR5t &7 22 (AR A T AR KU A2 . BeAh, K BTde H 17
15 T A SOMIP I H 5 = e U At 4, 45 AR W BATTIV U 8 me b A il 212 2= Fe
TR A et

BUR, T2l RAIENR S HEAR R, WL, BlEE. BT ER
AR PR VY 2 2838 K ik BB 5 HEOR E B @l Bd% . 1 LA 300, SRRt
e d7 fid e R s AR 70 O B AT . HB 9T R AR T R 97 I 5o 800 1 VAl R &R e Ak
EFRAEA S DR XU DAl 5 O P . R 2R I PR B o SR . G v AT R PEAL A
o BT BRI . S B S A AR U . S S R IR T R
WH X RF AL T AZGENER T SE Y TE. ERFEXAARIEEESEm ETHE. F
FRFEETHEZ TR, 520 EARIEH, Bt KRR CT505, MR
MAR2022F VNI HAR S R, ZRMAREKMAKREXRT (Journal of Quality
Technology) + {Statistics in Medicine) %5 %144 T,
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Heavy-tailed connectivity facilitates generalization of recurrent neural

networks

£Y wdE TR

$ Z . While heavy-tailed synaptic weight distributions are pervasive in biological
neural networks, their computational role, particularly in relation to generalization, remains
poorly understood. In this work, we investigate mechanisms underlying generalization in
excitatory-inhibitory (E-I) recurrent neural networks (RNNs) with heavy-tailed connectivity.
To this end, we develop gradient-based optimization methods that incorporate biological
constraints, including Dale's principle and heavy-tailed synaptic statistics, during training.
Through experiments on a range of cognitive tasks, we show that these biologically
constrained RNNs exhibit improved generalization performance. We further observe that
solutions with lower generalization error concentrate around a family of heavy-tailed weight
distributions, and we use the PAC-Bayes framework to provide a statistical interpretation of
this observation. Taken together, our results suggest that heavy-tailed connectivity constitutes
a biologically grounded mechanism that promotes low-rank structure and intrinsic modulation,

which are associated with improved generalization in flexible timing tasks.

£Y, bR Sgw iR Bt BT 0 R e il o 7 1
BENLIS S TR IRFES: S KBl 1 R SR SR . T201 14 220164 E 5 H R 3R N
FBCE 5L, BN S R JE s R AL E R A= O ) 2% ) 20164F7TH 2
201743 H, fEE B RZ M EA A AN L ie Ed AT LS 7T; 202344 H 3220244F4
A, AE RV 58 AR E 5 e R St Dol KT AR . R e
BB S HETH, 258 %R R IR20244E PG I8 Tl K240 70 A 2O R 24545
K, JEEAEPTEE R S Gt R E PR S LR = A ER N

Bounds on the Natarajan Dimension of a Class of Linear Multi-Class

Predictors

FASE HRATHRKZE

% Z : The Natarajan dimension is a crucial metric for measuring the capacity of a
learning model and analyzing generalization ability of a classifier in multi-class classification
tasks. In this paper, we present a tight upper bound of Natarajan dimension for linear multi-
class predictors based on class sensitive feature mapping for multi-vector construction, and

provide the exact Natarajan dimension when the dimension of feature is 2.
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TR, WHREFRHEREEILF R AR, 20014 20124 5k
TRIMTE RS, FMB L S G T LA, FENFEG 2 S BHR T Wit o.
TEG T I T & R 18 SC20% , 45 Pattern Recognition. Statistica Sinica. {4 [E R}
oo ) . BHHIUH T, W ERFEFKARREEEEE .. RIS HE e LBk
PR EH;, BAfFEREXRARREEEST FOEH . B 8RR EEETE LR T
HEE ., PRI, AP EI SR RS =S8 E, JBh
FKEH TR A

BRFEAI S KR AR FIE T
BAR Pk

WE: MEREEIMPER R, TERIMILT 7R R RE ISR
R EANZALRE ST SRR R R SR Z AR /I R R IA A, —REET A
FERIRA SE 51 7 R ER ST . BARMSEEEN TS S M 2 M 2 iz 1L BE
HARENHR, EXTHZAMENERTH A BT RRAN . X8, A7 M
FOARENER ML M A, UER T AR AR SR A g T 1) — BT 2 S BE AL
BRI BRI S T5i, BATH SR RS B Ok, R T AR AR R HE AT 55 1
DUtk o KR AEUE SR, FATEE— PRI 7R AEA A Rt

AR, PHIb T KSR 2z, FE AL GRS, &6 SIW NV 5
o 20254 H NIREL 5 401F %00, WENLE 2 ) e S ERE T w5, 1
JMLR. IEEE TPAMI. TNNLS. TMM. ICCVE TSR XL X4, HilE
Fr—IE B A FHFCHKDH .

TE ) 4t FR AR (R Y AR R AR L
T FRIERE

WE: IR, R A B R = B i T IS B it g, Himxt
W E MR AR A ZE T VERE 5 T B %R R, ASBIE e H — i [ 2 A% R 2k
PRI B @ Ny O RS EAESE . Trikmh & 2RSS B 5T BEE LS, et A iR
JE SRR ZER DR THRFAE A R SIfEAREVE . KRS RERN], 1207 1R 2 PR AR
NN RN R RREE S &, IR T s s s iRt 1o g .
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FRF], 2025F 127 THELASERFH A 55t giit ol 5k, &k

KA S8 R AR R S gt 2 e A R 7. 2T I A N LA R IR 2% 2

BRI AR, LIS —1E&7E (IEEE TGRS) Z[H FriAT]ie x4k (FHAHSCI—[X Top
HAFI2ES) » B1EAKESCIL X7k, Google Scholarg| FH26043 K.

Multivariate Semi-continuous Mixed Erlang Regression for

Modeling Multiple Insurance Claims

RARME  PEIERE

W E: Motivated by the fact that an insurance contract may consist of multiple types
of coverage each with a different claim limit, this paper proposes a multivariate semi-
continuous mixed Erlang (SCME) regression model based on vine copula to capture the
marginal distribution and their dependency structure implied by the real insurance loss
data. The parameters of the model are estimated by a sequential procedure that is easily
implemented. The proposed model is verified by fitting the claim data of policyholders
located in China. The empirical study shows that the multivariate SCME model performs
well in accommodating the zero inflation, multimodal and semi-continuity of the loss data
and allows for flexible pair-wise association. The vine copula joint model proposed in the
paper is of superiority in estimating the tail risk over the independent models and may be

applied to usage-based insurance ratemaking.

RIEAR, PUILRPHCA BRI, EIRT SR, T20154E9H 2 20194E7 HAEMY
LT R S G EBOR R g B e AR, 20194E9 H R 20244ET HE
E N RRFGEH 2B RS g # At A i 2. H20245E7 3, e vE AL K80y
EHEARAETEIN, BT 5 [ RS B S A 5

Spectral Clustering in Multi-layer Networks
TREIR  BRT TR

$E . Multi-layer network data analysis is one of the research hotspots in statistics and
biomedicine. Current literature on multi-layer network data is mostly limited to undirected
relations. However, directed relations are more common and may contain additional
information. The focus here is on community detection in multi-layer directed networks. To

account for the asymmetry, a novel spectral co-clustering-based algorithm is developed to

7
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detect co-clusters. Theoretical misclassification rates are derived, which show that multiple
layers can improve clustering performance. Furthermore, an efficient randomized spectral
clustering algorithm is developed for efficient community detection in large-scale multi-layer
networks. The randomization does not deteriorate the error bound under certain conditions. The
experimental results on simulated data corroborate the theoretical predictions, and the analysis

of a real-world trade network provides interpretable results.

TR, BErImys R 5 A bl . 202535 K2 Gt 2418 2240,
BT T [0 2B R e i AR RR AL RS, AU O 7 (Sinica)  (Statistics and
Computing) 5FFAMT] FkFEK.

Distributed Economic Model Predictive Control Schemes for

Networked Nonlinear Systems
EEE REEb

¥ E: Distributed model predictive control has become an effective optimization tool
for enhancing the performance and stability of control systems operating in complex
environments characterized by nonlinear dynamics, multiple constraints, and external
disturbances. Although significant progress has been made in recent years, challenges remain
in addressing the trade-offs between economic performance and stability, managing
information exchange under networked communication conditions, and ensuring real-time
performance in resource-constrained scenarios. To tackle these issues, this work proposes a
novel distributed economic model predictive control strategy designed for scenarios involving
communication disturbances, communication limitations, communication delays, and ideal
networked environments. The proposed framework integrates robust control, economic
optimization, and event-triggered mechanisms to improve both the economic efficiency and

stability of nonlinear systems.

FEM, 2025 KAWL T R H Rl 2 5 TR LA, EEBRIT RN
LAY FR 4% 1) o AH B 7T R ©#E ( Transactions of the Institute of Measurement and
Control) (International Journal of Systems Science) {Systems & Control Letters) {
Hafbegi) (R 5NAH) FENAMIAIHTIRE.
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BEESTHEHLN A EBE R

BeE 50 EALN 22 B FRT 5 A8 LT 19764 1) B 78 48 7o v B X o -B 8 2 B 2024 B RT19994F
FI RIS MV G R AR, 20144F R IE =B B0E SRR E R ENURL 2 R & IR 8 NEL
22 5L FH 2B

FREREAR AL RO B MR =ARETE 6, 2 EEART
FEERIRIT, 0SB R FENLR. WM TR, tHEISH SRR O, W2 TRt
O BeF @S L FEALC AR SR AT . ZRU& BT K HHE Bk v ) v R AR
Forl s BERETHE S EUIR RS B R A R E SRR E L RIS T A IR BARBOR B L. B
Hepwotein. @A AFENE THENEAEE. THENUEEEE . P2 TR R, 161
K7y E, AT LS RAE SKIR #A AR AR U 2L, AR N Ah s 3] S A0 R4S, RE A2 S8 ]
LIS SL B A K
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B HeE 5 N A b 2023 SR 2 H ARG & —JOAE, 20245 BRI B il - F b A R AL
Mo ERMABIRTes N, HoEHRI3 A, WMEITA(EERE L), AIBdR2IN, BRHF2 N
» RBHEEZINION, RFFEARM NN, ERETIN, BEEERETON, FHETTHIN6
» RURRLAITIBN, Lk Sk NN

BRI EE CEATO PP S, FREE DA IR R BCAIRTE R RN T LR
HEARANA M4 TR, BURS 5 REAEHARAA AFEHIR, SBERIKPIE 2 E BF R —
GAOTR, "EERIIL, BEVEE @S RB R ROR I SR T, A3 S E K AR
I, BR—HWREAT], B9 CRBEREY ZeEHR3A, A% “RBEEBY mIERE3T: EE3R
HLBR v BB AT H 13300, AL B Fa A B St SO Be T H 1300, 76 [F N AME T B R RHAR®
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WI25%, ARG E R YR EAAH AN ISRt R0 H 18100 3R 153 A [ [ b K224 fE KR E X
AT, BRVGE FEX & 10, B3I, M350, a4 B R EA T ENLR TR FEIR LR IE B
83.5%; “HMIM” AEAE BEAR LM AA RIEIR KL F]67. 8%,

ISR, Sefa 2004 42 AL 7 sDORSE . BRIITYE KA. AR SR K%k
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