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/ Table 1. Scientific events with focuses on interpretability.
Name Year
O Fairness, Accountability, an'd Transparency in Machine Learning (FAT /ML) 2014-2018 Pre-Model vs. In-Model vs. Post-
(NIPS, ICML, DTL, KDD) [42]
ICML Workshop on Human Interpretability in Machine Learning (WHI) [43-45] 2016-2018 \% Odel
NIPS Workshop on Interpretable Machine Learning for Complex Systems [46] 2016
NIPS Symposium on Interpretable Machine Learning [47] 2017
XCI: Explainable Computational Intelligence Workshop [45] 2017 " . .
IJCNN Explainability of Learning Machines [49] 2017 | nte rp reta b| I |ty — Intrinsic vs. Post Hoc
IJCAI Workshop on Explainable Artificial Intelligence (XAI) [50,51] 2017-2018
“Understanding and Interpreting Machine Learning in Medical Image Computing 2018
Applications” (MLCN, DLEF, and iMIMIC) workshops [52]
IPMU 2018—Advances on Explainable Artificial Intelligence [53] 2018
CD-MAKE Workshop on explainable Artificial Intelligence [54,55] 2018-2019 \Y/ Od e I _S peC|f| C VS. \Y/ Od e I _Ag n OSU C
Workshop on Explainable Smart Systems (ExSS) [56,57] 2018-2019
ICAPS—Workshop on Explainable Al Planning (XAIP) [58,59] 2018-2019
AAAI-19 Workshop on Network Interpretability for Deep Learning [60] 2019

CVPR—Workshop on Explainable AT [61] 2019 #%kg Eﬂﬁ H"JEX
Artificial Intelligence - i}% electronics ml\b\l’y
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Review
Explanation in artificial intelligence: Machine Learning .Interpretability: A Survey on
Methods and Metrics

Insights from the social sciences
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Universal replication of chaotic characteristics by classical and quantum machine learning
Authors: Sheng-Chen Bai, Shi-Ju Ran
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. _ o Genetic
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Probabilistic machine learning and artificial
intelligence

Zoubin Ghahramani

Nature 521, 452-459 (2015) | Cite this article
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Name

SVC
GradientBoostingClassifier
GradientBoostingClassifier
GradientBoostingClassifier
GradientBoostingClassifier
LinearSVC

LinearSVC

LinearSVC

LinearSVC
GradientBoostingClassifier
LinearSVC

LinearSVC

LinearSVC

LinearSVC
GradientBoostingClassifier

SVC

A Y

Parameter

{"C":100,"kernel":"linear"}
{"loss":"deviance","max_depth":10,"n_estimators":100}
{"loss":"deviance","max_depth":50,"n_estimators":10}
{"loss":"deviance","max_depth":50,"n_estimators":50}
{"loss":"deviance","max_depth":50,"n_estimators":100}
{"C":100,"loss":"hinge","multi_class":"crammer_singer","penalty":"12"}
{"C":100,"loss":"squared_hinge","multi_class":"crammer_singer","penalty":"I12"}

{"C":100,"loss":"hinge","multi_class":"crammer_singer","penalty":"I11"}

{"C":100,"loss":"squared_hinge","multi_class":"crammer_singer","penalty":"I1"}

{"loss":"deviance","max_depth":10,"n_estimators":50}

{"C":10,"loss":"squared_hinge","multi_class":"crammer_singer","penalty":"12"}

{"C":10,"loss":"hinge","multi_class":"crammer_singer","penalty":"12"}
{"C":10,"loss":"hinge","multi_class":"crammer_singer","penalty":"[1"}

{"C":10,"loss":"squared_hinge","multi_class":"crammer_singer","penalty":"11"}
{"loss":"deviance","max_depth":10,"n_estimators":10}

{"C":10,"kernel":"linear"}

Haa=F )

FiRIRES

Accuracy (mean)
0.833
0.888
0.804
0.836
0.838
0.466
0.458
0.460
0.444
0.880
0.726
0.707
0.722
0.723
0.855

0.836

AY

f

Accuracy (std)

0.000

0.001

0.002

0.001

0.000

0.060

0.051

0.046

0.061

0.001

0.033

0.036

0.061

0.026

0.002

0.000

Training time
50:15:26
17:38:22
10:47:33
25:51:59
28:19:07
6:36:19
7:16:47
6:55:06
7:25:14
16:42:47
4:11:00
4:54:57
4:59:51
4:56:37
3:63:11

10:39:24

3 ARTERISAY;

Repeats
2

5

-

Job start Job Done

6yearsago 6 years ago
6yearsago 6 years ago
6yearsago 6 years ago
6 yearsago 6 years ago
6 yearsago 6 years ago
6yearsago 6 years ago
6yearsago 6 years ago
6yearsago 6 years ago
6yearsago 6 years ago
6 yearsago 6 years ago
6 yearsago 6 years ago
6yearsago 6 years ago
6yearsago 6 years ago
6yearsago 6 years ago
6yearsago 6 years ago
6 yearsago 6 years ago

X

Fashion MNIST



1\\5 (EFHNRFITERE "BHME" 5 "IEFER" f

tRER”

1 E%E,‘J”
PR B F S

N x— X

AJ R



IkEMLEE : FRE "BXE" 5 "CIREHE" /Y /
\ =FYIESETH g
1 tKEMNZE: 21 I\ sKEBTWHEITEEN /N EIER

- BIa0: FEFEFFRES (MPS) | BHRIKEMNEE. 184 ENTE,

¢oo00o {%%

mam— MO&M_




[

O

\x

I

>
states / /

Hit: BEF SIS SEHNERS
KM “HER E(EE SIRRE

s

WL o) (

|‘ | O(IYdXZ)l

.

The states that
DMRG and TEBD can
efficiently simulate

Critical states

(modified 1D area
law + scaling)




I sk=EMS

i

(area law) :

* AR

B ERTNEE

Eﬁi? MKIL‘:\
YIIRERI R/ (45140

24ElE) BEIAFR RSTHYIERTIE A

THHSRE

BRI

ZERIEE

Colloguium: Area laws for the entanglement entropy

J. Eisert, M. Cramer, and M. B. Plenio

Rev. Mod. Phys. 82, 277 — Published 4 February 2010

" EIRERER"

,,“ r\'{ N
R ’:é;"

HREMES

b DG TIET e

MPSE5—#4mEFHE
MPSIFEMRSIGFRME
MERASIIER M

—

PEPSSE%ERE

s




v

éﬁzﬁk_%lﬂ? TEFZIMTETEIN "B

“BIRERFIE" |, (BRI EMILEES
aL_J_J_E‘ﬁE




A\

S5EFEZITEBVIHXIIKEMEIRES

—WEZKID S 1SN

|
AFET

=R

ETRENSHEE SN GE
S8 ‘




S5EFEZITEBVIHXIIKEMEIRES

_WEZKIL:\ 1LY

JaTannnsil snsse
-




5

LI

kMBS es=IRY "#IEIE" =6 BREAKNEFZAERAISEE
WAk BN, BRI EBR (S UTFFR=EL)
R . F SRR RS B RS 42

MaChlne lear nlng in PHYSICAL REVIEW B 101, 075135 (2020)
qu antum Sp aces Generative tensor network classification model for supervised machine learning

Zheng-Zhi Sun ,' Cheng Peng,' Ding Liu,” Shi-Ju Ran,”" and Gang Su'-"*'

—

gfﬂﬁ:gﬁggf gif:n Aﬁeg‘;g?hﬁzﬁgatﬂiiimigﬁvﬁﬁzﬁfﬁ ;Llfpt::?it:;al LSchool of Physical Sciences, University of Chinese Academy of Sciences, P.O. Box 4588, Beijing 100049, China
could use quantum-mechanical representations instead. SEE LETTER .209 28chool of Computer Science and Technology, Tianjin Polytechnic University, Tianjin 300387, China

3Department of Physics, Capital Normal University, Beijing 100048, China
_ *Kavli Institute for Theoretical Sciences, CAS Center for Excellence in Topological Quantum Computation,
Elosskal compiter University of Chinese Academy of Sciences, Beijing 100190, China
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Non-Parametric Semi-Supervised Learning in Many-Body
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Mathematics 2022, 10, 940. https:/ /doi.org/10.3390/ math10060940

Wei-Ming Li and Shi-Ju Ran *
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Learning Diverse and Discriminative Representations
via the Principle of Maximal Coding Rate Reduction

34th Conference on Neural Information Processing Systems (NeurIPS 2020), Vancouver, Canada.
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Visualizing quantum phases and identifying quantum phase transitions

by nonlinear dimensional reduction
Yuan Yang©,"” Zheng-Zhi Sun®,"" Shi-Ju Ran®,>" and Gang Su®*!+*
'School of Physical Sciences, University of Chinese Academy of Sciences, P.O. Box 4588, Beijing 100049, China
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FIG. 7. (Color online) The reduced density operator is obtained
by tracing over physical degrees of freedom of the environment.

FIG. 6. (Color online) Bipartite splitting of a ladder along the
longer axis in a direct (a) and a rotated (b) geometry of the tree tensor
network structure.

Iztok Pizorn, Frank Verstraete, and Robert M. Konik, Phys. Rev. B 88, 195102 (2013)

MF—MRIER, BeREEIR AT EIFFE ZmaF X N RS




SchmidtikEM4EES(Schmidt-TNS)

PHYSICAL REVIEW LETTERS 131, 020403 (2023) |

Tensor Network Efficiently Representing Schmidt Decomposition of
Quantum Many-Body States

* K\ B FSchmidt B RERKSEMESHERD

O Peng-Fei Zhou®, Ying Lu, Jia-Hao Wang, and Shi-Ju Ran®"
Center for Quantum Physics and Intelligent Sciences, Department of Physics, Capital Normal University, Beijing 10048, China
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@ Springer Open

Methods and Applications to Quantum Many-Body Systems

Tensor Network Contractions

Authors: Shi-Ju Ran , Emanuele Tirrito , Cheng Peng, Xi Chen , Luca Tagliacozzo , Gang Su,

Maciej Lewenstein

g] 98k Accesses D 80 Citations @ 14 Altmetric

Reviews

"This book is particularly suitable for students and researchers who are new in this field. It is a
timely book that provides a concise introduction of the important topics in this brand-new field
with promising prospects. Furthermore, the book provides an up-to-date brief review, which is well
suited as a reference for experience researchers.” (Hong-Hao Tu, zbMATH 1442.81003, 2020)
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body systems.
Lecture Notes in Physics, 964.
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Thank you very much for your attention!




