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1.FEIEEZSHEFANND2ETRBEEEREMUEARSN (MOS 2025)
- BY18): 202555H17-18H, L
- B FFEEBEREA
- IRE™H : Inference for Local Conditional Quantile Treatment Effect Curve with
High-Dimensional Covariates “

2 KB FERZRT OT - AIEE | TR SR XIS

- 202552H20H

- IREEB:  "Minimax Optimal Clustering and Signal Recovery Under Block
Signals and Computational Constraint.

3. Versatile Differentially Private Learning for General Loss Functions, invited
talk atStatistical Network and Beyond (SNAB) 2025, Workshop, Tokyo, Japan,
June, 2025.

4. Multiple Robust Inference for Average Treatment Effects under High-
dimensional Data,invited talk at Korean Statistical Society Summer Conference,
Gyeongju, Korean, June,2025

5. JCSDS 2025&1%

- ifiE): 202557H12H

- 9&3%: 1S008: Recent Developments of Prediction and Inference for High-
dimensional Models

- IRE/E: Minimax Detection Boundary and Sharp Optimal Test for Gaussian
Graphical Model.

6. Physics-informed Statistical Data Fusion for Reconstructing 3D Current Fields
ofOceanic Eddies, invited talk at Foundation Models and their Biomedical
Applications,Banff, Canada, August, 2025.
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. Kwon, Y., Kim, J. K. and Qiu, Y.* (2025). Debiased calibration

estimation using generalized entropy in survey sampling.
Accepted by The Journal of the American Statistical
Association.

. Lu, Q., Chen, S. X. and Qiu, Y.* (2025). Versatile

Differentially Private Learning for General Loss Functions.
Accepted by The Annals of Statistics.

. Sun, B., Yao, Y., Qiu, Y.* and Zhang, K. (2025). A Sample

Efficient Conditional Independence Test in the Presence of
Discretization. ICML 2025.

. Sun, B,, Yao, Y., Hao, H.-Y., Qiu, Y.* and Zhang, K. (2025). A

Conditional Independence Test in the Presence of
Discretization. ICLR 2025.

. Cho, S., Kim, J. K. and Qiu, Y. (2025). Multiple Bias

Calibration for Valid Statistical Inference under Nonignorable
Nonresponse. Biometrics 81 ujaf044.

. Qiu, Y.* and Gu, Y. (2025). F Statistics for High-Dimensional

Inference of Linear Model. The Bernoulli Journal 31 2434-
2458.

. Zhang, S., Chen, S. X. and Qiu, Y. (2025). Mean Tests for

High-Dimensional Time Series. Statistica Sinica 35 171-201.
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Versatile Differentially Private Learning for

General Loss Functions

Non-versatility of Noisy-SGD

A

™N B ; Attacker
N ( I
" -
<

* Many hyperparameters need to be adjusted based on training

Database

results, such as epochs, learning rate, batch size, and the initial point.
« Different models need Noisy-SGD to be rerun, and the
hyperparameters need to be reselected.
* Therefore, the DP budget may be violated when Noisy-SGD is applied
multiple times.

Adding noise to data
Data: X, ..., X, € R4

Noise: Zy, ..., Zy, Z; € R? follows zero-inflated multivariate Laplace(ZIL)
Published noisy data: £ = X, + Z;,.., 8" = X, + Z,

What is the DP characterization for this mechanism?

1.0 -
—— indistinguishable ‘o
— T2,0.5,0.05-DP ‘&2}
%
0.8 — Ta,0.5,0.05-DP %,
— Bo.s,0.05-DP <
2
—— (&, 80.5,0.05(£))-DP "%
5 0.6
@
@
Q
20.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0

type | error
DP characterization under the f-DP framework [1]

e Z~7IL(5,%)

\ 1+
() =—F
i

Qilong Lu, lu_gilong@stu.pku.edu.cn
Song Xi Chen, sxchen@tsinghua.edu.cn
YuMou Qiu, giuyumou@math.pku.edu.cn

Versatile DP learning by double random(DR)
corrected loss

£ =Xi+2 P =5D+s5

. Add Z, . Add S;
2 ~ ZIL(8, 21y)  ~ SLa(67%14)

Original dataset Noisy dataset Doubly randomized dataset

Post-processing: no privacy degradation

+67 (XM, 0).

Doubly random corrected loss:
PRXD X2 6,6) = (1-67)¢(X2,0)

The form of the DR corrected loss only involves basic arithmetic!

Noise
Resulting Noise
/'\/\_/
ﬁctive Noise

Unbiasedness: ULFDR( e X
are permissible!

).8; é) = E£(X;, 8). Even discontinuities of £

Why DR works? E{(1-1/8)f(z+Z+5)+1/3- f(z + Z)}

(Fourier inversion)

= "F/H {1—1/0) ~itT (@4 2+8) 4 1/5. ¢~ @42 | gy

S ~8Ly(6%)

Z and S are independent. =

A function f.

() = [ f(x)eit"*dx. (Fubinis theorem)

" o) = L[ s [ 1216 14
14282 (Qﬂ)d/V!(t)C U s T

1 .
T = (%)d/w(t)F gt

(Fourier inversion)

= f(a).

¢ @zes(®) = *t_sz

Alternative approaches for smooth loss

EORED, XD g5 3) = (X, g) - L= g 2
SR i 2 Avrl()'l’*

d A
SHXP 00 = (X2, 0) - ATZ x?.0)
2L

(xX®.0)

¥,

.
*'NEURAL INFORMATION
%.,. PROCESSING SYSTEMS

Simulation

Objective: Demonstrate the DR estimator's performance for
M-estimation with non-smooth loss functions.
Loss Functions:

> (1(z,0) = (0 — ReLU(z))?
> fo(z,0) = (0 — 1)5(2))?
> {3(z,0) = (0 — | sin27z])?

Data: X; ~ U(0, 1), noisy and doubly randomized data generated
with privacy parameters (4, A) = (0.1,0.94) and (0.05,1.4).
True Parameters:
> 0,1 = 0.5,002 = 0.5,003 = 2
Sample Sizes: n = 500, 1000.

(1.5,0.1)-0P | n=500 (1.5,0.1)-0P | n=1000

10
os ==
£ o0 ¥
&
-05
“10 methoa
= oracle e SL oR
(1,0.05)-0P | n=500 (1,0.05)-DP | n=1000
10
os
2 o0 %
H
-05
-10
Rotu Indicator Absolute sine Rety Indicator Absolute sine
The function involved in the loss The function involved in the loss
1. DR: Always works. 2. SL: Fails, even if the second derivative of the loss function fails at only
one point.
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ERBSHRRRRR. BIRREIREFIRRIEX (SEEaIBEN CramérffrEEE) (Self-Normalized Cramér

Type Moderate Deviation Theorem for Gaussian Approximation) #& (GeitSETI) (The Annals of Statistics) &2 KRZR.

SELF-NORMALIZED CRAMER TYPE MODERATE DEVIATION THEOREM
FOR GAUSSIAN APPROXIMATION

BY JINGKUN QIU'*, SONG X1 CHEN*® AND QI-MAN SHAO™®
| Guanghua School of Management, Peking University, “jkqiu@stu.pku.edu.cn

=Department of Statistics and Data Science, Tsinghua University, bsxchen@tsin, ghua.edu.cn

3 Department of Statistics and Data Science, Shenzhen International Center for M 5 I Center for Applied
Mathematics Shenzhen, Southern University of Science and Technology, rh(wqu @ sustech.edu.cn
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VERSATILE DIFFERENTIALLY PRIVATE LEARNING FOR GENERAL LOSS
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Differentially Private Learning for General Loss Functions) # (Zit&T)) (The Annals of Statistics) ¥ k3x. B,
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fhit. SEHENSEEFIRESREMEREL, 2R ER TROECKSITE, B

FUNCTIONS ST S, BEREEES. i, SHAERRT MRRem
BY QILONG LU'*, SONG X1 CHEN*" AND YUMOU QIU3* BY, ANIRETEGWNEREY (SDR) 2R, HiMhREFE—E= N a5 Duchi

1 Guanghua School of Management, Peking University, *lu_gilong @stu.pku.edu.cn
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