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S R8I Single-cell RNA sequencing

B4R RNA I (Single-cell RNA sequencing) 2—FE4t /N AAERY
FIEE R AMEFEREAR.

Single-cell RNA-Seq (scRNA- Seq)
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Tissue (e.g. tumor) individual cells
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S R8I Single-cell RNA sequencing
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S R8I Single-cell RNA sequencing
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S R8I Single-cell RNA sequencing

IR R AT E Z 15 B simulation T A

SymsSim: single cell RNA-Seq data
simulator

SymSim is an R package made to simulate single cell RNA-seq data. It can be used to generate a single
population of cells with similar statistical properties to real data, or to generate multiple discrete or continuous
populations of cells, where users can input a tree to represent relationships between multiple populations.
SymSim has the following applications:

1. Benchmark clustering methods;

2. Benchmark methods for differentially expressed genes;

3. Benchmark trajectory inference methods;

4. Test the effects of different confounding factors on the performance of each computational method;

5. Estimate how many cells we need to sequence in order to detect a rare population under various realistic
scenarios.

El: SymSim &35
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S R8I Single-cell RNA sequencing

@it simulation, FIAE—ERE _ LIIFEENERIE

Table 1: The distribution of marker genes using KraTtos and ACE. Here “C”,
“D”, and “N” stand for the number of causal genes, dependent genes, and noise
genes, respectively, among the top-20 identified marker genes. We see that
KRrATOs can extract comparable causal genes as ACE, but the noise genes
chosen by KraTos is far lower than ACE (for the most part, 0, vs ~ 5 for SOTA).

Clust ID Ckratos Dkratos Nkratos Cace Dacke Nacke

1 8 12 0 9 7 4
2 3 11 1 8 6 6
3 10 10 0 10 5 5
4 10 10 0 8 7 5
5 9 11 0 9 5 6
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SZHRE: SpAM

WEMANER (SpAM) B—RIESHIFITER, A Lecture 2 HE
i3 F. TEE—HREXTFH SPAM HEEEXENSFEITXE. JFFX
FESIGITAiEME . simulation 29AMRY .

Let X = (X1,....X4)T be a d-dimensional random vector in X4, Without the loss of generality,
in this paper, we assume X = [0,1]. The sparse additive model (SpAM) is of the form given in

(1.2), with only a small number of additive components nonzero. Let § C [d] be of size s = |§| < d
Then the model in (1.2) can be written as

Y:[.L+ij(Xj)+S

(2.1)
JjeES
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SZHRE: SpAM

IR, simulation EEF—ERIRE -
Example 5.1. We consider the sparse additive model Y; = ijj fi(Xij) + i, where

fi(t) = 6{0.1sin(2mt) + 0.2 cos(2nt) + 0.3(sin(2xt))® + 0.4(cos(2mt))* + 0.5(sin(27t))?),
falt) =3(2t — 1)%,  fa(t) = 5¢t, fa(t) = 4sin(27t)/(2 — sin(27t)).
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B3t simulation, BATATIUBIE 7 kBOA RN
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Figure 2: Kernel-sieve hybrid estimators for the d = 600 dimensional SpAM model Y =
Z'}:l fi(X;) + e, for n = 400,500,600 and the noise & ~ N(0,1.5%). The confidence bands at
significant level 95% cover fi(t) on the first row and f5(¢) = 0 on the second row.
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BE— MR ENEEFE -G (AFBRW—MRERBER). EXM
BT, N—FHERREIEF S simulation RIFFETFRY debug KIA .
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simulation — insight!

ARtR, E-EHRMNETEETUALI—LHR) insight
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(a) Distribution of item ions learned from the dataset of Yelp2018.
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WA simulation ?

HMNXERREEMHF—LLL R ZH KR, simulation EEAIASY
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BERR, RNEX—PEZAEFHNLRT, AFERLXELAR
WmENE . AXEE, SANATEEETERAXSERL.

Algorithm 1 Training Algorithm 2 Sampling
é: repeat (x0) 1: x7 ~N(0,T)
¢ X0~ q(Xo 2: fort="1T,..., 1do
R IJ{F(léOTIT({l ----- ) 3 z~N(ODift > Lelsez =0
Loen~ , —at
5: Take gradient descent step on 4 X1 = \/% (Xt - \}ﬁ@(xht)) +oiz
Vo He —eo(varxo + V1 — &te,t)”Q 5: end for
6: until converged 6: return xo

E: o R4 7o BEEED 7 LR EAEIH () LLREF?
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M ERER 2 LENEE, T EXANETF:
Estimator f,,,; = S amtikm (T, ).

HMNAAECEZFHTXIINEHHSH o BNMRIEHE, X‘FF—A%E
MM x, BAVEEWE A(x) = 20, Sy meikem(xei, X) SEAETRM,
ABER BTN 7
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IHIFEBRESOENTHTE, XtLEEZEA paper HILRHIRA:
o ¥iESTH
o ENBH (eg., HARY)
o BBHERE (MIgHE, JIEGERIEEXS, ...)
o LLEZMIFERR (AUC, acc, MSE, ...)
o tbBAYIER! (baseline, sota, ...)
° ...
BZLETFER, EERNBELERENTETE, gFE—MilssE
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HIMERNETUATHRE:
o {t4 R simulation: By N\ + #&E! + &
o simulation Hft4M: &M + ALK + WiE
e simulation B{E iz
o ZMAET, EAM simulation
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L () = 0 M ik (X x), B X, X € RP, Qe € R, ki X
R m AMEEY. DEE— OB EHEE LT A MIES
HIRLIERE km(X, X) € R™*™ . HA X = [xa,..., Xtn || € RM¥P,
X = [Xy,... %, € R*P gk BIHTTIAIRE m MERS ny 4
HAZ ANZRERE. B8 M AMEREEHTTE (BIXMF
S M E—TnAN DAL AR . EBITE N SBEERRR,
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