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1 Rcpp BRI—RREEH

DemoRcpp

DESCRIPTION

NAMESPACE

R
RcppExports.R

Read-and-delete-me

man
DemoRcpp—-package .Rd
rcpp_hello_world.Rd

src
RcppExports.cpp
rcpp_hello_world.cpp

R HX AW R AU, w5 mE. Hd ReppExports.R A H
C++ fUEHT R #2171 R

stc H3 P C++ S, %S5 PEski%. H ReppExports.cpp H
TH R B R, FHFHEAR C++ BN R



2 FASTTOPICS & 3

2 fastTopics B

fastTopics BIEN R SCIUAE I MORSE R (EMD AR AL b7 T B4
% (CCD. SCD) & Poisson JEA7 R 7> Ak A1 2 10 AU AY

Fi A fl & B % fit_multinom_model.R, fit_poisson_nmf.R,
fit_topic_model.R.

PEMFEFR R $: likelihood.R.

2% : structure_plot.R, other_plots.R, embedding_plots.R,

volcano_plots.Ro
BRI 2L : datasim.Re.

WK R HR FRHAMRER st BT RREE A T4 1
BT RH BE SCI B D RE,  BCE IR O .

3 HWBENERH

3.1 src BE

src Hx FIARIEMER C++ S, AEFM Repp LIME R L H,
PUINIEAZ 0

poismix.cpp ! pnmfem.cpp FEH T LM EM FiEMZOSHEN.
ccd.cpp FEH T LI CCD LR LS HIEN . scd. cpp T EH T 5L
SCD HiLMIH% S HER . cost.cpp EEMH TIHEAN ISR, Landidd
. —F KKT %14

FEAFHAEFEE ReppArmadillo. Ff{# A RcppParallel #ATHfATia
5.
3.2 verify_args.R 1 misc.R

verify_args.R W iEf AN &AM . FTE T ENLH
deparse (substitute(x)) KARidAUS. SZILH R T 3.


https://github.com/stephenslab/fastTopics

3 kR

ZH

fliig

verify.positiveiF x ;2B AIETLEIIE.

vector

verify.nonnegatifel x s&dEHHRE.,

matrix
verify.count.
matrix

verify.fit

verify.fit.and.

count.matrix

is.scalar

Bl x AR EOERE .

e x A R0 2 0 32 S A & 5L Poisson JEHKE
R i o

BAE x A RTHEOERE, H fit 2R 2 w38
FETIH) A B Poisson JE 57U RE 73 ik

BSUFE x & BRI A BR AR &

misc.R EEHFEAZH RSO LI B T K. 75 B Matrix.

stats %%%kﬁ#ﬁio

ZH L

pfromz A z-score THEXUE p fHo .
1pfromz M z-score iH5 logl0 WJE p H.
is.sparse. Bk x &5 NGB A R .
matrix

get.nonzeros
any.allzero.

cols

remove.allzero.

cols
apply.
nonzeros
X_over_
tcrossprod
repmat

scale.cols

MHEFAEFERIZE § 51 AR TR .
BERMELEHEE PR 2ZFS.

BEREES,

Xof M R B A E R N £ 5T

Y X BRSO X/ (crossprod (A,B) +
e)o. Ml T Repp 15,

FIH rbind(x,...,x) &R[FE m*n FEFE.
¥ AL,i] B b4l 4.
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ZH

Eiiipay

normalize.rows

normalize.cols

normalize.rows.

by .max
le.diff
rescale.
factors
rand
initialize.
multithreading
fit_pnmf_
rankl

hpd
min_k1_
poisson
le_1fc

XA R ATHRBUEAT AN 1.
XA BIRE—FIAETAE SR 1.
XA MR ATARTE R AT HRORTUA 1.

& x MEKZED.

HOHAEIN F A LA FOEE k FUFD L RIS k AIIIMEAH
A

PRI ) o3 A (R BEATLEL

TSt e ¥t ReppParallel 2 &M 5H . T
Repp 5.

APRFRN 1 1) Poisson NMF .

WEREERZEE (HPD) X[,
HHE RN KL 8%,

THE “I/PRIRLEC 4iil LFC(j) = log2(£fj/fk).

4 SPRIITER

likelihood.R 1% Poisson NMF #5715 3= Gk ) (I EAN $8 Fr

WMANSHE.
%
o ik

X n*m WEERRERE . FTRLE MBI RE dgCMatrix BRAHZH M matrix.
fit  Poisson NMF 82 I 32 B #A. tbll fit_poisson_nmf
B, fit_topic_model HI%ii .
n*k 4EM) L FERE. A% AR .
B k*m 4Ef) F HFE. 2B R .
e R T OB I N IR E . AR 7 BN ASKE i
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b

o

familylE Ak HE . SCHL T MY : poisson 114 Poisson NMF fAH B[
{6, multinom TH45 2 T 3 RS HY O AH L AR o

version HL 518, SCHL VAL SE: R RORAEEE R POHAL, 0T X ARE
TR Repp FnMEH T Repp HEATIHE, XT X KA
BRAEFEVH SRR EE TR H AR S /N e KRR Mk iy, ARHE X A28
W B e 2B T

SCHL 2R R
loglik_poisson_nmf <- function (X, fit, 1e-8)

loglik_helper(X,fit,"loglik.poisson",e)

loglik_multinom_topic_model <- function (X, fit, 1e-8)
loglik_helper(X,fit,"loglik.multinom",e)

deviance_poisson_nmf <- function (X, fit, 1e-8)

loglik_helper(X,fit,"deviance.poisson",e)

Poisson EFIERED R TFEGERE X € R, A0S HL €
RYE, FeRME, 3 K>1, i

x| L, F' ~ Poisson(\;;)
K
)‘ij = (LFT>ij = Zlik jk
k=1

ZOUVERBE: THEGERE X e R, JERUEESHE L e RVK,
Fr e RTXK’ /ﬂ\:qj l:k’ ;k Eﬁ?ﬂ]*‘ﬁf EI‘I_‘]

K m
D le=1 fi=1
k=1 j=1

K > 2, e

m
Tiqyeens Ty ~ Mult( g Tij3 Tigs oo i)
Jj=1
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(L* F* lek Jk

PR ¢« L F — L* F*

* k .
Uy, § f]k?Vk7 ik < ij ,VJ,k‘
Jj=1

K
. Ligty .
S > Ly, Vi I ’; k Vi, k

k=1 @
R
T;;
— =X —
’CPoisson(XlL’ F) H .. € 7y Aij - lek Jk
i, T° k

’CTopzc(X|L* F* H H‘T il Hﬂ—z] ’ zlzk gk ti = Z‘TU
J

X i+
T Poi : ;) =Mult N a0 att
H oisson(x;: \;) =Mu (xl,...,xm.jzzlxij,zm TR )

m
=177 Zj:l >‘J‘
m m
x Poisson( E g )\J
]:

Jj=1

L‘Poisson(X|L7F) = L‘Topic(X'L?F) HPOiSSOTl(ti : Si)

F- R Poisson NMF [a] A 24 TR fift

argmar L(X|L, F) = x;;log( le Zle
L,F

st. L>0,F>0

N T EBRE loglik_helper, FATFHFE L NHIBIRE, IR T . &
BB Matrix. statse
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BRI ik

loglik_poisson_const 115 Poisson STEULLIR A )5 %5
Tl o

loglik_multinom_const THE 2 IO BURASR F 1)

deviance_poisson_const 115 Poisson 2= 7 5 E0 01

poisson_nmf_kkt 115 Poisson NMF At i) —
B KKT 5% .

loglik_size_factors fll RSP fabr.

ldpois

3 loglik_helper [ A S X 45 ]

if (output.type == "loglik.poisson" | output.type == "loglik.multinom") {
f <- loglik_poisson_const(X) - cost(X,L,t(F),e,"poisson")
if (output.type == "loglik.multinom")
f <- f - loglik_size_factors(X,fit$F,fit$L)
} else if (output.type == "deviance.poisson")

f <- deviance_poisson_const(X) + 2*cost(X,L,t(F),e,"poisson")

cost () AAEIXALRE PSR bR B, FEM A T C++
(MR

5 EHETUSERH
5.1 pnmfem.R. ccd.R Fl scd.R

pomfem.R ;2 FH C++ K%L, FIH EM 5§ Poisson [FlHBIA 24,

pomfem_update_factors <- function (X, F, L, seq(1,ncol (X)),
1, DA
F <- t(F)
if (nc == 1) {
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if (is.matrix(X))
F <- pomfem_update_factors_rcpp(X,F,L,j-1,numiter)
else if (is.sparse.matrix(X))
F <- pnmfem_update_factors_sparse_rcpp(X,F,L,j-1,numiter)
} else if (nc > 1) {
if (is.matrix(X))
F <- pnmfem_update_factors_parallel_rcpp(X,F,L,j-1,numiter)
else if (is.sparse.matrix(X))

F <- pnmfem_update_factors_sparse_parallel_rcpp(X,F,L,j-1,numiter)

}
return(t(F))
}
ponmfem_update_loadings <- function (X, F, L, seq(1,nrow(X)),
1, DA
X <= t(X)
L <= t(L)

if (nc == 1) {
if (is.matrix(X))
L <- pnmfem_update_factors_rcpp(X,L,F,i-1,numiter)
else if (is.sparse.matrix(X))
L <- pnmfem_update_factors_sparse_rcpp(X,L,F,i-1,numiter)
} else if (nc > 1) {
if (is.matrix(X))
L <- pnmfem_update_factors_parallel_rcpp(X,L,F,i-1,numiter)
else if (is.sparse.matrix(X))
L <- pnmfem_update_factors_sparse_parallel_rcpp(X,L,F,i-1,numiter)
+
return(t (L))

ccd.R ZFIH C++ %, FIH CCD % Poisson [FIEAER ) S %,
scd.R &FIH C++ H%, FH SCD F#Hr Poisson BRI IS4,
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5.2 poisson2multinom.R

FIH Poisson NMF A2 1l 3 AR Y 7 [B] 95 &2, M Poisson NMF i
Gk 2 2 T AR LA .

MINSHRZE poisson_nmf_fit FIXT %, tean init_poisson_nmf 1%
fit_poisson_nmf M . 22 multinom_topic_model_fit X%

SEPL S EL R U2 poisson2multinoms

poisson2multinom <- function (fit) {

if (inherits(fit,"multinom_topic_model_fit"))
return(fit)
if (!inherits(fit,"poisson_nmf_fit"))
stop("Input argument \"fit\" should be an object of class ",
"\"poisson_nmf_fit\"")
verify.fit(fit)
if (ncol(fit$F) < 2 | ncol(fit$L) < 2)
stop("Input matrices \"fit$F\" and \"fit$L\" should have 2 or more",

"columns")

out <- get_multinom_from_pnmf (fit$F,fit$L)
fit$F <- out$F
fit$L <- out$L
fit$s <- out$s

class(fit) <- c("multinom_topic_model_fit","list")

return(fit)

NT SR E poisson2multinom,FATT EAfBI K% get_multinom_from_pnmf.

get_multinom_from_pnmf <- function (F, L) {
u <- colSums(F)

F <- scale.cols(F,1/u)
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L <- scale.cols(L,u)

s <- rowSums (L)

L<-L/ s

return(list( F, L, s))

5.3 fit_poisson_nmf.R

Poisson NMF [i]f#: F80EE X € RV, JERHERESH L € RYK,
FeRME, 3t K>1, i

x| L, F' ~ Poisson(\;;),

K
)\ LFT Z ikJ jk»
k=1

JE4r BEH EM. CCD. SCD vk iz i .

o =y OR M AR R W EBAR (B ZE) o, Y
SRR KKT RGNAZE. LS HURRE R R s,
B SHN T A KKT REMFLZEN S K. fIH] plot_progress
HAE BT

MAZHER.

S ik

X n*m IAETARERE. AT LR MisiERE dgCMatrix BB % ke
matrix, {HA —LpF]4h,

k FEFERIRR. RFEIRERRTSET 2 B BUENIMHE (fit0
B Fy L) I ZESIEE T

£it0  WIUAKIRII G . /3 poisson_nmf_fit HIXFH, Eohn
init_poisson_nmf o fit_poisson_nmff@?ﬁﬁﬂo

numiter EIRE. & F *ﬂ L (PSR

update. HHRFER F 47, BUASEFITAR F AT, MBS0 J7 en

factorsfl scd.
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¥ ik

update. HHHRFEM L AT. BVANEHIAR L AT, HIEBREXNTE en

loadingdll scd.

method EEHT7E. LBl VUM L. FEEEH mu, WIERAML en, WP
AABR N B scd, TEMARAR T I cedo

init. HMAtE F A L #9J7E. SEEL T PIAMOTIE: random IR SIBEAL

method FJUHfk F Ml L, topicscore FnMH (JEH M) Topic SCORE
HPAIEA Fyo@d 2 T /0 & SCD #Idatk Lo WEVIMIE (£it0
o Fy L) I RS IR

control #E il FHILI S HHNFK . M THEHILLFIEMN Topic SCORE 5%k
(#1E$F topicscore). VM. control .

verbose BE LG BT, SEIL T =/ MEIT: detail FIRFTENRRIIEAMNIE
&, progressbar Rl K BoRFIEHERE, none Ran AR
RREEAER .

control F.

ZH Eiiipa

numiter WEIEMHIIEARRE. HIETETE mu Ml ccd TRAEEN 1.

nc T3 # 1) ReppParallel ZEF2%(. nc A NA B R
ReppParallel [f] defaultNumThreads. Wikl 2 ms eyt HHT mu.

minval HOREGRIPFIETHH)/MEFEH. BN F <-
pmax(F1,minval) fl L <- pmax(L1,minval). CVFi%E
minval = O MLAPHE4S H— A&,

eps aplis s = RSP AT TRZY I TRAN oS- O NI s i SR SRS
W S B2 AH 2 S ma LA R A 2

zero.  FIERTN 0 FI/NEFH. ¥/NT BT BE zero.threshold

thresholdfIHIE N 0.

init_poisson_nmf Fl fit_poisson_nmf iR [F{H .
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8 Eiiip

F F HBAEMSTHE

L L B THE -

loss s A VB A B4 0% pR UM -
iter O 5E A IE AR S = .

progress  FUEHEVEANE BAEIER . BIEEA numiter 17. HIEE
HFIFE W, progress K.

progress K.

ZH ik

iter IR

loglik T B fE L) Poisson NMF A5 055
AR

loglik. 2 I i A A R 2 T G A RS AR 1 of 2 4B

multinom R

dev EEEs e Nk ITPER

res HATHRAE SR KKT —Frim i & sk
o

delta.f F KA

delta.l L H)i KA

nonzeros.f
nonzeros.1l

timing

F iraARZTTE T & 1L
L FPARF I T & B L
CARD A AL )38 AT I 18]

SEPL E B R U2 fit_poisson_nmf.

B, SAMMNSH.

fit_poisson_nmf <- function (X, k, fitO, 100,

seq(1,ncol(X)),
seq(1,nrow(X)),

C(”scd”,”em mu”,”ccd”),

n n
3
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n n

c("topicscore","random"),
1ist O,

c("progressbar","detailed","none")) {

HR, Bt E 5.
X, Pt

fit <- rescale.fit(fit)

fit <- safeguard.fit(fit,control$minval)

JE, EHSHE.

if (verbose == "detailed")
cat("iter loglik(PoisNMF) loglik(multinom) res(KKT) |F-F'| |L-L'[|",
"nz(F) nz(L) beta\n")
fit <- fit_poisson_nmf_main_loop(X,fit,numiter,update.factors,
update.loadings,method,control,

verbose)

# Output the updated "fit".

fit$progress <- rbind(fitO$progress,fit$progress)
dimnames (fit$F) <- dimnames(fitO0$F)

dimnames (fit$L) <- dimnames(fitO$L)

dimnames (fit$Fn) <- dimnames(fitO0$Fn)

dimnames (fit$Ln) <- dimnames(fitO$Ln)

dimnames (fit$Fy) <- dimnames(fitO$Fy)

dimnames (fit$Ly) <- dimnames(fitO$Ly)

class(fit) <- c("poisson_nmf_ fit","list")

return(fit)

N T SEILREL fit_poisson_nmf_main_loop, AR B LA N B R %L,
PRI
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PR3 ik

update_ F AL AJERCE R .
poisson_nmf

update_factors F IR T o
_poisson_nmf

update_loadings L AR

_poisson_nmf

rescale.fit P AR FA L.
safeguard.fit sRAE FA L R IER.

fit_poisson_nmf control MIERIAE.

_control_default

HARREEIT

£ update_poisson_nmf

update_poisson_nmf <- function (X, fit, update.factors, update.loadings,

method, control) {

# Compute L.
if (length(update.loadings) > 0) {
fit$L <- update_loadings_poisson_nmf (X,fit$F,fit$L,update.loadings,
method, control)

fit$l <- pmax(fit$L,control$minval)

# Compute F.
if (length(update.factors) > 0) {
fit$F <- update_factors_poisson_nmf (X,fit$F,fit$L,update.factors,
method, control)

fit$F <- pmax(fit$F,control$minval)
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# fit$Fy <- fit$F
# fit$ly <- fit$L
# fit$Fn <- fit$F
# fit$ln <- fit$L

fit <- rescale.fit(fit)
# Compute loss.
fit$loss <- sum(cost(X,fit$L,t(fit$F),control$eps))

# fit$loss. fnly <- fit$loss

return(fit)

#H# update_factors_poisson_nmf

update_factors_poisson_nmf <- function (X, F, L, j, method, control) {

numiter <- control$numiter

nc <- control$nc
eps <- control$eps
if (method == "mu")

F <- t(betanmf_update_factors(X,L,t(F)))
else if (method == "em"

F <- pnmfem_update_factors(X,F,L,j,numiter,nc)

else if (method == '"ccd")
F <- t(ccd_update_factors(X,L,t(F),nc,eps))
else if (method == "scd")
F <- t(scd_update_factors(X,L,t(F),j,numiter,nc,eps))
return(F)
}

ik # update_loadings_poisson_nmf
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update_loadings_poisson_nmf <- function (X, F, L, i, method, control) {

numiter <- control$numiter

nc <- control$nc
eps <- control$eps
if (method == "mu")

L <- betanmf_update_loadings(X,L,t(F))
else if (method == "em"

L <- pnmfem_update_loadings(X,F,L,i,numiter,nc)
else if (method == '"ccd")

L <- ccd_update_loadings(X,L,t(F),nc,eps)
else if (method == "scd")

L <- scd_update_loadings(X,L,t(F),i,numiter,nc,eps)

return(L)

H 3 rescale. fit

rescale.fit <- function (fit) {

# Rescale the "current best” factors and loadings.
out <- rescale.factors(fit$F,fit$L)

fit$F <- out$F

fit$L <- out$L

# # Rescale the non-extrapolated factors and loadings.
# out <- rescale. factors(fit$Fn, fit$Ln)

# fit$Fn <- out$F

# fit$ln <- out$L

#

# # Rescale the extrapolated factors and loadings.

# out <- rescale. factors(fit$Fy, fit$Ly)

# fit$Fy <- out$F

# fit$ly <- out$L
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return(fit)

## safeguard. fit

safeguard.fit <- function (fit, minval) {
fit$F <- pmax(fit$F,minval)
fit$L <- pmax(fit$L,minval)
fit$Fn <- pmax(fit$Fn,minval)
fit$ln <- pmax(fit$Ln,minval)
fit$Fy <- pmax(fit$Fy,minval)
fit$Ly <- pmax(fit$Ly,minval)

return(fit)

ofy % fit_poisson_nmf_control_default

fit_poisson_nmf_control_default <- function()
list( 4,

10,
le-10,
le-8,
le-6,
1,
FALSE,
20,
1.1,
0.75,
1.05)

FF fit_poisson_nmf_main_loop (A& K45 ]

18
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fit_poisson_nmf main_loop <- function (X, fit, numiter, update.factors,
update.loadings, method, control,
verbose) {
if (verbose == "progressbar")

pb <- progress_bar$new(total = numiter)

# Pre-compute quantities and set up data structures used in the loop below.

loglik.const <- sum(loglik_poisson_const (X))
dev.const <- sum(deviance_poisson_const (X))
progress <- as.data.frame(matrix(0,numiter,13))

names (progress) <- c("iter","loglik","loglik.multinom","dev","res",
"delta.f","delta.l","nonzeros.f","nonzeros.1l",

"extrapolate","beta","betamax","timing")

# Iterate the updates of the factors and loadings.
for (i in 1:numiter) {

£fit0 <- fit

tl  <- proc.time()

if (verbose == "progressbar")

pb$tick()

# Update the factors and loadings.
if (control$extrapolate &
fit$beta > 0 &

i %% control$extrapolate.reset != 0) {

# Perform an "extrapolated" update of the factors and loadings.

extrapolate <- TRUE
fit <- update_poisson_nmf_extrapolated(X,fit,update.factors,
update.loadings,method,

control)

} else {
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# Perform a basic coordinate-wise update of the factors and loadings.
extrapolate <- FALSE
fit <- update_poisson_nmf (X,fit,update.factors,update.loadings,
method, control)
+
t2 <- proc.time()

# Update the tteration number.

fit$iter <- fit$iter + 1

# Update the "progress" data frame.
progress[i,"iter"] <- fit$iter
progress[i,"loglik"] <- loglik.const - fit$loss
progress[i,"loglik.multinom"] <-

loglik.const - fit$loss - sum(loglik_size_factors(X,fit$F,fit$L))
progress[i,"dev"] <- dev.const + 2xfit$loss
progress[i,"res"] <- with(poisson_nmf_kkt(X,fit$F,fit$L),

max (abs(rbind (F [update.factors,],
L[update.loadings,]))))

progress[i,"delta.f"] <- max(abs(fit$F - £itO$F))
progress[i,"delta.1l"] <- max(abs(fit$L - £itO$L))
progress[i,"beta"] <- fit$beta
progress[i,"betamax"] <- fit$betamax
progress[i,"timing"] <- t2["elapsed"] - ti1["elapsed"]

progress[i,"nonzeros.f"] <- mean(fit$F > control$zero.threshold)

progress[i,"nonzeros.1"] <- mean(fit$L > control$zero.threshold)

progress[i,"extrapolate"] <- extrapolate

if (verbose == "detailed")

cat(sprintf ("4d %+0.8e %+0.9e %0.2e %0.1le %0.1le %0.3f 7%0.3f %0.2f\n",

fit$iter,progress[i,"loglik"],progress[i,"loglik.multinom"],
progress[i,"res"],progress[i,"delta.f"],
progress[i,"delta.1"],progress([i,"nonzeros.f"],

progress[i,"nonzeros.1"],extrapolate * progress[i,"beta"]))
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# Output the updated "fit".

fit$progress <- progress

return(fit)

5.4 fit_topic_model.R

b AR RN AEEE

WAL A N A D RE R A% init_poisson_nmf HJUf
1t Poisson NMF 8, {fif] fit_poisson_nmf iZ{7 100 X EM #
¥, i fit_poisson_nmf IZ{TIZAT 100 KAHME SCD H ¥, fiiH
poisson2multinom Pk & 2 Wi 3 AR

EM BEPRE BL R AUE ML, SCD fethsl i SR Sl . *FTH R
BRI T RE T 2 2 I EM IS4,

MNZHER.
ZH ik
X n*m PJHEAERE. nTLLRM R dgCMatrix BUAH %
HilFE matrix.
k FEFEMIRE . RS E R T5T 2 i,

numiter.main
numiter.refine
method.main
method.refine
init. method
control.init
control.main
control.refine

verbose

B SESANY€
AL R A EL
TEPRE T 5.

M RE R T
Wigatk F ORI L 55
EHYIR AR SR .
P 3 ZP REIR I SRR
S BREIE S HA R -
BEEEAF BAEAT
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i H R poisson2multinom A2 I 20 I 3 AR Y 14L& o

fit_topic_model <-
function (X, k, numiter.main = 100, numiter.refine = 100, method.main = "em",
method.refine = "scd", init.method = c("topicscore","random"),
control.init = 1list(), control.main = list(numiter = 4),
control.refine = list(numiter = 4,extrapolate = TRUE),

verbose = c("progressbar",'"detailed","none")) {

# Check the input data matriz.

verify.count.matrix(X)

# Check and process input argument "verbose'.

verbose <- match.arg(verbose)

# If necessary, remove all-zero columns from the counts matriz.
if (any.allzero.cols(X)) {
X <- remove.allzero.cols(X)
warning (sprintf (paste("One or more columns of X are all zero; after",
"removing all-zero columns, %d columns will be",

"used for model fitting"),ncol(X)))

# Initialize the Poisson NMF model fit.
fit <- init_poisson_nmf(X,k = k,init.method = init.method,

control = control.init,

verbose = ifelse(verbose == '"none',

"none","detailed"))

# Perform the main model fitting step.
fit <- fit_poisson_nmf (X,fit0 = fit,numiter = numiter.main,
method = method.main,control = control.main,

verbose = verbose)
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# Perform the model refinement step.

if (numiter.refine > 0) {

if (verbose != "none")

cat("Refining model fit.\n")

fit <- fit_poisson_nmf (X,

method.refine,

fit,

verbose)

# Output the multinomial topic model fit.

return(poisson2multinom(fit))

}

6 LEIERH

6.1 structure_plot.R

23

numiter.refine,

control.refine,

g
MANZHER.
ZH B
fit poisson_nmf_fit BY{ multinom_topic_model_fit EIPOR
e dtar#E, WA poisson2multinom PKE NG
topics M EFITHIEEHY . AR E, BUARKH EREERE T .

grouping WL/} KA R X FEAATHEAT 734 .
loadings _HN#HFE L HIATIRT

order
n
colors
gap
embed _

method

RKFEALL.

SR T 2 R B
2 A KPRl . BRINTCTA] B .
A6 S (1 3N E
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24 Eitipa
ggplot_  H TR KT REL.
call
SCHL EZ R B R .
plot.poisson_nmf_fit <- function (x, ...)
structure_plot(x,...)
plot.multinom_topic_model_fit <- function (x, ...)
structure_plot(x,...)

N T SEILEREL structure_plot, AT ELLFHIBIRE, FIRWT,

BRI i3
structure_plot_default_embed_metﬁﬁdk77%£o
structure_plot_ggplot_call 2t R
compile_structure_plot_data BEIE A ggplot IEHE R -
compi1e_grouped_structure_plot_déﬁ&aﬁgﬁﬂ1:ﬁﬂfgiﬁf§ ggplot HI%
k.
HATZEA 7

FH structure_plot_default_embed_method

structure_plot_default_embed_method <- function (fit,...) {
if (nrow(fit$L) < 20)
return(rnorm(nrow(£it$L)))
else {
d <- dim(fit$L)
message (sprintf ("Running tsne on %s x %s matrix.",d[1],d[2]))

return(drop (suppressMessages (tsne_from_topics(fit, 1,...90))
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3 structure_plot_ggplot_call
TEBNE ggplot2,.
MNSHE

REL iR

dat ggplot FTELRMEIRR . 2/ DBHE —=7: sample BLEFEA (L JH
FERIAT) TEKFH BB, topic B —NEE (L 1—F)),
prop HLEREAMEA M) I LA o

ticks VRACFHHRCE AR AR B8R AT /40NN NULL.

font . sidd A I T4 K.

structure_plot_ggplot_call <- function (dat, colors, NULL,
9)
ggplot (dat,aes_string( "sample", "prop", "topic",
"topic")) +

geom_col() +
scale_x_continuous( c(0,max(dat$sample) + 1), ticks,

names (ticks)) +

scale_color_manual ( colors) +
scale_fill _manual( colors) +
labs( ny "topic proportion") +

theme_cowplot(font.size) +
theme ( element_blank(),
element_blank(),
element text( 45, 1))

FH compile_structure_plot_data

MASHE,

PR Eiiipay
L TR LR .
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PR AL Eitipa
topics Jrig £ . RIFTiE L 1.

i 2 = A

BRI %L ik

sample AR L 1T,

topic B

prop HUE AL 25 7€ FEA I £ RELE 5] o

compile_structure_plot_data <- function (L, topics) {
n <- nrow(L)
k <- length(topics)
dat <- data.frame( rep(l:n, k),
rep(topics, n),
c(L[,topics]))
dat$topic <- factor(dat$topic,topics)

return(dat)

K4 compile_grouped_structure_plot_data

FEXS T BREL compile_structure_plot_data i EHHIN gapo

compile_grouped_structure_plot_data <- function (L, topics, grouping,
0 A
ticks <- rep(0,nlevels(grouping))
names (ticks) <- levels(grouping)
dat <- NULL
m <- 0
for (j in levels(grouping)) {
i <- which(grouping == j)
out <- compile_structure_plot_data(L[i,, FALSE] ,topics)
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out$sample <- out$sample + m
n <- length(i)
dat <- rbind(dat,out)
ticks[j] <-m + n/2
m <-m + n + gap
}
return(list( dat, ticks))

F# structure_plot [ S K45 ]

structure_plot <-
function (fit, topics, grouping, "embed", 2000,
c("#edlalc","#377eb8", "#4dafda", "#984eal3" ,"#ff7£00",
"#fFf££33", "#a65628", "#f781bf", "#999999"),
1, structure_plot_default_embed_method,
structure_plot_ggplot_call, ...) {

B, MAERALE,
HR, AePRAERE I HI S

# Prepare the data for plotting and create the structure plot.

fit$l <- fit$L[loadings_order,]

grouping <- grouping[loadings_order,drop = TRUE]

if (nlevels(grouping) == 1) {
dat <- compile_structure_plot_data(fit$L,topics)
return(ggplot_call(dat,colors))

} else {
out <- compile_grouped_structure_plot_data(fit$L,topics,grouping,gap)
return(ggplot_call(out$dat,colors,out$ticks))
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6.2 other_plots.R

FIH fit R1%E progress L HlvF Fabn I M2k o
SEILH FE EL RS plot_progress fll plot_loglik_vs_rank.

NSRBI LR EE R, RATHECT MBS, IR,

BRI %L L
prepare_progress_plot_d&a il TEUT FE bR 5 15 A E ) i 2 B VR &
ggplot E R

create_progress_plot &I PEMNFabr Sk B Hh 4 .
loglik_vs_rank_ggplot_ &all WM iRtnS F M HE K MIHhZE .

HARRL AT

oy K prepare_progress_plot_data

prepare_progress_plot_data <- function (fits, e) {
n <- length(fits)
labels <- names(fits)
for (i in 1:n) {
y <
y <- cbind(data.frame("method" = labels[i]),y)

fits[[i]]$progress

y$timing <- cumsum(y$timing)
fits[[il] <- y

}

out <- do.call(rbind,fits)

out$method <- factor (out$method,labels)

out$loglik <- max(out$loglik) - out$loglik + e
out$loglik.multinom <- max(out$loglik.multinom) - out$loglik.multinom + e
out$dev <- out$dev - min(out$dev) + e

return(out)

# create_progress_plot
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create_progress_plot <- function (pdat, x, y, add.point.every, colors,
linetypes, linesizes, shapes, fills,
theme) {
rows <- which(pdat$iter %J, add.point.every == 1)
if (x == "timing")
xlab <- "runtime (s)"
else if (x == "iter")
xlab <- "iteration"
if (y == "res")
ylab <- "max KKT residual"
else if (y == "dev")
ylab <- paste("distance from best deviance")
else if (y == "loglik" | y == "loglik.multinom")
ylab <- paste("distance from best loglik")
return(ggplot (pdat,aes_string(x = x,y = y,color = "method",
linetype = "method",size = "method")) +
geom_line(na.rm = TRUE) +
geom_point(data = pdat[rows,],
mapping = aes_string(x = x,y = y,color = "method",
fill = "method",shape = "method"),
TRUE) +

inherit.aes = FALSE,na.rm
scale_y_continuous(trans = "logl0") +
scale_color_manual (values = colors) +
scale_linetype_manual(values = linetypes) +
scale_size_manual (values = linesizes) +
scale_shape_manual(values = shapes) +
scale_fill manual(values = fills) +
labs(x = xlab,y = ylab) +
theme ()

e # loglik_vs_rank_ggplot_call
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loglik_vs_rank_ggplot_call <- function (dat, 9)
return(ggplot(dat,aes_string( "x", "y")) +
geom_line() +
geom_point() +
scale_x_continuous( dat$x) +
labs( "rank, or number of topics (k)",
"log-likelihood difference") +

theme_cowplot(font.size))

6.3 embedding_plots.R # volcano_plots.R
embedding_plots.R SCIIEET PCA B M XA F B, FHAKHE

PCA R 3CARYE 32 U A A — kS LA 25 ) I
volcano_plots.R SEHLEH| SCA ) 32 oA ) Kl B

7 BHERIUE

datasim.R SEPIBIHUSE R, X AUNER G B4l o) RNA B2 494
5 5RK) DNA REBAEZEDIRR. FESLY 7L T Poisson NMF
R 32 SR R R SE R B . (i T stats Fll MCMCpack LA FH 734 bR

. LW runif. rnorm. rmultinom. rpois. rdirichlet.
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