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¥ D AT & A A B D, D' D (M ANH, (HA
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1 “other method” % 7~ & 1 1E AR A AR G 15 5 2
(simple-to-use iterative self-modeling mixture analysis,
SIMPLISMA)® 1F48 #£ 5% 75 i (orthogonal projection
approach, OPA)? fl faj 1t ¥t # J5 % (the simplified
Borgen method, SBM) ™ i) —F. H b 3RE WA
Schmidt 1EAZRBEAR &, LASCHHE AR O B IR By A
TAslA), ARJE AR T R 2 S ek B B A A
) ) 25 5. AEAA RIS AR R B s R O T, 758
() LU 390 T AHEAf M Al v R (0 = A 7. H, A
W7 4 AR R B E T Schmidt 1F A % H AR 1 1 3R
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(ERIESR 7RI
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ordinary PCA), JR¥ g T 2 ~rii=t, Ho
“other method” % 7~ B 17 J& W /E F| 19 °F ¥ PCA
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LS A OGIEE E, %2 SPCA JEREAE T )5
Wi 552 /AN, T O PR R A ) R R S M, %
SPCA JEREAE I A SE WA, K, SPCA ) 32 2 K]
5 PCA M L2 FAIL, AN IEE ;5 af LE
P, (HRREN TR, MNIREE o 5 af %
MARK. I, o 5 a2 LT H TS TFE NP4 5
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RESO fHiE/N |- 1. RESO REWETE s & K, ik
LRI G, B Y A S T 22 A
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RESO FI4# 475 56 0 21ttt 241 43 1. RESO #Esk4]
Iy BA TG, 0 (A 8 T Hod) 4 R B A
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IS, H TS5 R AT BEAFAE MR AR, XY AR AL R DA —
JE R T AR .
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ARG PEAR /).

Shrager 1 Hendler™ " [ 41 5¢ H T 8 7 51
v, O AE B AR DG FR R X4 0 A A A
5 RIS P RFAE ) . X MO VE IR T R 2 B s
PR AHEAT, FUon) R ah 2 JE e b AT PCA, 7331 —
ROVFHIE 1) . AR5 R AE 1) S AT B AR G0 #r, &
B AL 25T R R AE ) 52 [R] (1) A OC R EURCX,
T AL S A SRR 1) 5 W) ) 1 AH O R BN

1503



(i3S PR TSP A S Lk €/ R S e i SR W R e N R Ay i s

2011 4 Malinowski™* 14 H Tl b 1 )4 B
FIRAG T 5 ¥ (determination of rank by augmentation,
DRAUG). DRAUG HJFEA SR 24y 3 — A 55 I 4h 4L
P BE R R /IN B 1 AR, I 55 a2
AN, A5 20 RE, SIS BP0 T R A s R
AR R, S BELR A R IR E N T AE
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SR G AEAS [ R - KPR B s &% B o 4 B B 1 O 22,
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A%, Bl Malinowski F 56140,

Faber 1 Kowalski*''& B, Malinowski F ¥4 77
FE— 5 B ), 38k AL (R AT R B, IR F
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fI13E T Faber-Kowalski F #6596 {451+ 771, BHE
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R, ERFHVEART A 190 B e Ly 3 3 DA g
KT, AR, 25, Malinowski & I,
Faber-Kowalski F 65 75 Ab #5256 50 Pa i, 32 854k
25y s, U 2 6% Mandel H B, AR Y
1% IF. Faber-Kowalski F & 51> 42,
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determination of dimension, DDD), X# Vogt-Mizaikoff
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Methods to estimate the number of principal factors of data matrices
of complex chemical systems: a review and a categorization

LU Wei, SHAO LiMin"

Department of Chemistry, University of Science and Technology of China, Hefei 230026, China
*Corresponding author (email: Ishao@ustc.edu.cn)

Abstract: Determining the number of principal factors is a prerequisite step in the analyses of matrix-type
experimental data, and it is also a difficult problem, which is reflected by the existence of many methods. A review
and a categorization of those methods would provide a panoramic view, and make it possible to generalize important
and practically useful information for this problem. In this paper, combined with our relevant work, we presented a
systematic and in-depth analysis on determining the number of principal factors, and categorized current methods
into three categories which are tagged empirical, mathematically rigorous, and statistical. From the methods of
category two, a general mathematical model was proposed. The results of this paper are helpful in various ways, such
as improving current methods, designing new methods, and even helping to understand theories of chemical factor
analysis.

Keywords: data matrix, dimensionality reduction, number of principal factors, principal component analysis
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