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Estimation of the number of primary factors

based on residual matrix variance ratio

LU Wei, SHAO Limin

(School of Chemistry and Materials Sciences University of Science and Technology of China, Hefei 230026, China)

Abstract: A method of estimating the number of primary factors based on residual matrix variance (RVR)
was presented, whose criterion is the difference between reduced matrices after deducting different
numbers of factors. Meanwhile, the results of the simulated and experimental data obtained by using RVR
were presented. A comparison between RVR and several typical methods indicates that RVR has good
performance in estimating primary factors.
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Tab.2 The processing results of experimental data by using RESO, NPFPCA, DRMAD, DRAUG, VMmad, RVR

B B R/ RESO NPFPCA DRMAD DRAUG VMmad* RVR WA (Y

S E R 1 600X 1 502 2 2 5 7 n/a 4 =3
S TE B 2 332X1 502 2 4 4 5 n/a 5 =3
6 TR 1 717X 29 3 3 8 7 5 8 =2
6 1 B0 2 932X 29 2 3 9 8 6 7 =3
635 B 3 717X 29 4 3 6 7 3 4 =2
6 1 B 4 932X 29 3 3 7 8 4 5 =3
3% 5 5 1 600X 25 3 3 8 7 4 9 =6
6 1559 6 1 600X 25 5 4 8 7 6 6 =6

Y a X FORREEEE 1 FOGIEEE 2. VMmad J5 36 B 25 145 5 I8 R S0 B A0 47 500 L 50 8800, S 6 R 320 13 1 4% 1F

b 03 B2 T AR 4 S5 6 175 4 R ) AR ) B

PR A A A 2 hl 23 T 1 K R 4R A R 49
ACARIGE TS A K Bl LA KR T B, e AT 20 3=
P78 2 07 R AT 2 B I B A L R OR
%7 T A T4 ARG e

3 #Hig

RVR J5 75 & — R & 56 F 95 . 38 5032 Jr 25 % 1L 4
B i L B AT A L R VR 5 36 WA S8 3 DL K
AR AP B 11 Kb B 100 3 A b 3 S € 5 U TR
253 1 RE J7 LA K ST 18 252 1) MR 75 7K 35 58 AR 408 % 51
6 B A A B L RVR 8 X 52 06 080 A9 A 111
YTE Y BN . BUAR RESO J5 e FIrBs 4l i 4 FR g
A A J TR S 58 B HE 19 Al T1HE R A%, NPFPCA.,
DRMAD,DRAUG J5 i it BB FRAS 1 RVR J7
20 B A Z A BR 5. 18 IE /Y Vogt-Mizaikoff F £
8 07 1 BB A Ak A D I L TS T AT B 5 B K
SO S S N S i e A P = LT N o
1M RVR J7 ik % 90560 158 22 LB oK. K . RVR J5
PO B RO A T AR A R R
JE L RVR J7 i A WA F W7 bs o, 28 1 R b A 1 R
B 2 i 24 1 3 IR 1B 45 B SR I D R EE R

£ 22 3L Hk (References)

[ 1] De Lathauwer L, De Moor B, Vandewalle ]J. A
multilinear singular value decomposition[]J]. SIAM
Journal on Matrix Analysis and Applications, 2000,
21(4): 1 253-1 278.

[ 2 ] Golub G H, Reinsch C. Singular value decomposition

LT

Mathematik, 1970,14(5): 403-420.

and least squares solutions Numerische

[ 3] Abdi H, Williams L J. Principal component analysis

[J]. Wiley Interdisciplinary Reviews: Computational

L4]

[5]

L6]

L7]

[8]

L9l

[10]

[11]

[12]

Statistics, 2010,2(4): 433-459.

Chen Z P, Liang Y Z, Jiang ] H, et al. Determination
of the number of components in mixtures using a new
approach incorporating chemical information [ J J.
Journal of Chemometrics, 1999,13(1): 15-30.

Rice J A, Silverman B W. Estimating the mean and
covariance structure nonparametrically when the data
are curves[ J]. Journal of the Royal Statistical Society,
1991,53: 233-243.
Silverman B W,
components analysis by choice of norm[ ] ]. The Annals
of Statistics, 1996,24(1): 1-24.

Xu C J, Liang Y Z, Li Y, et al
estimation by noise perturbation in functional principal

2003, 128 (1):

Smoothed functional principal

Chemical rank
component analysis [ J]. Analyst,
75-81.

Malinowski E R. Determination of rank by median
absolute deviation (DRMAD): A simple method for
determining the number of principal factors responsible
for a data matrix[ J]. Journal of Chemometrics, 2009,
23(1): 1-6.

Meloun M, Capek ],

comparison of methods

Miksik P, et al
predicting
data [ J 1.
Chimica Acta, 2000, 423(1): 51-68.

E R
augmentation (DRAUG) [J]. Journal of Chemometrics.,
2011,25(6) :323-358.

Malinowski E R. Adaptation of the Vogt-Mizaikoff F-

test to determine the number of principal factors

Critical
the number of
Analytical

components in spectroscopic

Malinowski Determination of rank by

responsible for a data matrix and comparison with other
popular methods[J]. Journal of Chemometrics, 2004,
18(9) . 387-392.

Vogt F, Mizaikof{ B.
dimension of PCA calibration models using F-statistics
[J]. Journal of Chemometrics, 2003,17(6): 346-357.

Dynamic determination of the



