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Abstract

This paper classifies emails based on the principal component regression (PCR) method of least
squares, and further uses partial least squares regression (PLS) to identify and classify spam
emails. The classification accuracy obtained by PLS and PCR was compared and analyzed. Then the
trend of the percentage of classification accuracy of PLS with the classification cut-off point is ex-
amined, and the ROC curve corresponding to different k values (number of principal components)
under the two methods is obtained. Finally, this article analyzes the accuracy and stability of PLS
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and PCR methods to identify and classify spam.
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BEE N 2 R Rk, & FME B R TCAATE, FHLRWETEE R, DY 3SR B S 2% T 9 3y
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o FLIBCI 1) PR e Jre S F, - S A 14D S FH 0 B0 %) 7 (s Bt BB A 0 A W 70 e BT T RO R B A 45
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P OGS IA] LR IR SRR M 55 o ARSI E 2 55 [ I — AR B 122, s b S 3 s A 1) R
BRI 57 ANMFIE(E R, I8 X A 3 3% MR AR R A 57 AR AN [ HUE 1 Lok R 2 75 Ak 3%
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FE RN EASHE MR TRAR I 3, SRJG T 8 701 . L. Elden (2014) [2]% E £ e RIA, 287
TIFERRE R N YT A 22 i 3Rk, 4T PLS ARiEALEEIS 04T . XSS FI 1R HE(2014) [3] 74T
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min _, [XTa -y, (2)
B, B RO R IR E T, BCRREFHI T, B | XT o -y, B9 BREN
3. ARF*
3.1. PCR
FRAF S TAEZ TGt R R T, B R AR 2 IR, R SORBURRE
15 BAREBIFEYE H . o R 2R B BB A G Z = XT, 23R 7 J7 Z MK BAK,

XA A AL A A2 51 IR A2 (0 R B R AR N IR T 3T AR, X ST (AT AR N £ Ry, REREZ Y
MR HFERE o

PCR LE A H] T SVD 70, X X =U {gjvT » AT =V V) BRERAIESRKT, , BT K
WU AR R A % T s NI E] y = XT, + 6, X RE g MR &/ =305, 15
=Dy, §=XIf3.
3.2.PLS

s/ —FeiFis Fl LGK XU A K 28 & 55 DR AR 4 Af N WA IE 38 BE AT XU B AR, MRAS T
PCR, PLS MY ERE T HA E X L EILektE, BEETHLRSNEREZ ML EILLME, X 5Y
G R B AT B LE, FTLL, TTLLIEF| L PCR B 1 1) PR 4E R
3.2.1. LGK M3t AL a2

it B/ e [ AE F LGK XU G SR AR A B X,y A IR —ANBII AR R Z = (y: X)), % Z #47 LGK
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B T
Z= P(OJW 3)

Hor, P=PYPE..pP RIW =W W@ WP, 351 nxn 55 (p+1)x(p+1) 9 p A~ householder 44
Fery iR MIEZZ M, HEFEB:(p+1)x(p+1) A:

B- )

T R (wy, wy, -, wy ) BH25 55— 4T
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i py o ANAERE P IS i 51, wo(p+1) < LNAERE WSS § 51, LGK XUHH AL an R .
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b a .
b, a M
T 2 W,
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ASCIEHL spam.data a4, HoP S 4601 HHRAR(ELH 1813 HoABIRIRAE), 58 MR (G HEE 58
AN BN LI AR BRI -1, B-0)E Sk, FZEHEEE D NI SR A4 -
WIZREE: 906 B IRMBA:, 1394 H{Eh R MBAF
MEASE: 907 B MEA:, 1394 EHIEL G HELF
X BT VI SRR BENLHE Y, 7EiZ I8 H, n=2300, p=57, X:2300x58, y:2300x1.
Step 1: FFUIZRELIARNERE LT, @S IERBEEAREIT, , SE E ARy

y=XI'a+e¢
Step 2: 44 XT, BEHFMALRE, ARG FIFEN —Febb i SO M M RA G L oSSR
G =((XT,)TX0,) (XT,) y » Filllftih: §=XIéa
Step 3: IR £ACNFBUNEE, 454580 OB (A 15 PO bR, TSR I 4 S 2 (L
. ), BRI K (R4 SR DA K ROC IR, 4MHT 207 W R 4 AR
5. ZRRERE S
5.1 T k TS BOEHES

MRHEEEC K AERIAIR, BRI R N EASE], Bt B ) 2 RUAER R AR R o A SRR Fe b T
o0 B UERG R . ELPH AR (B 35 R A 43 2 1 3R FIARR BH 23 (CIE B3 B 1E 70 S UERF ) o AN TR IR K 1B R 10 90 S50
AU 1 Fias:

Table 1. Classification accuracy under different k values

=1 TE K ETHD 2 ERE

K & BT HBHZE KAz
5 0.9174 (0.720) 0.9008 (0.465) 0.9283 (0.887)
10 0.9174 (0.791) 0.8986 (0.613) 0.9297 (0.907)
15 0.9174 (0.812) 0.8986 (0.641) 0.9297 (0.923)
21 0.9179 (0.834) 0.8997 (0.677) 0.9297 (0.937)

ERAIES A PCR J5VEHUM A kAR 2R 70 RAERf 3, Y PLS TH545 2K % 73 JEHERS
AR, Mk =525 PLS JHiEX N K HER L DR E . FISEEDLT, PCR 4533 170 JUHER B IE A
FasE, HAERMR. FrRA NSy i 7 SCH AR E A AR k EAR L fa E sl 1 por .

1 1 AR, PLS TS R H B E B2 AE k=5 X G iife € 1, X558 1 BRNIar s i, hT
FEZJRHER RS KAAERIRARANK, W AR /N KR EEAT @A T .
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AF G R R A A EE RANA],  H RN 5 Fh 73 SRUER R 2200, Bl AASCERFR 20 RAA cut
FE(-1.6, 2.2)Z 0], 7 X35 43 S UERf A ory B PHER (B AR 4 SR U ) tpr R 2R (FER IR
HISF 73 EERA ) tr AR SN 2 Pk
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Figure 1. Accuracy rate change trend graph
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Figure 2. Classification accuracy percentage line chart

2. PEREHERA S LITLE

FER A, AR R R IUE, ARFR R T B PR 70 JUER R, WA I a] DU S 7
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5.3. [ k{ExTRIAY ROC HhZk[E

230 TAEHHIE #f £& (receiver operating characteristic curve, fiifk ROC HiZk), X Fx sz rtizk. 2
B 2wt 2 MR PH 2 gl BCRH 3 N BT AL Ry AR I, R0 A2 30 TR 8 BT B TR AN IR 1Y)
FIWTARAErT 25 R i h 25 . I8~ , ROC &R AW M EM:
o ROC HhZRREZ Z b Ax H AT 2 5 B AR AR o 457 33 A0S 2 ) A4 31 e
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Figure 3. ROC graph
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