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LAF s 2 HINT J¥ 51 CY056890 g {4, £ 4
>k H NCBI [ 3l H R k. http : //www. ncbi. nlm.
nih. gov/.

B CGR IR FH“ i K™ i F 3 1.

1 CY056890 JFHI T HEHS 43T 8 1~ ACATGGTA JiEE 453

X y y/x Arccot(y/x) (radians)
1 A 0 0 0.25 0.25 1 0. 785397
2 C 0 1 0. 125 0. 625 5 0. 197396
3 A 0 0 0. 0625 0.3125 5 0. 197396
4 T 1 0 0.53125 0. 15625 0.294118 1. 284745
5 G 1 1 0. 765625 0.578125 0.755102 0. 924038
6 G 1 1 0. 882813 0. 789063 0. 893805 0.841414
7 T 1 0 0. 941406 0. 394531 0. 419087 1. 173945
8 A 0 0 0. 470703 0. 197266 0. 419087 1. 173945
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B3 45 T2l R—AMT R Idie S 8 d
A TR X F— N RKIgIiZa )y s) (R, |, B
BIH R, 07 206 2

Var(R,) ~ K",
log[ Var(R,) ]

Tog(h) ~2d -1,

048702-2



4 I %  Acta Phys. Sin.

Vol. 60, No.4 (2011) 048702

200 400 600 800

1000 1400

i

1200

(a)

1600

1800

il ] TR P PRETE PPETE FPETE FPETE FPETE PR

(®

200 400 600 800

& 1

(a)

-0.4 1 1 L 1
10 15 20

A B

& 2

fE log[ Var(R,) ] =T log(k) FIHUS L, XFHUS
LA, AT R L AR R -
0.6877, 2R E N 2d -1 = - 0.6877, EI]13 d
R AtHH 0. 156.

FR A R B  FRATT AT e £ COR IR ¥ 31 i 7w
KACIZAFAE. H BRI 1R 45 5k 7 508 57— A4~

1000 1200 1400
fir i

0.00

1600

(a) H i HINT 295557 CY056890 HIE T3 & ; (b) B EH— B 2253

1800

(b)

-0.05

-0. 10

PACF

-0.15

-0. 20 .
0

i B4

(a) B — B 2273 WOREA A AHISCIEL; (b) OV RO — B 22 7 A REA G A AHLSG 1]

BB AL R, BT A% e IEAZ ARFIMA (p L d,
QBRI d e (0,0.5)),p,q EBVE A2 ESHIPE,
INFZIE p,q YI/NT4T 5 () ARFIMA (p,d, q) 1A,
1 Akaike {5 B 20 51 o )0 AT %k ARFIMA (0,

0. 156,5) FEARALA .

R TY B A B

048702-3

#

T HEENR



41 I 2 4  Acta Phys. Sin.  Vol. 60, No.4 (2011) 048702

g LB K gge a0 23 45 T BB ARFIMA (0,0. 156,5) 14
D nn 2y Ly, RSEEES DS T ERGIS p 09
an-k X Pra= 0 N 0.005. XK ARFIMA(0,0. 156,5) 4

oo, JEWEIS b AR EHCHRRE, n R, AR AN A COR SRETF A
MR ABGE R H 1 MO TE B8

%2 IR T AT MR UV, LB GeiH i p (i
VBT 0. 1, B0k 25 4002 BRI 1 5% 22 7 91 o

®3 FEMHRN IR
ZH flivHE PRifEiR2E Gt pfH

ELBE 7 (40 BL) . B T A BLA  ARFIMA (0, MAL,1  0.37456  0.02358 15.88 <0.0001
0.156,5) 5 5 AE AR 4 BE HL 4L & CY056890 JF 51 () MAL,2  0.23100  0.02512 9.20 <0.0001
CGR-FEFH. MAL,3  0.21480  0.02519 8.53 <0.0001
0.0 MAL,4  0.0860  0.02513 3.45 0. 0006
o5k MAL,S  0.08686  0.02360 3.68 0. 0002

5. H4 9 %4 HINI £ 7% 10 4% H3N2
T 5 B A A

2.5 ! . , 4 MK el TREPLERY 9 4% HINIT ¥

0-0 0-5 -0 -5 2.0 FIA 10 4% H3N2 7 51 B 908 £ 8 80 3 #F 19
ARFIMA (p,d,q) B8 e 280461 45 Rl 15
d ¥IRETF(0,0. 5) s X T4 Hif Jm B 8, LB SEiti i p

y=-0, 6877 x-1. 0845

El3  CY056890DNA ¥4l #Y CGR JREEF5 )7 22

H2 BRI HAIERR BRI AR AR 3 8 2 K F 0. 1 HEA gk £
WENE ¢ Gtk AmE o1 FRR AR 4 SR T ARG 1) p (EY B & /N T
6 159 ! 0.2071 0. 01. AT X EELE AR iR ARFIMA (p,d ,q) BEALE
. o ; o TRATSRARAT A A K SE R ) COR 9L S 51 HL
2 12,61 19 0.8578 K BUITE HINT P51 ARFIMA(0,d,5) f
30 16. 08 25 0.9123 JfiriE H3N2 #5040 ARFIMA (1,d,1)#58. fir I3k
3 2007 ! 0.9343 fiTAT 343 Fl ARFIMA (0, d,5) B5i%  ARFIMA (1,d,
42 22.57 37 0.9702 g 2 .
48 28. 46 43 0. 9570 1) AR5 F531 5] HINL 41, H3N2 JF41.

#4 9% HIN JPAIHEERIE B RPN ARFIMA BRS04 11

RIS R & Pk SR
GQ365655 1658 283—1940 ARFIMA(0,0. 18,5) 0, =0.35808, 6, = 0.22925, 0, = 0.23525, 6, = 0.08623, ; = 0.08505
GQ320074 1601 1—1601 ARFIMA(0,0. 13,5) 0, = 0.36664, 6, = 0.26738, 0, = 0.16470, 6, = 0.10600, 6; = 0.08634
CY057284 1536 626—2161 ARFIMA(0,0. 443 ,5) 0, = 0.32674, 6, = 0.27829, 0, = 0.15550, 6, = 0.14634, 6, = 0.08650
60232082 1815 216—2030  ARFIMA(0,0.111,5) 6, =0.35973, 6, = 0.22188, 6, = 0.22919, 6, = 0.08235, 65 = 0.10038
GQ402179 2025 136—2160  ARFIMA(0,0.379,5) 0, =0.36273, 6, = 0.21926, 0, = 0.23053, 6, = 0.08217, 6; = 0.09832
HM014330 974 353—1326  ARFIMA(0,0.373,5) 0, =0.32700, 6, = 0.24028, 0, = 0.16637, 6, = 0.11517, 6; = 0.13136
GQ65538 1085 1—1085 ARFIMA(0,0.290,5) 6, =0.35185, 6, = 0.24899, 6, = 0.14188, 6, = 0. 10144, 6; = 0. 14762
HMO006717 910 491—1400  ARFIMA(0,0.223,5) 0, =0.29892, 6, = 0.25869, 6, = 0.12455, 6, = 0.14679, 65 = 0. 15932
CY055628 1790 1—1790 ARFIMA(0,0.203,5) 0, =0.34917, 6, = 0.20703, 0, = 0.24961, 6, = 0.05821, 65 = 0. 10855
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510 4% HAN2 JFHIREAE(E B Bk FR Y ARFIMA BERIFNIS Bl

P BEAR fir ' PR BRI
CY013107 1259 141—1399 ARFIMA(1,0.412,1) 6, =0.99009, ¢, = 0.56516
EU097810 1254 147—1400 ARFIMA(1,0.321,1) 0, =0.99642, ¢, = 0.60669
EU103940 1410 1—1410 ARFIMA(1,0. 466,1) 0, =0.99378, ¢, = 0.72564
EU103951 1295 74—1368 ARFIMA(1,0.235,1) 0, =0.99826, ¢, = 0.74827
EU097802 1005 105—1109 ARFIMA(1,0.307,1) 0, =0.99209, ¢, = 0.63956
EU103956 976 75—1050 ARFIMA(1,0.150,1) 0, =0.99787, ¢, = 0.76254
CYO013115 1113 218—1330 ARFIMA(1,0.366,1) 6, =0.98762, ¢, = 0.55766
CY031566 1042 79—1120 ARFMA(1,0.316,1) 6, =0.99670, ¢, = 0.55635
CY031568 1020 424—1443 ARFIMA(1,0.324,1) 0, =0.99624, ¢, = 0.62372
CY031560 1049 492—1540 ARFIMA(1,0.235,1) 0, =0.99632, ¢, = 0.60412

5132k ARFIMA (0,d,5) 1% 3% 5 frik H3N2 J¥51)

6. & b % ARFIMA(1,d, 1) #,

ASCEE T COR ARAR & Y T — APt 1 3t ik 25
DNA J¥ 41l % 4 j st 18] e 51 ( CGR AR P 51)) 89 7
2 5 AKACIZ B ARFIMA A58 51 341, 1 %%
AT T HR HINT AU R CY056890 J741 , AE 1 %
3 ] AR A s KOACIC KRR, IR B T
ARFIMA (0,0. 156,5) #7405, N3 2 B3k 3
RIPE A FA L.

SRIG AT T BEHLER R 19 Z507 311 CGR R
FEFH), N3 4 F13e 5 A HITAE ARFIMA (p,d,q) 5%
RIA AL HF AR 4 ik L BTt HINL ¥

A AT UL, DNA 731 1) CGR IR P31 R K
1812 ARFIMA (p,d ,q) BEVERCG B A, Hid
Al 248 ARFIMA (0,d,5) #%1  ARFIMA (1,d,1)
B3 2500 HINL J$51] H3N2 J390. /R B
56 A 2 MU (] S AR AN AT DA B AT
FREH R EE DNA JF51385 BT i 4544 | 1 HL i a] 35 Bl
FRATTA SRS FF 38 H g V9 o I 7

ARSI R 8 R AR S R AT T RIS AT
Je T FRATTHE F 5% 43 B FE O g Al ST AR D e 2, AR
VAR R 77
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Abstract

Influenza viruses are divided into three types: A, B and C. Among them, type A virus is the most virulent human
pathogen and causes the most severe disease. In this paper, we propose a new time series model for influenza A virus DNA
sequence, 1. e. chaos game representation ( CGR) radians series. The CGR coordinates are converted into a time series
model, and a long-memory ARFIMA(p,d,q) model is introduced to simulate the time series model. We select randomly
10 HINI sequences and 10 H3N2 sequences in analysis. we find in these data a remarkably long-range correlation and fit
the model reasonably by ARFIMA(p,d,q) model, and also find that we can use different ARFIMA models to identify the
two kinds of sequences, i.e. ARFIMA(0,d,5) model and ARFIMA(1,d,1) model that can identify HIN1 and H3N2

respectively.

Keywords: influenza A virus, time series model, chaos game representation( CGR) , ARFIMA(p,d,q) model
PACS: 87.10. Vg, 02.50. Fz
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