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@905 Ho63Mo9bL BooBob BHEM1030L BOHOL Bb0sl:
b

r®=(3) . (14)
(13) ©oxIM9bEosMEmO 25bGHMMdOL sdmblbs Bos@sts Maple 353930
desolve 360 390)MO0L 259mygbgdom, M5ds3 99wgaol Losboom 99dgao 36—
GO0 ©3M30JOMEGds IMY3(35:
N(t) = No-t° (15)
Log53 No—bso@ol 365b39wms MoMmEIbMdsd OMOL Lofiyol t =ty dmdgbEdo.
(15) §o63mo9bL RMbJzowme dmEgul, GMmIgeoi 99odergds godmygbg—
o 0gbgl sbowro 3m89MH 0o Lyo@ol BsdmdbsMmgd™ GHGMSx03ZOL MM —
BmboMgdolsmgzob.
303009 M9MgL0E0 565¢0BOL sdM396s, HrMEILoE BY33eg30 sTMIO—

90905 IME9dmeE0s (21) sM5HOHB030 Bbd00L Loboom. dobo  A5afY39@S
035690l No s b M96MgLooL 356539GMgd0L Fgz35L905d0.
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9ol 5©9d35@OHMIOL  gloxgzslgdsE gosbser0Bgdmw 0dbs sbers—
3949600 06EH9MbgEH-0505B0ol oo by 30D0EHIO0L 0bsT03s OMOL Q503
390 39600m©OoL 35630¢BY. LooGol G830l MoMmEYbmdMo30 sb30b9—

0930 [oMImygboos 39dGmemmwo bsboom (gbMogo 1).

d2@09¢m0l bhsdobhoz160 s oob3ghboriemo sbserobo  bGogro 1.
Vi Vh In(Vy) | In(Va) | In(N(t)) N(t) (Vi-Visa)? | (Vi-N())?
1 6 0 1.792 2.209 9.104 232516.840 9.633
2 32 0.693 3.466 3.258 25.996 36.049 36.049
3 65 1.099 4.174 3.872 48.025 288.155 288.155
4 78 1.386 4.357 4.307 74.232 14.195 14.195
5 95 1.609 4.554 4.645 104.062 82.121 82.121
6 120 1.792 4.787 4.921 137.137 293.671 293.671
7 188 1.946 5.236 5.154 173.179 219.657 219.657
8 239 2.079 5.476 5.356 211.974 730.428 730.428
9 278 2.197 5.628 5.535 253.346 607.807 607.807
10| 315 2.303 5.753 5.694 297.153 318.506 318.506
11| 380 2.398 5.940 5.839 343.273 1348.899 1348.899
12| 421 2.485 6.043 5.970 391.599 864.391 864.391
13| 454 2.565 6.118 6.091 442.042 142.990 142.990
14 | 482 2.639 6.178 6.204 494.520 156.745 156.745
15| 505 2.708 6.225 6.308 548.960 1932.500 1932.500
16 | 601 2.773 6.399 6.406 605.299 18.478 18.478
17 | 624 2.833 6.436 6.497 663.476 1558.385 1558.385
18 | 723 2.890 6.583 6.584 723.440 0.194 0.194
19| 769 2.944 6.645 6.666 785.140 260.511 260.511
20| 810 2.996 6.697 6.744 848.532 1484.752 1484.752
21| 872 3.045 6.771 6.817 913.575 1728.451 1728.451
22 | 932 3.091 6.837 6.888 980.228 2325.955 2325.955
23| 991 3.135 6.899 6.955 | 1048.457 | 3301.299 3301.299
24 | 1068 | 3.178 6.974 7.019 | 1118.227 | 2522.780 2522.780
25| 1157 | 3.219 7.054 7.081 | 1189.508 | 1056.746 1056.746
Volsdl | o Co Cy R? TSS RSS
488.20 | 1.2533 | 2.20868 | 1.51376 | 0.916066 | 253810.50 21303.3
No b F-2600. o
9.10370 | 1.51376 | 251.0253 372.15

Vi 39960 8903353L dmbozgdgol Lso@ol mbozs)® ©sdm 3009 gdgE—
05 dgLobgd, bmem Vi 394@GmM0-6mMmol dgLsdsdol 3gHom©9dl mgqddo.

30035¢0L{obgdm Mo (15) BMbJEow®mo sdM30WYdIMWIdOL sOHOROT bs-
Losmb, Moms MYOOHMb39w3gmm dmbgMbgdmeo 53MMJLods30s s MmOl
500933°¢)H™MO0L  J9x35L900LsMZ0L BoFoMHM LEHGOLEH0IMMO FobobosMYdIg—
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d0L 3009 s 9B0BO, odm3z0Ygbmm RMbJz00L FohMz03900L 3OME9LVY)—
695. 3935 MPSMO0MIM (15) godmbobwyegdols mMogg Abs6y:
In(N(t))=In(No)+b-In(t), (16)

399099 30 999303 9bmm s0bodzbgdo:
y=In(N();
50 5060d36900L (16) BMOIMEsdo dg@sbols 9999y 3030090 MgaMglbools HeH—

x=In(t); co=1In(No); ci1=hb.
9303 39063 Mengdsls:
y= Co+ C1'X. (23)

365¢00B0 Bo@oMs Analysis Toolpak 3539@0b 0bbE®Mw9dgbE900L g59mygba—
00, MOl JJIROWE PoBOLIBEOZMS co @ c1 356539 BHMYOoL Fgdgao 9603~
B9emdgd0: c0=2.20868; c1=1.51376.

062030 390l 5093353 IOMO0L TgLogzslgdws, Jowgdmw 0dbs LESE—
obGH039M0 5 OL3YOLOYIEO SBsEOBOL oMo FsB396gdgdO:

98096090 $65¢70 Yol bhoholhozs aboocro 2
Obser- of R square | Standard | x variable | Intersept | t-Stat | t-Stat
vations (R% Error (o) (cy) (c) | (cd)
25 24 0.98 0.133 1.51376 2.20868 | 46.25 | 27.43
35P®%039829¢cm0 e erols oob3gmboriemo sbserobo sb®ocro 3
pygooe df SS MS =
©93M9boos (Regression) 1 38.277 37.603 213.76
6sdomo (Residual) 23 0.411 0.01
LogOom (Total) 24 43.918

©9G9M0bs300L 3098303096EOL Fowaerds 3603369 mdsd (R? =0.98) s go—
d960bLs (F) s BEGH0IbEOL (t) 3M0EIM0MIGd0L BodEHMdM0z0 d60d3zbgEm—
0900L 99969059 3O0E03Mw 3603369eMdYdMb 3bsym HOR030 dm®gwobs
@5 dobo 3m95303953HJOOL LBHSEOLEH0IMOO Lo®{dmbmgds.

239060503900 IMmEIEol co s 1 3m98030g0EJOBY WIYHbMdOMs
0dob 45035¢0ob{i069d0m, HMI 50bodzbol Msbobds co=In(No), GHMsxgoz0L (15)
99 oLsmM30L 2560LsBW3MS Ng @ b 356599EHM9d0L F935190900:

b= c1=1.51376; Ng=exp(co)=9.10370.

50 86003690 md900L (15) gm®mImesdo d9¢s6ol 990y 8030090 Lso@ol
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AH®553030L 3O0MbMBoMGdOL BMbI300L 3b3MgE T Labgl:
N(t) = 9.1037 - t 151376 (18)

UAOGOLEHO3MMO0 S OL3YOLOMEO SBsEODOL FgMPYdOL FoAMYgbgdoo
398355 3000 5G)MR030 IMPIWOL 509335 IOMDS. Q5564560 gdsMs
390092900 9my3z5600s 3G 1-do. 3bOHOW0EIHL BBL, MM gEgMI0bsgool
309803096@0L 86083690™d59 dgoa0bs R*=0.92, o3 dowowr 8s639690mo
Mbs Boomzowmb.

(18) 9m@gol 5©93395GIOMOS 50939 F9nsLs Bodgmol 300G M-
doom. dolLo 7ogdEHomMo 360d369eMds 25TMOMZHEs BMOHTINWOm, HMIYO 50—
4o6gdl 3538060l ©93H9MH0bs300L 309530309bELS s F-300¢ gm0l dmmols:

R?
F= n-2).
1-R? ( )

F-36039600730b 359@GHocmds 36033069c0mdsd 950065 Fauyp=251.02, 653

(19)

509953 90> 360936936900l a=0.05 ©®bolomzol godgMol gobsfowgdol
360030390 §96OEGH0qd0L 3bM0E0sh s0gdMe 36093690 MmdSL Fiees=2.38.
9L 603653L, G Ho 303mm9bs 8tm@geol 56155009335GO®OOL 0omdsBYg 34—
0300905 5 J00©Yds 5 EJMbs@omeo Hi303mmgbe.

6ob. 10-Bg dmygzsbogros (18) dmpgerol gmbdaoom GMmogozol dmbsigdgdol
3360HmJbodo300L MR030, MMIYE0E 93MgM39 3bswYmxl Jowgdwo dmgw—
ol 99399 BH0sbmdsLs.
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29bboeo dmEgero 56 0m35wolobgdl Lyo@ol GHMogozol 99BMm©v—-
WML, M53 39B30MHMDYIMW0s F0HBBMOIM030 59OGHMEOO0LS S 0bEHIMbgEHOL

Ju9eols ImabAsMOYEMS LELEOYIO COMPIBMIOM. gb Mogol TBGOZ Q53 gbsL
5b9bl ImEywomgdol  F9gaqd0Hg. MMMEO 56O MO 3035M9EM™, MMI
A®553030L 99L3MmbgbE0IWMEMmO B, MILOE SROWO g3l sbers dgddboero
Loo@ob BbJaomdol Lsfyol 39MHomAao, 56 Fgodwrgds bobyMdwogzsw Fgbstr—
BBl s FMLoermbgwos dobo 4903390 LGB0 DBIE0s. 0doLsmM30L,
6™d 993d0mo ImEgol 25dmygqbgds sbowo 3mdgmEowwo Lso@ol GGMszgozolb
36OHMbMHB0MGOOLIMZ0L OHMOL MBOHM OO 39MHO0MEOL Fsbdow By, 93939—
©M0 dob SBNLEJOL 08 565 MP05BY OIYMHEMdOM, Mo SMLYdIMBL Lodm—
db3oM90@M BHEMSBR0ZOLS S BOMEIMAOVIM0 3353008 M03EbM3BdOL obs—
9030L 396MmbBMI0gM90505 JGOU.

39630bowMmm 0 MH9I630S MM 2obGHMWNds, MMIgEwoE SOfgML 3m3v)—
W5300L HOEbM36900L 0Bs03SL FGHBOMMYO BosMligdm MglmMLYdOL 06—
d90d0:

d
%:x(t)-(r—%-x(t)), (20)

LoOE3 1-3M3s300L BMEOL bgg®omo LobfiMoxngs; K-3m3mamool dsdlo—
955 JLodEM MoMEIbMBY; t-MMY; X(t)-3t3)5300l MoM©YbMdss.

5060360 2963 Mgd0l BLE) STMBILLBL, FoMdmowaqbl BgHbomELEHL
2bJ309, MOl 4M5x303L S—ob Abgoglo Bm®Ts 5J3L S W MAOLE03MOO IO—
Mol LELYIWO MO 3BMdOEDO.

3990309496 B9gOBOMLEOL 25bGHMEgds B39bo Jgdmbggzolsmgzol, Mol
Log3mA3geLsE 2399938 OHMYME 58M(35650S F0bssOLMIMOZ0 AbsgLgds, SBg—
39 0L o693 gds, O™ (20) godmbobwyargds, (13) Lobol O0BIMIBE0SXMMO Q56—
A™MEgdoL 390dm dgdmbgg3oL Ho®mdmoygbl. Bosgmgzowmm, MMmI: x(t)=N(t)-bo—
0@ob ImdbTsMHGOIWMS MM YbMdss M™OL t ImIbEHT0; K-Lso@ol dobbm—
06030 9IOGHMM055 EEIVSTOL 25635303580, HMIYE0E A9B30MHMBYGOWWOs
MmO 3 063 gMHbgEoL Imdbscmgdgems Labmmdom, s15939 Lso@ob &gdbo—
3960 J9LodEgdMdOm; r- dbdoM9gdgwms ®oEbgzol BOEOL 53mbdioss.
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5060360l 45035¢0lfobgdom, (20) 2obEmMeEgdol 3069 3535MEH03900LS
s 35830 BOEOL FMbd00L (14) 3609369 ™dOL Fg@sbol J90gy, 8030090m
BooGob GHM53030L BHOL MWL, HMIgeoiE 89090 PORIMI6E0SMEOO
2396@Mgdom sofgegds:

dN(t) /b N(t)
NG _ (B, <1 _T> N . @1)

3009090 29bEHMEgdol 58mblibsd Maple Lol gdsdo dmg3i3s LESOEHOL GHMO—
13030l EOMDHY IO gdOL BMOTMS:
N = —

THPNgK (22)

Lo No-Lso@ ol 16035 M 30D0GMOMs MoMmEYbMdsy EMMOL Lsfyolb t=to
9d96@d0; K-Loso@ob 30HBbmdM030 5100@MM055 Mg-0sdol 256853 md5d0;.

50 8900bgz93580, 5dm3565 IaMToMgMdL (22) 55O R030 dm®gerol b s No
3565393900l 99535193580. 53 JoDBbom godmygbgdme 0dbs 3bGOEIME 3OMEg—
beme Excel-ob m3@03s¢n)®o 58mbsblbols dogdols Solver 3Gm39m6s, MHMIg—
o3 d9060L 3003 9M0MBs© MIF0MIL 335G MS IgNMEL 0Y9bydL.

9050300900 InEYOoL 965E0Bo BoEIM©S 2-©M0sbo 063 M3oem—
00 509099 06@9MHbgEH—-050sB00L FHM9x3030L LEHIEHOLE03MMO FmMboi39dgdols
s K=1650 96038369c0md930L5030L. 300e05b6mdsd0 565¢r0Bds dmo33s MH™MOL
50 0560 396MH0MEO. J55b6a56MH0Tgdsms Fgga9d0 Imygzsbowos gbMHowo 4-do.

330350 53mbsblboL dogdol 3GrM3900w9M53 (29) dmEgEol 35610dgE—
900 99dga0 3609369 ™dgd0 Imy339:

b=3.279 o> N¢=9.0858.

&®553030L BEASGOLEHOIME BMbS(39990056 MYOL 5©Y335@IOMdOL Fglo—
B3LYIWO F9BOLEDBWIMS LGSGHOLEBHIMMO s POLZIOLOO SBsEOBOL do—
0050 FobsL0sMYOEYOO:

~©93H9M30bs3000l 3m953030963H > 3603369 ™MdsS R?=0.9765, 653 5005}9ds
Hobs dmgeols sbsermae 3sh396909w0l;

~LGobIOEMTs F9300MF50 T9o0bs €=0.1825 08 30MHMd9dT0, HmEs dobo
05053059 B0¢gd9w0o 360d3bgemdss £<0.5;

—(25) gem®dMerol Jobgzom 2sdmmzwowo F-300@& 900308 3og@o6o
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960093690d5 99500bL Fesge.=954.184, G153 Log®AbmdEo@ 5¢905¢3)9ds Lobm—
0oL a=0.05 E™bolsmzol godgmols dsbsfowgdols 360d369emdsl. gl gocgdm—

905 5369039 5BEGHMGOL IMYEol LESEHOLEH03MNO LoOIM6MdSL.

6bGoro 4. 9m@©09. dmgerob Uds@dobdoz2mo s @oldgmlboremo sbserobo
V, V, N(t) (Vi-Visz)? (Vi-N(t))?
2 32 1.068 990582.278 956.778
4 78 10.315 901132.518 4581.228
6 120 38.328 823156.998 6670.284
8 239 95.002 621385.358 20735.540
10 315 185.948 507342.798 16654.426
12 421 309.575 367575.438 12415.424
14 482 456.857 297330.278 632.150
16 601 614.422 181714.638 180.138
18 723 769.092 92586.318 2124.444
20 810 911.229 47210.598 10247.256
22 932 1035.717 9078.278 10757.146
24 1068 1141.194 1658.118 5357.292
26 1191 1228.672 26804.238 1419.161
28 1262 1300.315 55093.478 1468.002
30 1344 1358.621 100311.558 213.783
32 1403 1405.986 141165.518 8.915
34 1489 1444.504 213185.358 1979.855
36 1528 1475.926 250720.518 2711.731
38 1554 1501.668 277433.958 2738.595
40 1597 1522.866 324580.878 5495.854
42 1628 1540.417 360864.518 7670.827
44 1681 1555.030 427349.838 15868.318
46 1700 1567.268 452552.198 17617.797
48 1729 1577.573 492410.958 22930.128
50 1755 1636.298 529576.398 28460.263
No b K TSS RSS
9.0858 3.2797 1650 8492803.040 199895.334
Vg R F-25909.- o
1027.28 0.9765 954.184 91.2632

BodME MM, b s No 3665393 M9d0L F9Eobol 39dgy sbscro 0bEgMbyd—
3505B00bL LYOEOL BHMIB0I0L 3OIMPBMBOMYOOL FMPOROEFOMYIIO IMPIWO

d0009dL 9999 Lobgls:

1650
1+-t73279.9.0858 1650

900900 dnEYEols 3G LSOGHOL GHGM9x3030L s3MMJL0ds300L JMOTO—

N = (23)

30 309435600005 Bob. 11-B9g 5 30D 3bsEYmBL ol 9539dEH0bMBSL.
305330300056 53Mgm39 BsbL, MM sbems 99ddboero 0bEHgMbg@E—3s0sBools bo—
0GobL BHM933030, BY6J30Md0L LYol 9Eo3HYg, X9 9Ju3MbybEosw MM 0BEO—
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Bob. 11.

d9Lsdg 0530L dMEM 35M5xM9x3d0 obboW MWy BMbJ30MmdOL TYsEIGd—
M 6950030 063HgMbgEH—0505B0o0L LodmIbIsMGd™M GHMIBOI0L godm3zerg3zol
9900035 @5 JgLsdsdolo 0b6xMEOTs309wo  BH9dbmmaogdols sSEfges. bs—
@oBoLOL, BsOEHOL Ym39OEOMHO BHMR030 FoMdmoagboe 0dbs dgdmbag—
30000 3MHM3E9LoL OMOmMOo A)H3M030L Lobom. 25dm 331935 BSEIMS BRGNS 6
30L 3s6d0Bg 063 gMBgEH—-T50sB00oL LyOEOL 30HBOGMOMS YM39LOLOMMO
509bMBOL MoMdIBY 390-965¢0E030L 0bLEGHMMIGDEHJd0m BoMgdIEo LiEs—
GoLEH03MM0 3Mbs3999d0L Lyxdz9Ww DBy, GMIWgdog Jbosd womom 3F 3003l
(Bob. 12):

y(O)={y(tr), y(ta), y(ta), ... y(tn-1), Y(tn)},

boQS3

N-0533003900L dmdg6@&gdol 56wy df3M03d0 {93¢9gd0lL (mbggdol) Momg-
B™d55, ®MIgerois 29bLsBP3MI3L PHMomo 330030 LoaMdgl. 4obbowrwe Jg—
dobgggzodo n=182, Ms3 99500396l 6 30l dsbdow by 330039008 WYMS Mo—
9bMdsLs;

t1, t2,...,ta—MMOL 339639305, O®MIgddoa MM 39LBY 330603905 bgds;
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Develop Software and Statistical Models
for Evaluation of Traffic a Commercial site

Abstract

Commercial websites are one of the most common types of Internet resources,
tools and methods of design and analysis of which are actively developing. The analy-
sis shows that this development takes place in two directions: 1) development of new
and improvement of existing hardware and software of the commercial site; 2) de-
velopment of new methods and models for the study of the functioning of the comm-
ercial site.

Ensuring and maintaining high consumer traffic is the main objective of a commer-
cial website. Despite the variety of software systems and platforms, their use requires
significant resources of the site server and does not ensure its normal operation in
conditions of high traffic. This fact makes it relevant to improve existing and develop
new software systems.

In this paper we developed a method of improving the software of a commercial si-
te and the corresponding software product, which is based on the use of Python prog-
ramming system. On the basis of web frameworks Django and Flask, designed hybrid
CMS system for site content management, developed its file structure and user inter-
face. A number of new and modified software modules have been built into the soft-
ware to ensure its effective functioning. It is shown that the new software system
provides work with the site server with different from the existing logic and allows
more efficient use of its hardware resources. The developed software has been tested
for the website of the online store, which is designed on the basis of the methodology
proposed by the author. The results of testing show that even in the case of high user
traffic significantly reduces the load on the hardware resources of the site server.

The second major problem of electronic Commerce is the problem of ensuring, ass-
essing and forecasting user traffic website and also, Issledovanie effective functio-
ning of the whole site. The analysis shows that this problem is solved in two main
ways: 1) the use of web statistics tools located on the site, which make it possible to
monitor the main performance indicators of the site during the operation; 2) the use of
analytical methods and models that can be used to assess and predict the functioning
of the site at the design stage.

Website performance indicators obtained by web statistics tools are statistical esti-
mates of random variables used by management to optimize the structure and process
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of site navigation. These data characterize certain aspects of the process of visiting the
site by the user, but do not take into account the random nature and dynamics of the
process and do not give a complete picture of the traffic and functioning of the com-
mercial site.

Studies have shown that it is equally important to evaluate user traffic and the fun-
ctioning of a commercial site at the stage of its design. This will give the opportunity
to choose the right hardware and software site, make a forecast for the future, to assess
the feasibility of investments and investment volumes. The solution to this problem
are analytical and statistical models, which are based on the application of the theory
of Queuing and Markov processes and investigate the behavior of a discrete system
such as “user-Sait”. These models, although taking into account the random nature of
traffic and the functioning of the site, but require reliable estimates of a large number
of probabilistic indicators and significant computational procedures, which compli-
cates their practical application.

The paper proposes two statistical models to evaluate the user traffic of a commer-
cial site. The models allow quantitative description of traffic dynamics, are free from
the shortcomings of existing methods and are convenient for practical use. Approbat—
ion of models is carried out for statistical data of the online store designed on the basis
of the software developed in the dissertation. Methods of regression, statistical and
variance analysis evaluated the parameters of the models, the adequacy and statistical
reliability of the models. Practical application of models makes it possible to make a
forecast for the future, to assess the feasibility of investing in a commercial site. Mod-
els, with a small modification, can also be used to analyzis user traffic of non-comm-
ercial saits.

The paper also developed a methodology and appropriate information technology
for the study of probabilistic and statistical characteristics and traffic structure of the
online store in the established mode of operation. It is shown, that in this mode, user
traffic is a time series of stationary random process, with normal data distribution law,
which contains only a random component and its elements can be considered as ran-
dom oscillations around a certain average value. The obtained results can be used in
further studies to build autoregressive models for predicting the user traffic time

series.
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