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General Information on the Thesis. Recently efficient using of quality control
(QC) methods in various fields of human activity is beyond questions. The advantages of
using of QC in educations are summarized as follows: Clarity of Organizational Purpose
and Direction, Higher Student Performance and Lower Dropout Rates, Roadmap to
Achieve the National Education Strategy, Enhanced Product and Service, Higher Faculty
and Staff Well-Being, Satisfaction, Motivation, and Retention.

Quality Control being a part of general Quality Assurance is one of the most

important component of Management of Education Process. Efficiency and
Successfulness of any Educational Institution are directly defined by correctness of
policy and procedures of Quality Control and timeliness of its undertaken actions.
Assessment of students and quality assurance of teaching staff belong to such activities.
They constitute the biggest part and play the most important role in Quality Control and,
thereby in the entire process of Management of Education Process.
Topicality of the Research. Quality Control being one of the most important parts of
Education Management has several dimensions. One of them is organizational issue,
efficient implementation of which requires quantitative measurement and assessment of
quality. The latter implies necessity of usage of Quantitative evaluation Methods -
Statistical Quality Control (SQC), which makes the whole process of quality management
more objective, unbiased and measurable. By its nature SQC can provide quantitative
estimation of above most important characteristics of educational process: 1. interrelation
between education level index and quality; 2. quantitative measurement and assessment
of quality. Also SQC provides evaluating of assessment standards, provides comparing
procedure of them to current outcomes (tests, exams grades) and decide to what extent
the standards are met. The latter is core activity of Education Management process.

Objectives of the Research.
The following Objectives were define:
1. elaboration of unique scale for different sets of grades of various disciplines;
2. elaboration of method of mapping of different grades of various disciplines
to the unique scale;
3. elaboration of the method of determining of standards and their control

limits;



4. elaboration of measuring of to what extent the standards and current results

are close (to what extent the standards are met).

5. elaboration of the comprehensive procedures, algorithms and Software for

Statistical Quality Control in educational Processes.

6. Elaboration of methods of teaching review, both for individual teachers

assessment and for their comparison efficiency evaluation.

Methods of research. The modern methods of mathematical statistics were used:

estimations of parameters of distributions, equating, contingency tables and ANOVA.

Scientific Novelty of the present research is as follows:

L.

general principles of educational processes Statistical Quality
Control were elaborated;

a new equiscore equating method of students grades has been
elaborated; the method permits to compare exam results of different
subjects and different years to pattern distributions

a new method of determination of pattern distributions of scores of
exams of students groups has been elaborated,;

a new method of modified Contingency Tables methodology for
educational processes staistical control has been elaborated,;

a methodology of determination of students grades standards and
their acceptance intervals has been elaborated;

a new method of quantitative evaluation of teaching processes is
elaborated. The method permits to evaluate efficiency of teaching
within one group of students and comparative teaching efficiency in
two or more groups.

a new computer program (written in MatLab programming

language) to realize statistical method has been elaborated.

Practical Value of the present work lies in the fact that all obtained results permit

to implement precise and unbiased control of current studying process which is the

importance action of education management.

Presentations of the research.



The main results of the work were presented at too scientific seminars in Georgian
Technical University and at the International Conference on Americans Studies.

Publications. 8 articles on the present work were published.

Structure of the Thesis. The Thesis consists of 145 pages, comprises 4 Chapters,

References, 2 Appendices, 26 Tables and 9 Figures.
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dmmbM36900@b 2odmIobsty.

(5) o5 (6) 390mygbgds 0dwg3zs Lsbodmdm sbsfoegdols  3oMsdgEHMmgdols
9999y 9609369c0md9dL:

n, =67.65, B, =17.30

5 39700 4obfowgdols 9999 39dmUBsbmengdsls
1

-1.701(g-67.65)/17.30 * (12)

F, (9,67.6517.30) =
l+e

gb®owo 1 9mbs39d9dHg ©oyMEbmdom ogm  Fgxnsbgdmwo  d9gmBg30L
396500qdol 356539BHM9d0, Mol dggao3 dmyzsbowos sbGow 2.

6036900l 99MHBg3000 gobsfoergds gb®owo 1
60ds b0ds (SN b0ds 60ds 60ds
ID ID ID ID ID ID
bo bo bo bo bo bo

47 16 81 31 70 46 73 61 80 |76 |79

88 17 67 32 91 47 96 62 78 |77 |90

82 18 74 33 69 48 81 63 76 |78 |84

67 19 73 34 75 49 63 64 67 |79 |79

90 20 83 35 92 50 92 65 88 |80 |98

37 21 56 36 70 51 65 66 72 |81 |65

46 22 58 37 75 52 79 67 67 |82 |78

O N O O B~ W N B

48 23 79 38 79 53 64 68 78 |83 |86




10 | 45 25 46 40 71 55 72 70 78 |8 |73

11 | 56 26 88 41 81 56 66 71 74 |86 |76

12 | 68 27 78 42 64 o7 75 72 79 |87 |72

13 | 52 28 65 43 79 58 62 73 59 |88 |67

14 |38 29 57 44 73 59 85 74 68 |89 |77

15 | 57 30 75 45 67 60 69 75 75 |90 |76

3bGogno 2

BOSbLgmAdodgogmo 39dgms@doygdo Lobdodggdol Mgaymgboygano
S>bsgnobo
1 2 3 4
. e LEobos@ o t-
30980606050 Geemdoggds | LEsdob@ogs

"’°3%E§;’3:Q° 9.63 0.27 35.31

390 byg@o i i
40993009680 0.14 0.00 35.14

JMobmMo  3m95303096¢0L S ™ez30Lwgswo 9360l 3603369 mdgdOL
3990yggbgd0m 53005 F935856Mmm FgMHbg300 39N SEHOMMO 2obsfogdols
3565393900

n,=170.32, p,=12.42.

5 dgLdsdolo 39FMWSBHOMEMO 2obsHowgdols Lobyg
1

. 13
4 o 170L(g-7032)/1242 (13)

F.(9,72317.00) =

gbews  Fgodegds  godmgzgoygbmo (1)  gwbjgos, Gsms  3056a5M0Mmm
396B930L 3MMm396¢0gdol Lobggdo Lsbodwmdm gobsfiorgdsdo.

©5313935m, Gmd B396 Mbs Fmzbobmo JqloBYzoLbmds (293500565060M)
gb®ow 5 Fomdmagbowo aodmiEol  d9aagdol  2odlgwgwo  Joems (51
dowo 100-osb) Lobodmdm gobsfoergdsdo (12). 58 dobbom 3900@9gds F9d9A0
Bodox gd0:



1. Fs(51) godmomgmms
1

-1.701(51-70.32)/12.42
+e 17K )

F,(5172.31,7.00) = - —0.07=7%.

2. 50 9900930L dqloByzolbmdol dmdgdbs Lobodmdm sbsfowgdsdo (12)

1.701(

70.32—67.65)

17.30
e

el ™ (51) = =0.16 =16%

12.42
1.701[ 70'3127__3607'65j N (1— 0.07 jl?.so
0.07

e

0505boodg, vy JgboMBg3  2obsfogdsdo  (3Mmb3MGMIwo  2odmiol

6036900l  LodM3egdo) HotrmdsBgdgwo LEHWMIbGHJdo Tgoya)bgb  dmgwro
LEAHMEIBEGHIOOL MoMmEIbMdOL FbmEm© 7%, 96 93% EOIWIIOMOIE  AS0IMIL
Qs 2o0miEs,  LsbodMdm  goboffoegdsdo  HoMds@gdgwro  LEbEHYdIOL
Boffoero gopabl 16%. 356536900 B08bsgl, MM F9dmfdgdoo godms
LogMdbMdEO® MBOM  5©30W0s, 3000609 ol Mbs ymxzowoym LsbodMdm
39bsffoqdol (Ammbmgbols) dobggzom.

0530 JdgUsdg 9BMds  LGHBPIMEJOOL s  La®fdmbmgdol  (Jobowmgdo)
06@96M35wgdol  9gx3sLgdgdol  dgomozol  J9dm8s3gdsl. gl gom©Oo3o
9960©bMds 7odBHMmEmwo 3bM0Egool BEIGHOLEH03MO FJNMEOMEMAOL. b
500b603bml, Gmd B3z96  dmzsbobgm 53  FgIMEOMWMAO0L  IMPOROZHEO0S
Lobifoganm 3639L9d0b bstolbols LAOGHOLE0IMMO 3MbE®Mol
59m(356900L5m30L, o853 Bmombmgzs J9dmbgzgz0m0 JHRMEOIO 3MHMEILYdOL
doM0mo©o 36999008 s ©YOdMWYdYIOL  godmygbgds. o  dmyzsboros
dbmemE LsdMmE ™M 3909900.

B30b gobowoogm 89909y dmEawl: dmi3gdos M fergdol ©@s N
©obL303¢069080  Bo@oMgOMEo  godmEEgdol  dggaqdo oo 60dbgdols
9030600 256550 gdqdol Lobom. 25dmE©gool 99w9gaqd0L d9x35L900LsM30L
B30b  3094gbgdo  Lodwmoewm  (390sbMM0)  3BMmEgbGowmo  Mobygdol
©wmE0bgdols 360dz69wmdgdL

f f.
fif :%’ (14)



f., = Z fy = ZN—” > f, = Z fi = . N—” -99Lododobo  Fotyobory®o

LobdoMggd0s, beem f, = anzm: fi :zzm:i
i=lj

=1 i=1 j=1 Njj

3b505, (14) Looggdo obsblfor <Mbs 093zbgb AoMIBEbMEbO
LoB0MIM QobsHowgdsTo.

UEObIMEJOOL 60369 MdGOIOL goblsbzmol 8999y, LEIGHOLEH03MOO
bs®obbol  3mbEHOMEOL  FHMO©oE0MEo  IgMmE™EMmaool dobgogom, wbs
3960LsBEZOML 58 BEGHIBPIOEHIOOL J39d @S BYS ILYIZgd0 LoMBEHOME™
LoBO3MGd0.  M39bsL3bgbo  Fgodegds  godmmzwro  0dbsh,  Hmymeg
Bn®docrm®s  aobsfowgdmo  gdmbggzomo  LoEoEIadoL  wmEobom
Lo™HIMbmgdol  06FHIM35wgd0, OMES  MEbMd0s  LEHIBPIOEHMO  FoIHOS

(0oL39gML0Y)
~ Sj
LCL,; = f, —twlﬁ (15)
QS
~ Sj
ucL, = f; +ta,n,1ﬁ, (16)

BoO3 thosny = N-1 M530LMBWGdOL boobbgdol ddmby 5 3Om 396G IR0

LEGHOMIBEHOL QobsHoggdss

Z(fij - f. j)2
S; =‘:1—1- 36MM396GH0MOHO Mobagd0lL oldgmlool axseligds.
n —
503505, (15) o (16) 0dwg3s I-00  (geofool s  j-6o

©ob303¢0bol  608bgdol wmEOobol Lo®fdMbmadol 0bEgMzowb.

0y 306309GH Mo 498mEEol  BsdMowml  (dgosbol) 3OmEgbdowmmemo
obgo H3wgds Tgbodsdol LBoDBEZMOL gocgm, Mbs 4539009l ©sL330s, BT
dm3gdmo  999a0 9O 5oL dobowgdo.  s3oL M350 BoBgbos

d9L5dergdqo: (30 LHogergdols d90MOMEMYO0o, 3O



Lobgerddm3zsb9wmgdo,  9MTgLeBIMOLO  Logsbm  4oMgdm s Sy  999IR.
439039 b Lobogewrm s@dobolGMogool dbMHosb dmombmgl L3gEoswme
399m3mg390L, o3 9oL BEAIGHLOGHO03WMOO  F0EYMIOL  BIOMYEGOL  QIMYOD.
09099853900 Igm@OL  QOMHGIMgds  IEAMISMGMOL  0dsdo, GMI ol
L53ogdsls  0dEg3d  29393MBEMMEMEO s LEHIBOMMI© F930b5GRMbmm
Lobogarm 36Mm3glbol LobvMzgmo  ©mbg, Goysbsi 99 dgomol dgdzgmdom
d9L5dgdg0s  FoBOLLBEZOML s A9TMOMOEbMml  Lolifogwm  3OHMmEgLOL
LLEGHO, F0MMIOIO SOYOMGO.

oEbmdMm030 355¢0m0

439300 B396  dma39e3L  m@obol 3600369 ™dgdOL,  LEHObIOEHIo
2oIBEOGBOL s oo LIOFIM6MgdIOL  0bBHYMZoEgdOL  Fo9bRIMOTgdOL
LSO MBEAGMSE0M  Foadomo.  25dmyqbgdmos gbMoo 3 Lsdmgerm
9mb53999%0, Los3 dmYz560w0s IOMEFIBGHOWMMHO  2omsbsdMgdol Bbdiool
d9039mdom 339  3oModdbowo 25 aodmiaol  Lsdmserm  Bodbols
360Hm39bGH0wmemo MHobygdo.

3b®owo 3
Lodmom 6odbols dgmBgz0mo 3MMm396E0WWMGmo MHobygdo.
oliz03eobgdo
1 5 3 4 5 E@rg)ojm&]&ob
Lo bgdo © d o™

824 |555 |86.0 [826 |[76.0 [3825
825 |575 |703 |81L1 |715 3629
83.7 |506 |86.7 |737 [733 [368.0
818 [629 [639 |805 |69.4 |358.5

5 813 [380 |789 |735 |835 |3552
LggBgool xodo 411.7 | 2645 |385.8 | 3914 | 373.7

boobrodBgeo 09 194 |99 |43 |55
g)oggolﬁ(ﬁo ' ' ' ' '

AWIN|F-

oliz03a0bgdo/
Logbgdo

béﬁf“’fﬂg\“o 021 [222 |234 |1.02 [129 |3m@osko sodo
aosb®o . . : : = 1827.1
Lo@{Iybmgdols '

0b@g®goao

2.84 |29.65 |31.27 |13.66 |17.19

(14) godmygbgdom bhggb aodmgmgomgm  Lodygsermgdols Jmbogmebgemo
30m3gbG oMo Msbagoo (3b®ogoo 4)



3gb®oano 4

bodggoamgdols dmbognmwbgano 3O M39bG0 YO0 Aobygdo
oli03eobgd
R Loabgdo 1 2 3 4 5
1 86.19 5537 |80.77 8194 |78.23
2 81.77 [5254 |76.63 |77.74 |74.22
3 8292 |53.27 |77.70 |78.83 |75.27
4 80.78 [51.90 |75.70 |76.80 |73.32
5 80.04 [51.42 |75.00 |76.09 |72.65
gb®oggddo 5 s 6 dmygobognos bgws ©o  Jggos  Logmb@®meanm
Lobwgmgdols dbodgganmdgdo.
gb®ogoo 5
Lo'dygoemmgdols dolsgmebgao 30m39bG 0@ M0
@562 g60L Jgges Logmb@@menm Lsbrgmgdo
©ol303g00b
1 2 3 4 5
Fangdo
1 85.23 [4533 |7017 |7731 |7241
2 80.81 |42.49 |66.03 |73.11 |68.40
3 8196 [43.23 |67.11 |7421 |69.44
4 79.82 4185 |6511 |7217 |67.50
5 79.08 4138 |6441 |71.46 |66.83
3b®ogno 6
Lo'dygoemmgdols dolsgmebgao 30m39bG 0@ Y®o
@5bg960L bges LogmbB@menem Lobwgmgdo
oliz03aob
1 2 3 4 5
Vemgdo
1 87.15 [6542 |91.36 |86.57 |84.06
2 82.73 6258 |87.22 |8237 |80.05
3 83.88 [63.32 |88.30 |83.46 |81.09
4 81.74 [61.94 |86.29 |81.42 |79.15
5 81.00 |61.47 |8560 |80.72 |78.47

bsbo 2omLgsm  0dsl, G™J

(fergdo)  @>  9oblbgsggdeo

gb®ow 4 Fomdmagbowo  wmpobgydo,
5M0L  LEHIBIMEJdO, MMIgdoi 0Yy3b9b

Ao30b

3mOHIoOg0wbo  IMs35efrosbo

(obE03w0bgd0)

©53306390900L



Log3mdzgeby. Tgbodergdgeros F9350MMm bo®molbol 333500 dsh39bgdgdo,
OMIIOLg  3090MEmdm 89099353900 dgom©ol  Loggmdzgandyg, o
bomobbol  bEASGOLEHOIMMO  3MBEGOM@OL  BHMIOEOWOo  JobsbosMYdGdO.
Mm6039 09dmbggzsdo  obgbo  96M0sb: 1. BEbIMEGHI0o ©@s 2. doboswgdo
06396350900,  O®AIo03  39boLEBO3MGO0D  BMamOE  LsGFIMbmgdol
0639603509008 dmm §9OEGH0wgdo. gl dLoasgLgds FbmEMmE FMOTSEMEMO.,
50965(3 L3obIM Yoo baGolbob LASGHOLEHOIMO 3Mb@GM™m@do
0o60mo9696  Fobolifo®  2obLsBMIOM 496990  (3MBEGHGM@OL  3GMEqLoL
d0domm)  LoEOEYqdL.  oLobo  BIIOB  OmameOE  FHYJbmEmaommOo
dmmbmgbgdo, 038  ©@OML,  Gmags  Lsdbfogwm  3OHmEglgdol  baGolbols
LAOGOLGHOIMO  3MBGHOMEOL  JgBmMb3zg35do  LEBHBPIOGHJd0  FoMTMoaqb9b
3MbG®Mmol  3OHm3Eglol 89690603 Fggal. o bsBo Mbs gomligom 0sL,
Omd 93 990mbgg3580  BEBHBIOGHIV0  ©s  FJoMgdol  J3gs @S Bgoo
0639635900  4560LsBO3MYd06  ImEgdeo  Lolfogrm  MmMAboDsGoOol
obGMOoMo  dmbs3gdgdol  dsBoBY.  89a39M0@,  oLobo WO 9606
509190 gdoL 49696 Jgambimwo bgwmgbmemo ©93m396o309d0, 96M5dgE
Sbob396 LY MEGOOL BHEMSOE0L S Fob FEYMI© 39WPIZMRO0NO EM™bIL.
5J90096  359mA0bsMg, 439 (15) @s Bgs (16) Lo3MBEHOMEM  LsBE3MIOL
090d9ds ©99MJ358 896900030 LS3MbEHOMME™ LsbEzMgdo. 0d dgdmbggzsdo,
0v) LYFOOMS MAOM BEBHIVOWMOHO T9IRJO0, G90dEgds 49dM30Ygbmm MM
30060 L3MbGHOMEM 06@ M35 gdo. M) 803939800 boGOlbOL  3:mbEHMMEOL
G503 BYMHIobmEmyosl, oo Fgodwmgds 350350  B3gE0TB03o300L
LOBO3MGO0, M5EYBsE, d9690M030  LoB3MGOOLOYSD  2oblbgsggdom, olLobo
3960LsBE3MNB06  bo®olbol  3mbGHOMMEol  LsdbobmEOl 96 MMIgerodg ULbgs
503060LGHMHEME0 9OHNGMEol dmmbmgbol Jglisdsdols.

L53MBEHOME™  BsbPZMIOOL (gbOOoWgdo 5 s 6) bsEroBo §30h396900,
Omd 3bOow 3 Fomdmagbowo ygzgws d9aa0 96 F90dwgds 496oLsBOZMMU
OMamO3  oboMgdo, MoEsbsg BMYoghmo  Fomysbo H3wgd0sb Jggs o
Do Logmb@HMmwm LsBw3Mgd0m  FoBLEBOIOI  FolorMgd 0bE M35 gdol



239M9m. gl 9993900 bIBLYSLIMos S ImEgdmeros dbbgowo IOOGEHOM
(EbOow  3). Booe0mo©, 89-5 ol s d9-3  obEodeobol  Lodwowm
603560l 3OmEgbGHow Mo  Gsbyo, 38.0, b3zgds Lo3MBGHOME™  LsbBE3MYOL
396M902: ol b53¢g005, 3000609 93905 LOZMBBHOMEM LoBMzsmo 4137 (gbGowo
5). 9b 60dbsgL, GMI 50bodbMEo godmiEs 9O TggLodsdgdMEs FmmMbMzbgdL.
530l JoDgBol YIbs 0bM3L sds3HI300m doeolbdg3zgdl, Moysbsg dsm
dmOob  Igbodegdgeos 0ymb: sOLHMMs 90RgMwo bygsdMEEM I35 YDY,
Asboggdeols  s®oLfmMo  FMdomds  LgdglBHMol  Asbdsgzermdsdo s Sbg
0900092.  Sbswmaom®ms, 89-5 farol s 8g-5 Logbol  Lodmoerm  bodbols
3MM396GH0wOH0  Msbgos 83.5 s ol Bgdg@o ToMowos, 0do@Gmd Gmd ob
509953905 Bgo  LBOZMBBHOMEMm  LEBEIIGL - 784  (sbMowo  6). gu
393Y39wqdL 005y, MHMI odMEES 0gm dogwbg s©300, GOl  doBybos
090dgds  ymxzowoygm:  sMLHmMe  dgMBgmeo  LogodmEom  Q935¢9dY,
299m30L 39O MOYBODIE0s s g F9dgy. Hobs Tgdmbggzol AbsgLs,
9l 990mbgz93s 936939 LsFOMMIOL TGP0 FodMm33eg39dU.

2 @5 3 53990l T99p900L  dgxsdgdol  Logmdzgwdg  F90wmdsgs
Lolifogem 3Gm39L900L LEASGHOLEHO3MMO 3MmbEMMMOL JgOMPOL  SEPAMOHOMT0
@5 J9gLodsdolo LodMMAGMTM YBOHMB3gEygmzol 3md3ergduo.

dgmombg  ®s3do  aobboos  Lobfagerm  3GmiEgbol  baGolbol
BEAHOGOLGHOIMMO  3MBGHOMWOo  LAHMIBGHJOOL 06030 MOHO X YBJOOL
mbgby.

9B ©mby osgMgmgzg dobg 9600369 ™m39605, MoYBsE Ol LoFsEgdSL
339093l 350930Y30GH™M©  bo®olbol  3mbEG®MOl  gBmgMmo Y39 sHg
36003bgermgobo  s0m3sbs:  Lfagargdol  3mb@dmero  (teaching review), o3
LoTMogdsls  0drgzs  FgBsbiogl  Asbfogergdegdol  0bEO30©YISMMmO S
090509000  9839dGHMOMDs. 533350 U 930 gIMds LFogzergdol mbols
GHoEbmd®m030 J9zsLgdols IgmmEo3ol 9dw)degqdsl.

B39b 29b630boogm  AmLfogergms xamxol (Lobfogerm 3wsbiol) d9dwgy
dmE9b. ©s319935m, MM LBEGHMIBEIOOL MoMmEIBMdsy N s FgRsligdgdol



om©9bmds  1YdguEBH®OL  gobTogErmdsdo (0 FgoEegl, Fobser®, TFmoerg®
39939, J30BgdL s sby d9dgy) M. B3zgb 3mMIz9dm, GMI  ymzggwo
LEAMIBEGHO LgdgbBoMOl  2obdsg3Mdsdo  MIBOMEEMBL M JgxolgdsL. gl 0dols
60dbogl, Mmd  Bodbgdol  Lsdmermm  sbdowo  Bgzgb  Fgaz30deos
§o6Im3z0006mm, Mmamez M bggEgdol s N LEAHMOJmbdol dJmbg FsB®oES

A
91 Y92 - Oim
A 921 Yo - me, 17)
1 Gn2 - Omm
Loog i I-Mo Imbfogarol J-m™o 99z3oLgdss.
dmb5(399900L 5333500 LEGHMMIEGHOOLsM30L 0ym FgIMEMIdMEro 9090
dsbolinsmgdEgdo:

1. ogo xamnol LsghHmem Lsdwmsm

2.2.9
p= (18)
mn

2. 35390 bEHMEIBEHOL LsFMsErm 60dsbo

Zlgij
o =1 . 19
g = (19)
3H505, ™I
2.5
p= (20)

n
@5, MmamO3 U dogdMwos  EolL3gMLow  BseroBdo (ANOVA),
09900920 Ub3o00900l 33500653 gd0L X5Tgd0:

LSS, =Y (g —4)? - 3350653)300L  doosto xsdo.

i=1 j=1



2. S§, = Z(gi —1)? - bbgomdgdol 335065390l %580,  GmIgmog
=

3960LsB3M0s  1YIbFHJIOL  LETMSMGdOL  AdIbMHOm  LogH ™
L5 MUb0;

3. S, = ZZ(QU -5)' = Z:SSSi -X500 3390065¢9gd0b X509000L9,
i=1 j=1 i=1

OMIgog  2obolsbwz®gds  M30m9Mwo  LEHMEIbEHOL Fodobasmy
60360l gij goobGOolLs dolo Lodwmombogsb T,

Bo@o3 Sy, = Z(gij ~-7,)° - 960 LEHMEIBEOL 3350MFHIdOL K50s.
j=1

0900m09dme 335053 gd0lL  xs990L  59g30  099®ga0  ™oz30LvREgdoL
bseolbgdo: SSt— mn-1, SSy — n-1 and SSy — n(m-1). 8936036s3m, M™A (n-1)+ n(m-
1)=mn-1. gbws  Fgbsdegdgeros 999m300Mm™  3Z9MSEGHJOOL  xs39d0L
Lodnoemgdo: MSSt=SSt/(mn-1); MSSH=SSH/(n-1) s  MSSs=SSu/(m(n-1)). -0

L0OYIOOL 335MOBHWWO BJ39d0 FoMMOYI6gb Tglodsdol LEHbIOEMe
2oobMgdL: o1=,/MSS; ; oy=,/MSS,, and os=,/MSS; .

3300093905 353900V 3mFBEGHIMGO0 O Q96T 3HJdgd0 FGIMMOEO
33900053900l X59900L 39oamaoe 3609369 ™dgdbY.

L 3350053900l domneosbo xsdo SS; =ZZ(9U — 11)% 5B39690L  (335¢9B5MBL

N
(96003350M369d5L, 9649 393)9OHMYgbOM™MdL)  F9dmfdgdoo X3ROl
Lobifogarm 36MHmEglido. 3boos, GMI 53 Loool byermgzsbo 860d3zbgEMds
d99L5050905 0O H JgdNb3939L, MMES Y3gws LBEAHMEIBEHOL FMLHOGdS
SO0l 9mmbsoMo  (Booeo b B0, gb  IIM3ZOEYIMOS
36003690md5%g). oaMgmzg 3bs©os, ®Mmd gl d9dmbgzgzs  JgdegdgEros
dmbgl 3654303980, FogMsd SSt Mbs 0dbsls  259mygbgdmero, HmymO3
3osbdo Lobfogwrm 36MHmEglol gmm356MH™M369d0L, Bmds.

2. 339506053900l xsdo  SS, = Z(gi —u)?,  Omdgwoz  3560LsBOIONDS

LEAHMEIBEBHIOOL  Lodwmoewm  bodbgdol  gosbmom  XaMBoL  Lodmo b,



d0momMydL LEHIBEHIOL dmeMob SOLYdmE 5350093096
3659mA35MmM369d5%bg:  SSH ReNIGe d6003690mdqd0  F0MP0YOL
LEAMIBEBHIOOL  AoBb30390ME 539009006  MbYbY, o3 Lodogdsl
09935 39boLBO3OML  Xagmxdo  sOLYdMIo  bbgssbbgs  v359d06Mm0
©mbob  3Jmbg  J39%3MBId0. SSH 93093039  Fgodergds  45dm3099bmm
Aobogegdeol  LYFMTsm  gogdml  LoMMMEEOl  Dmds: 53  dgGHos
X3IBOL 935009300 5M5gMHMP350M36905, dom dgB LoMmmwgl wddbols

b 3oLz gdgels.

3. S§¢ = ZZ(QU -5)' = Z:SSSi - 33900M5@gd0L  xsdol 3350MSEHJd0, MrTgos
i=1

i=1 j=1
2960LsbBE3Mds M3z3ommgMo  LEAHMEIBbBHOL  dodEobstg  Bodbol  gj
295bO0M  dobogg  LodMo@Mmbogsb  T;. ol Tgoagds  M3000MGMEO

UEAHMIBAHOL  3gOLMBsEMOO  335MOBHIOOL  xoTologsb  (i=1,2,...,n):
$8s, =2.(9;=T)". gb  ©3bobbgo  GoGdmoaghh  LArgbAEL
j=1

5390990900 LGB0 MGMdOL  DmAsl. SSSi Qo050 3609369 mds
d09m0m3dL  LEHEIBEHOL 939009080996 BEBIVOWWOMISDY (OS> dds b,
539009909)M0 IMLHEOYds 98 OML  890dwgds 0gml S0 9B Fomoro,
35658 ol 9M0L  LEOWMMO), 96, 3oModom, dsmsewo 360369 Mds
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