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Abstract
If the problem of missing values, during the data collection stage, happened
completely at random (MCAR), we can simply use the deletion method to solve it.
But if the missing happened at random (MAR), we can often make it as MCAR
by partial imputation. That is based on replacing estimated values with some of
the missing values instead of all of them, using one of the single imputation
methods for simplicity, which are available in most of the statistical packages.
Then we can use the deletion method as a solution. The simplicity of these steps
enables unspecialized researcher to imply them alone, without asking help, which
is usually hard to obtain.
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Missing Completely at ) alill ) gdall JS&I) dallaa g 33 giha ad o daagall Clilnll (5 giad La Wil
(Listwise) 4l 4l ha i ¢33 ) ((Deletion) cidall iy saal Aol b ¢ ¢Sas @ (Random
[7] (Unbiased) 8j:aia y& 58l cilalaal) g8y cdaibany) ajall aliea b ((Pairwise) gsially
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Gl Jlaia) S 13 (MCAR) ali (A gde JSa 83 ghka (bl gf) asll) ai ¢ Ua | Bagiia ol o

1A JLal i [1] Allison glua #5.[5] udl Y o o X o Ming VY A

Pr(R =1] X,Y ) =Pr(R =1) (1)
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Bag8dal allly ¥ g X (A& cilaalially Ll dBdle Y Y B 33580l allld ¢y A Bl Alla B 0 dagdll
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duap [1] Allison gla Al jsas) (udi aladiadyy | el Ao adiny o) (Say (815 oAl
D WS« MAR
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cdaldl) A 45y jha «(Listwise deletion) ALY Cada A8y jhay cand g ool Al eyl e
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i)l bl -3

Oa 4-1 5880 b ¢ ys83a ctelco_missing.sav 8 telco.savimlal clby asiiulu
1000 Leaaa Al gde Ade (o drana bl (Al Vel AS,dy dald Ay (Gl 2
e Al gaY (I (e Al A ggd AU W (palddl oo AlS cliby o J4Y) il g giag
clily W ((Case) Mo Jia a5 b & padd J8 clily s ol pita 3 8 5aglia ad
DS s @l it A ) Uiag Al g () e ad g8 5aacY)
JEN] i)
dasilly ,e&) 2 | Tenure
<l siudy yaadl | Age
Al o siall A il 3 | Address
YL Jaa | Income
Al Jard @ g i) 222 | Employ
ALy 38 2 | Reside

AL clally (@l il G JS g bl Gl A g abuadl bagl ad (1) Jead) G
(Ad il addl) 33c 9 ((1000) siia JSI ALalSY addll 23e (e S ¢ telco.sav dhlall ¢ cciliball
L jlial) 2l £Y Ade dialug AlalS clily Ao o ging Calal) 138 (Y Bagila ad 3929 ate Badliy

(1) Js>
. telco.sav il (e clibydl JalS e clilaa)
Univariate Statistics

Missing No. of Extremes

N Mean |Std. Deviation| Count | Percent Low High
tenure 1000 35.53 21.360 0 .0 0 0
age 1000 41.68 12.559 0 .0 0 0
address 1000 11.55 10.087 0 .0 0 13
income 1000 | 77.5350 107.04416 0 .0 0 93
employ 1000 10.99 10.082 0 .0 0 17
reside 1000 2.33 1.436 0 .0 0 35

9 LaSy (il paial) uily cililaay) ) ALY telco_missing.sav —ilal) cliby asdiulu
(2) Jsad) 2 aga

(2) Js>
. telco_missing.sav «ilal) (e alasl) 8 clibull e aliilaa)
Univariate Statistics

Missing No. of Extremes

N Mean Std. Deviation Count Percent Low High
tenure 968 35.56 21.268 32 3.2 0 0
age 975 41.75 12.573 25 2.5 0 0
address 850 11.47 9.965 150 15.0 0 9
income 821 71.1462 83.14424 179 17.9 0 71
employ 904 11.00 10.113 96 9.6 0 15
reside 966 2.32 1.431 34 3.4 0 33

S(MCAR) abi A gdic JSi 33 g8ka clibadl ¢ Ja 2 98 Lia agal) J)gud)
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A (dasy) ajall alina & 8 gia Ry) pa A 13gd B ydilsa [B] s\S gure LA aladial (e
dagiig ali A gde JSy Bagiia cililnll of o Al adall duda b Ay ¢3-2 i) A (4) danal)
1(3) adu Jaad B Alna JLSAY)

) (3) Js>
Alalsl) e il all) ) gdiad) o) 288Y LA
EM Means®
Tenure age address income employ reside
35.62 41.72 11.44 76.6841 11.02 2.32

a. Little's MCAR test: Chi-Square = 187.284, DF = 107, Sig. =.000

(Significant value) 4sisall dafll oY ol ) gde JSu Bagila il o Badl
Ao QY] o) aamial) (e gatl) aladiad ) B Al g3 Gaald) Lal Ua g <0.05 (e JB A lsddd
o Upalg cAdlad) sda & 5 dl) Al elliay ¥ cpe alady o OSar ) Le oSy (ASEal Agllaal
S Ao employ ¢ income « address < sial A« %9.6 « %17.9 « %15.0 o8
S3te G ) ey dpalal) (5l ULl SIS (gl ¢f f(Cuite b %10 Ga UiST)
@l il (Standard errors) dibed sladl) B Aie ) dlisy ccladeadl (Biased)
Lo il Jady duda g jha &g a8 b e Jalai U ¢[1 | 3]

cgal) Gandll Gob gaalyy Bagilall alll Gl Gl ARk o) S a Lad g i
pladivd s A ey (MCAR s b cililyd Jaad o(hwgially gaysadl (i) (Gabil dad)
JAA B Al o) ol ) g clilyll alil) i gdindl )88 ate ASa cas o Ll (5 iy ccidal)
A ) 2B g A @l ey (income)

Jssad G 3 32 4l A (5) by isal) g8 5 ¢l BaALEAY 5 IR (Ala b JLGR) (el
U B e 013 L yaaky a6 (Indicator variable) sl piia aladiuly Uiy o (4)
Lol el 43 jad) cle ganall cillau gia cilua Ly alg ((Case) At saalia gf a8

(4) Jox>
Saaldiall g oy asdll g."dla gé il ale gaaall cillawglag tLEA) ﬁs

Separate Variance t Tests®

tenure age address income employ reside
address
t 4 .3 . 35 1.4 1.0
# Present 819 832 850 693 766 824
# Missing 149 143 0 128 138 142
Mean(Present) 35.68 41.79 11.47 74.08 11.20 2.34
Mean(Missing) 34.91 41.49 . 55.27 9.86 2.21
inC?me 5.0 -8.3 -39 . 5.9 3.6
# Present 793 801 693 821 741 792
# Missing 175 174 157 0 163 174
Mean(Present) 33.93 ( 40.01 10.67 71.15 9.91 2.39
Mean(Missing) [ 42.97 14.97 ) 15.93 2.02
employ -1.0 -2 -7 5 -3
t 877 881 766 741 : 874
# Present
Mean(Present) 35.34 41.69 11.37 71.50 0 2.31
Mean(Missing)|  37.70 42.27 12.32 67.91 11.00 2.37
a. Indicator variables with less than 5% missing are not displayed.

5 (Baaldall) Gaddl axe Ao B Lain 49,73 & J3A) a8 As A jaed) Jagia ¢ Badl

O Ao e Al JSy s Al @l yiia bugia e S JAa A oasal o Lad BadUy <40.01
18 JA) pta B ¢8RN Canee JalS JSE) B ghke Cuud L) a0 ) gde (S B3 gRka Cund i)
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A8 L) B miage & LS (MCAR @asal clibed) of Badlia cdad jall Ga piial) 138 Usadind
bl 08 B asll Ludajd b3 Y ol <0.708 Lisinall Aadll ¢ BadS dua ((5) Jsan b
.0.05 453 (5 siwa 2ie (MCAR

(5) Jo
LA e e day clluall Al ) gl o)A8AY sl
EM Means®
Tenure age address employ Reside
35.61 41.72 11.45 11.05 2.32

a. Little's MCAR test: Chi-Square = 45.049, DF = 51, Sig. =.708

iy o Ukas o (o Al dga oy L ja (o JAD e dlafid 35 Y adlgl) & LT

ad Plaly agila () e xsllly MCAR LAY 4gine Lol o Juaad o abgiid ¢Jaall AL

o el Lailll) el Jae Blal g telco.sav @b Jalsl ilall (e (income)daal) e

£ AY) 138 by (JAd jata o duaBlll) i) ey Uad LailSy ctelco_missing.sav il
DR il Bk b sn g8 T 3 ¢ (6) o, dsiad s
(6) Js

JA e elliuli telco_missing.sav cilall e ALl e cliby) ¢ clilaa)
Univariate Statistics

Missing No. of Extremes

N Mean Std. Deviation Count Percent Low High
tenure 968 35.56 21.268 32 3.2 0 0
age 975 41.75 12.573 25 25 0 0
address 850 11.47 9.965 150 15.0 0 9
income 1000 77.5350 107.04416 0 0 0 93
employ 904 11.00 10.113 96 9.6 0 15
reside 966 2.32 1.431 34 3.4 0 33

g 94 LSy (MCAR i) of A9 (Aadgiall dpgiilll Je Jasdi MCAR RS ) ok

(7) doaad (B JLaad 4y giaal) dagdl) (1

(7) Jds>
Jagd a4l pactal el clily Pla) ey ittt alil) () pdad) () a88Y sl
EM Means®
tenure | age address income Employ reside
35.62 |41.72 11.45 77.5350 11.02 2.32

a. Little's MCAR test: Chi-Square = 58.411, DF = 67, Sig. =.764

el Bagiiall addll Jae Lagd Lilla) LY (3agidall addl) oo Adad Gl grilly aBl gl B Lidd ai
LS i piial) 4380 536881 Al US jig cLitad o A A& e 435S Al Liaydldd ay i JA)
cilall 3agiiall 4l £ gana IS 3B MCAR LAY dysine dagil o N Aoyl Ulaady o a
339 ((34+96+179+150+25+32) 516 4 4wl 2l 18 dild) ) yiiallg tele_missing.sav
Jpan A ey Lald 5a588a dad 179 Jad PlaYU (337 £ saral) paal SlaY)
b ¢ Al JAa) patiad 33 gakal) addll el (g gailly aglig cclld Cpa da Al o)) andaiad
e Gl gl (Guh gaa) aladiulyg A gpde ARy ke Ladh Sag8hal) 4l (e AS gana ol sad M
JREAY dygine Aol o Juaniug clad o B A A8k ) dawgiall ARy sk e cAdasd)
MCAR sl paldll (9) Jytadl s caluibaayly paldll (8) Jdsad) 2 mase s LSy« MCAR
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33 gadall adill el ay eadll 2a telco_missing.sav kel e bl o cliibaa)

Univariate Statistics

(8) Jya
Jadl) il

Missing No. of Extremes®
N Mean Std. Deviation Count Percent Low High
tenure 968 35.56 21.268 32 3.2 0 0
age 975 41.75 12.573 25 25 0 0
address 850 11.47 9.965 150 15.0 0 9
income 867 72.1326 81.84437 133 13.3 0 64
employ 904 11.00 10.113 96 9.6 0 15
reside 966 2.32 1.431 34 3.4 0 33
(9) AL Js
LA paadial 30 gidal) Hiﬂ uaﬂ\ U gadll ae clilall eus\ ‘;‘a\}d’d\ Cpaadl) sl
EM Means®
tenure age | address income employ reside
35.62 | 41.72 11.44 74.3177 11.03 2.32

a. Little's MCAR test: Chi-Square = 120.836, DF = 107, Sig. =.170

£ 5a2a (o Jakh 31 g8ia 4ad (46 = 133 - 179) 46 Jad pai sl o (8) a8, Jgda (e Badl
g 3axal) (1 Jadh 3ag88a daf 46 Jad (@il () ol walag (179) JaA) yadal 5agddal) Al
AAS cils Ly 85 %9 ey Gy gal dps ¢ 5 dad 516 ) g Aduadl ) piall 5. ghkal) 0l IS
MCAR <l Jaal

el LBl i) Jaa Jad Cpuaiciall (p Aida cliby pan Jolad La LIS ¢ Laal) a6l 3
sl 138 g (MCAR clibl Jaad (Auhad dad (%9) 46 Ao Juani 8 (add 179 Ged (Ja)
Al 4y oy gal) (s Juadl

(Conclusions and Future Work) (sifiaa Jas g Claliiiud) 4
(Conclusions) <ty 1 - 4

Crpaiaall (e Agfiia CliLy aas U glaa Y gf Lide ccilibd) aan oy 33 glda ad 353 g Aaadla Aic
Jral e Juani La S BBy Ayl oy el e Juad) ) oY (daBll) bl Jaa Jad
Jobiia B diyyh A cdalleall Gidal aladicd aokiad Ml (X oS5 Al o) (MCAR @il
¢ ldasd mj (MCAR «lill ey Ladic g cd1d J:h:i e L ‘@m‘i\ @Jﬂ\ géSJéﬂAJ ‘&uei\
Bagiiall adll (ja 4o gana Jaa Bdke ad Plaly @llly (XS Lglaal el Gl el aladic) LiCesd
o iyl ajal) alina 88 8 giall g ¢ Gadaill Algad) ¢ gal) Gy saill Gk gaabyg clgasan Gy
Aallaall Cadal) o adiicd

Al Jsy cdadlaall Gilal aladia) iy (Lo MCAR Wl g chasan A5l pansdl 51 o)
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