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Abstract
Multilevel study is one of the important contemporary research paradigms in organizational
and management field, due to the fact that the data collected in organizational and
management research frequently involve nested structure. Hierarchical linear modeling is
the most frequently used technique for analyzing multilevel data.  In this paper, the twelve
key issues in multilevel research and/or using HLM software were reviewed, and provided
their exact meanings and feasible solutions. The 12 key issues included intraclass correlation
coefficient,  sample sizes, formation of organizational constructs, centering problems,  fixed
effect and random effect, estimation methods, goodness of fit index, explained variation,
multicollinearity, robust standard error, level one variance equation, and empirical Bayes
estimates. In addition to the discussions on principles of the issues, implications and
solutions to research practices were illustrated in the present paper.
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(Multilevel Research) 

(Bliese, Chan, & Ployhart, 2007; Kozlowski & Klein, 2000)

(Hierarchical Linear Modeling HLM) ( Bryk & Raudenbush, 1992) 

Goldstein (2003) Snijders Bosker (1999) Bryk Raudenbush (1992) 

Robinson (1950) 

(General Linear Models GLM)

( 1)

( 2)

GLM HLM

(Statistical

Methodology) (Courgeau, 2003)

HLM (Goldstein, 2003; Hofmann, 1997;

Raudenbush & Bryk, 2002; Snijders & Bosker, 1999)

HLM 

HLM GLM

HLM GLM 

(Disaggregated) (Dummy)

(Aggregated) 
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(level 1) (level 2) Z

Z (2) (3) (1) (2) (3) 

Level 1: Yij 0j 1j X ij ij (1)

Level 2: 0j 00 01 Zj u0j (2)

1j 10 11 Zj u1j (3)

(1) (level 1) 

(2) (3) (level 2) u0j u1j 

0 00 11 01

(2) (3) 

(2) (3) (1) 

(Mixed Model)

Mixed: Yij 00 10 Xij 01 Zj 11 Zj X ij u0j u1j X ij ij (4)

(4) 00 01

(Contextual Effect) 10 

11 (Cross-level Interaction Effect) (4) 

Zj

X ij Zj X ij

GLM 

(1) (2) (3) X ij Zj 

Level 1: Yij 0j ij (5)

Level 2: 0j 00 u0j (6)

HLM (Null Model) 

HLM GLM 
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(1) ij 0 
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(2) u0j 0 00 
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X ij ( (7)) (

(8)) ( (9))

Level 1: Yij 0j 1j X ij ij (7)

Level 2: 0j 00 u0j                                                                                                                                        (8)

1j 10 (9)

(7) (8) 
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HLM ICC 

ICC 

(Donner, 1986) ICC 

Snijders Bosker (1999) 

F 00 

F Cohen (1988) 

ICC ICC 

Cohen (1988) ICC 0.059 0.059

0.138 0.138 

ICC 0.059

Bliese (2000) ICC 0.05 0.20 James

(1982) ICC 0.12 ICC 

Luke (2004) HLM 

(Theoretic View)

(Statistical View)

(Empirical View) ICC 

HLM

HLM 

HLM HLM 

95% 

3% 1067

HLM

ICC ICC 

269
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(11) ICC 

MLM 

(Aggregated Context Variables)

(Duncan, Curzort, & Duncan, 1966)

Pedhazur (1997) 

(

)

(Global

Characteristics) 

(Lazarsfeld & Menzel, 1970)

Chan (1998)

Chen Mathieu Bliese (2004) Kozlowski Klein (2000) (2006)

composition compilation (Chan, 1998; Kozlowski & Klein,

2000) (Global Approach)

(Kozlowski & Klein, 2000) (2006) Kozlowski Klein (2000) 

global composition compilation

(Global) (Shared) (Configural)

(Formative)

(Kozlowski & Klein,
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2000)

composition compilation

(Van de Vijver & Poortinga, 2002) (

2007; Snijders & Bosker, 1999) composition compilation 

(Isomorphic) (Discontinuity) 

(Composition) 

rwg ICC (2) rwg

(Agreement) ICC (2) (Reliability) rwg 

rwg ( rwg(j)) rwg

(Composition) (Aggregated) 

(Direct Consensus / Self-referenced) 

(Reference Shift Consensus / Group-referenced) (Chan, 1998) ICC (2) ICC

(12)

j

(13)

j ICC (2)

rwg ICC (2) rwg 

ICC (2) 

0.7 rwg ICC (2) 0.7 
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rwg ICC (2)

(Multilevel Confirmatory Factor Analysis MLCFA)

( 2007; 2007; Hox, 2002;  Muthen, 1994) MLCFA

CFA 

HLM 

0 

0 (Centering ) 

Aiken West (1991) 

Aiken West (1991) 

GLM 

HLM (Grand Mean Centering) 

(Group Mean Centering) 
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Kreft de Leeuw 

Aiken (1995) (Equivalent Linear Models)

Anderson (2004) (Statistical

Equivalence) (Parameter Equivalence) (Parameter Stability)

Hofmann Gavin (1998) 

Hofmann Gavin (1998) Mathieu Taylor (2007) 

HLM

de Leeuw Kreft (1995) 

Raudenbush Bryk

(2002) 

Kreft de Leeuw (1998) 

Snijders Bosker

(1999) 

(Xij X.j) 

(Frog Pond Model) (Hofmann & Gavin, 1998) Bickel

(2007) 

(Winner-take-all) 

Hofmann Gavin (1998)  Bickel (2007)

HLM 

HLM 
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(Kreft et al., 1995)

HLM 

Enders Tofighi (2007) 

Hofmann Gavin (1998) 

(Incremental) 

(Mediational) 

(Moderational) Wu Wooldridge (2005) 

Level 1: Yij 0j 1j X 1ij 2 j X 2ij 3j X 1ij X 2ij ij (14)

Level 2: 0j 00 01 Z1j 02 Z 2j 03 Z 1j Z 2j u0j (15)

1j 10 11 Z1j u1j (16)

2j 20 21 Z2j u2j (17)

3j 30 (18)

(14) 0j X 1ij X 2ij Z 1j Z 2j 0

(15) 

00 10 20 Z 1j Z 2j 

0 (15) (18) (14) X 1ij X 2ij 

Z 1j Z 2j 

X 1ij  Z 1j X 2ij Z 2j  
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Enders Tofighi (2007) 

(Fixed-effect Models) (Random-effect Models)
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( 3)
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(1) 

(2) 

(3) 

(Borrowing Strength) 

(Shrinkage) 

Snijders

Bosker (1999) J J

J

Longford (1993) 

MLM 

0j

u0j

MLM 

HLM MLwiN 

HLM FML REML FML 

(Full Maximal Likelihood) REML (Restricted Maximal

Likelihood)

(19)
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(20)

(20) p

REML Yi

MLM REML 

REML R REML 

FML Bryk Raudenbush (1992) 

REML FML Goldstein (2003) 

REML

REML 

FML 

HLM 

HLM 

HLM (Deviance) 

(Log Likelihood) -2LL
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19 2

(Nested) 

A B

p

2LLA (2LLB) 2
pB pA                                                                                                                                                                       

(21)

B A

(

) FML 

REML 

AIC (Akaike

Information Criterion) BIC (Bayesian Information Criterion)

AIC BIC AIC 

AIC 2LL 2p                                                                                                 (22)

(Parsimonious) 

AIC BIC 

BIC 2LL pln (N*)                                                                                        (23)

BIC p

N* N* Goldstein (2003) 

MLM 

R2

279
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Level 1: Yij 0j 1j X ij ij (28)

Level 2: 0j 00 01 Zj u0j (29)

1j 10 (30)

2
Inter 00Inter

X ij  
2  Z j 00 

R2
a 

HLM 
2 

Snijders Bosker (1999) 

R2
1 R2

2

R2
1  R2

2  

R2
1  Intercept as Outcome Var (Yij )

Var (Yij ) R2
2 

Intercept as Outcome Var (Yj      )

Var (Yj      )

n 

R2
1  R2

2 
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R2
1  R2

2 

GLM HLM 

(4)

(4) 

(Aiken & West, 1991; Tabachnick & Fidell, 2006)

(Variance Inflation

Factor VIF) (Condition Number) HLM 

HLM 

(Aiken & West, 1991)

Xij X j (Xij X j)                                                   (35)

Xj  (Xij Xj) 

(Equivalence)

HLM ML ML 

ML 
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HLM 

HLM GLM

(GLS) 

V Y GLS 

V V 

Y V 

Var (Y) 

V (Y ) 

(39) (37) 

(Robust Standard Error)

(40) 

(Sandwich Estimate) (Huber, 1967)

HLM GLM 

283

(36)

(37)

(38)

(39)

(40)
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(Hox, 2002)

HLM 

HLM 

GARCH 

HLM 

(41) 

X1ij X2ij 

HLM 

(41) HLM 
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00 0j u0j 

0j N ( 00 , 00) (Prior Distribution)

00 N ( 00 , 00) 0j  

00 , 00 
2

0j  

Yij 0j ij ij N (0, 2) 0j Yj Yj 

2/nj 0j 00 u0j 0j 00 00

2
00 0j

Yj j 0j 0j  

0j 0j    00 0j    

j j 00 

j 0j  

(Shrinkage Estimate) j nj j 

1 0j    0j   0j    j nj 
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j 0 0j     0j  00 
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