
PSY 9556B (March 26) MLM for Diary Data 

• Fixed effect: single values that estimate of population parameters  

• (e.g., a regression coefficient, a mean intercept or mean slope)  

• Random effect: provide information about the variation in the individual 

regression coefficient or intercept parameters across the clustering units 

(i.e., persons) 

• (e.g., variance of intercepts and slopes in LGM or MLM) 

Recall Distinction between “fixed” and “random” effects in MLM and LGM: 
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Individual Scatterplots for Six Subjects 

Notice the variation in the intercepts and the slopes 



Between and Within Group Correlations 
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Unconditional Means or Intercept-only MLM model   

Level 1: 
 

  yti is observation y at time t for individual i  
 𝛽0𝑖 is the mean y for individual i based on the observations aggregated 
across time 
𝑟𝑡𝑖 is the deviation of observation at time t for individual i from that 
individual’s mean 
  
Level 2: 

𝛽0𝑖 = 𝛾00 + 𝜇0𝑖 
𝛽0𝑖 same as above  
𝛾00 is the mean across individuals and 𝜇0𝑖 is the deviation of an individual’s 
mean from the total sample mean. 
  
With substitution: 
  

𝑦𝑡𝑖 = 𝛾00 + 𝜇0𝑖 + 𝑟𝑡𝑡 

0ti i tiy rβ= +



Unconditional Means or Intercept-only MLM model   

𝑦𝑡𝑖 = 𝛾00 +𝜇0𝑖 + 𝑟𝑡𝑡 

𝜌 =  
𝑣𝑣𝑣 𝜇0𝑖

𝑣𝑣𝑣 𝜇0𝑖 + 𝑣𝑣𝑣 𝑟𝑡𝑡
 

𝜌 =  
𝜏00

𝜏00 + 𝜎𝑡2
 



Adding a Time-Varying Covariate   
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Adding a Contextual Predictor (Level-2 Time-Invariant Covariate   
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Example: Depression regressed on Drinking (26 time points) 

When your data file is 
structured in the 
conventional one line per 
subject with repeated 
measures on the same line 



Example: Depression regressed on Drinking (26 time points) 
Intercept Only Model 



Example: Depression regressed on Drinking (26 time points) 
Level-1 Predictor (Fixed) 



Example: Depression regressed on Drinking (26 time points) 
Level-1 Predictor (Fixed) 



Example: Depression regressed on Drinking (26 time points) 
Level-1 Predictor (Random slopes) 
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Example: Depression regressed on Drinking (26 time points) 
Level-2 Contextual Variable: Method 1 (conventional) 



Example: Depression regressed on Drinking (26 time points) 
Level-2 Contextual Variable: Method 1 (conventional) 
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Example: Depression regressed on Drinking (26 time points) 
Level-2 Contextual Variable: Method 2 (Ludke et al. 2008) 



Example: Depression regressed on Drinking (26 time points) 
Level-2 Contextual Variable: Method 2 (Ludke et al. 2008) 



Example: Depression regressed on Drinking (26 time points) 
Level-2 Contextual Variable: Method 2 (Ludke et al. 2008) 
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Example: Depression regressed on Drinking (26 time points) 
Level-2 Contextual Variable: Method 2 (Ludke et al. 2008) 

Weekly 
Drink 

Depress 

intercept 

Slope 

WITHIN 

BETWEEN 

Slope 
2
tσ

00τ
00γ

10γ
11τ

10τ
Trait 

drinking 01γ

17.720 

0.022* 

.189 

32.614 
5.386 

-.054 n.s. 

0.007** 



Standardizing 
(Example p. 22 Table 2.4  Hox 2010) 

−.054 ×5.754
5.687

 = -.055 

0.022 ×6.511
4.237

 = .034 

unstd predictor
std

outcome

coeff sd
coeff

sd
×

=



Gender Differences 



Gender Differences 



Measures within Persons: How to code Time in Mplus (MLM) 



LGM as a MLM 

Time 
(linear) 

Drink 

Drink 
(intercept) 

Slope 

WITHIN 

BETWEEN 

Slope 
10.076 

-0.139 

Mean = -.118 
Var = .782 

Mean = 5.236 
Var = 31.765 



LGM as a MLM 

LGM MLM 

0.00 

M = -0.119 
Var = .0776 

M = 5.238 
Var = 31.784 



Contextual Variable : Impact of Different Types of Centering 

L2 variable grand-mean c.   
L1 variable grand-mean c. 

L2 variable grand-mean c.   
L1 variable group-mean c. 

see interpretation in Enders and Tofighi (2007) p. 131 
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