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 Randomization checks are statistical procedures designed to detect 
procedural errors in the manner in which subjects were randomly assigned to 
experimental treatment groups.  Randomization is expected to produce treatment 
assignments that bear no systematic relationship to the subjects’ observable 
background characteristics.  This hypothesis can be assessed by performing a 
multivariate analysis.  The null model fits only an intercept to the data.  The 
alternative model adds a variety of background covariates.  The hypothesis test 
compares the fit statistics of the two models and tests the joint significance of the 
covariates.  
 
 Rejecting the null hypothesis in this situation alerts researchers to possible 
flaws in the experimental methodology, such as data processing errors.  Regardless 
of whether an error has occurred, researchers may wish to control for the unbalanced 
covariates.  However, there is also the possibility of Type I error – a false indictment 
of an experimental procedure.  This note examines two flawed methods for 
performing randomization checks: (1) randomization checks performed at the 
incorrect unit of analysis and (2) randomization checks that use models with 
excessive interactions and higher-order terms.  Each flawed method increases the 
probability of Type I error. 
 
Bias introduced by conducting randomization check at individual level when 
random assignment is performed at the household level 
 

Using the household level data file (N=23,450) for the New Haven study 
(Gerber and Green 2000), simulations were performed in which subjects were 
randomly assigned to three treatment groups, personal visit, phone canvass, and 
direct mail.  The probability of each assignment followed the same pattern as the 
New Haven study.  Next, an individual-level file was created (N=31,098).  Third, we 
used logistic regression to regress the randomly generated treatment assignments on 
all available covariates.  The variables we included were household size, ages of 
individuals in the household, party registration of the individuals in the household, 
dummy variables indicating whether each individual in the household voted in 1996, 
dummy variables indicating whether each individual in the household abstained in 
1996, dummy variables for missing values on the age variables, and dummy 
variables for ward of residence.  This model has 39 degrees of freedom.   

 
Two sets of models were estimated: one that included covariates in an 

additive fashion and another that includes all pairwise interactions, as Imai (2005) 
prescribes.  The interactive specification has 188 degrees of freedom.  The 
significance level of each model, as assessed by the chi-square, was recorded.  We 
conducted 100 simulations, which are summarized in Table 1.  
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Table 1: Individual Level Randomization Check with Random Assignment to 
Treatment Groups at the Household Level 
 
 Percent Statistically Significant at p < .05 
Dependent Variable Additive Model Interactive Model 
Personal Canvassing Group  46 66 
Phone Canvassing Group  51 74 
Mail Group  53 76 

 
When the test is conducted at the individual level, rather than the level at 

which the randomization occurred, randomization failure is incorrectly found 
approximately half of the time with the additive model.  Apparent failure occurs 
between 66% and 76% of the time when the interactive specification is used.  
Moreover, these simulations show that, in the additive models, the tests indicate 
randomization failure in at least one of the three randomly assigned treatment groups 
92 percent of the time.  Using the interactive specification, randomization failure is 
found in at least one of the treatment groups 96 percent of the time.   

 
In sum, using individual-level data to test the integrity of household-level 

randomization is almost certain to impeach at least one of the treatment assignments, 
despite the fact that all are generated randomly.  The reason is that observations are 
not independent.  Those residing in the same household share the same ward, for 
example.  Thus, random imbalances in the household-level distribution of ward are 
amplified at the individual level. 
 
Bias introduced by interaction terms 
 

Next we examine the bias produced by excessive interactions terms, even 
when the randomization check is performed at the same level as the randomization.  
Using the household level data file for the New Haven study, we randomly assigned 
subjects into three groups.  In these simulations, the proportion of households 
assigned to each treatment group mirrors the proportion actually assigned to the 
phone, contact, and mail treatment groups in the New Haven study.  With interaction 
terms, this model has 188 degrees of freedom; without these interaction terms, the 
models use 33 degrees of freedom, as above. 

 
We conducted 1,000 simulations using three sample definitions: (1) all 

observations in the household file, (2) the sample restricted to those assigned to one 
treatment or the control group, and (3) a 10 percent sample of the data (the sample 
size of most voting field experiments).  The findings, which are based on analyses at 
the household level, are summarized in Table 2.   
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Table 2: Household Level Randomization Check Using Alternative Model 
Specifications, by Various Sample Definitions 
 

 Full Sample 
Excluding Multiple 

Treatments 10 Percent Sample 
 p< 0.10 p< 0.05 p< 0.10 p< 0.05 p< 0.10 p< 0.05 
Interactive Model       
  Phone Group 21.9 13.9 21.4 12.2 35.5 22.9 
  Visits Group 18.0 10.5 20.1 10.8 48.3 34.9 
  Mail Group 14.3 7.0 18.0 10.5 46.1 31.8 
       
Additive Model       
  Phone Group 9.8 4.6 11.7 6.3 8.5 2.9 
  Visits Group 9.9 4.5 10.9 5.9 10.3 5.6 
  Mail Group 10.6 5.0 9.5 4.5 9.8 4.5 

 
The simulations suggest that including interaction terms overestimates 

randomization failure by at least twice the nominal rate implied by the critical chi-
square value.  The bias introduced by the test is exacerbated by reducing the sample 
size.  If the sample were 10 percent of its actual size, similar to previous field 
experiments on voter mobilization, the interactive specification recommended by 
Imai (2005) would exaggerate the probability of randomization failure.  Note that 
Imai’s test fails even though these data are analyzed at the correct level of 
aggregation. 

 
In contrast, the additive model shows no bias.  Across varying sample sizes, 

the test finds randomization failure at or near the rate implied by the nominal 
significance level.   Its small sample properties are well approximated by the 
standard significance thresholds.  Researchers performing randomization checks are 
encouraged either to use additive models or use Monte Carlo methods in order to 
simulate the appropriate distributions for their test statistics under the null 
hypothesis.  
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