
Optimal Data Analysis     Copyright 2015 by Optimal Data Analysis, LLC 

Vol. 4 (July 5, 2015), 104-106  2155-0182/10/$3.00 

 

 

 

104 
 

GO-CTA vs. Marginal Structural Model: 

Observed Data from a Point-Treatment 

Study, Stratified by Known Confounder 
 

Paul R. Yarnold, Ph.D. 
Optimal Data Analysis, LLC

Statistical evaluation of a treatment effect in the context of a known 

confounder is contrasted between globally-optimal classification tree 

analysis (GO-CTA) and marginal structural model (MSM) methods. 

Unlike MSM, the validity of GO-CTA doesn’t require data to satisfy 

numerous assumptions, and maximum-accuracy models explicitly 

identify underlying structure and strength of the confounding effect. 

 

 

Statistical analysis of a treatment effect in the 

context of a known confounder vis-à-vis MSM 

is well-described
1
 and illustrated using the data 

in Table 1. For each observation the status of the 

confounder, and of the treatment, are coded as 

present (“1”) or absent (“0”). The observed data 

also are measured on a nominal scale (N is the 

number of observations in every cell in the 

design). For this application MSM found: “the 

causal risk difference, risk ratio, and odds ratio 

are -0.32, 0.50, and 0.26” (Robins
1
, p. 558). 

 Figure 1 is the GO-CTA model obtained 

for these data using treatment as a class variable 

and the observed data and confounder as possi-

ble attributes.
2-6

 Among 100 observations with 

the confounder absent (left-most endpoint), the 

model correctly predicts 50 (50.0%) were in the 

treatment condition: for this sample strata the 

observed data didn’t improve model accuracy. 

Among 400 observations with the confounder 

present, an observed response is associated with 

percent of strata in the treatment condition. 

Table 1: Observed Dichotomous Data from a 

Point-Treatment Study, Stratified by a 

Measured Confounder 

           Confounder   Data    Treatment      N 

        1              1              1           108 

        1              1              0             24 

        1              0              1           252 

        1              0              0             16 

        0              1              1             20 

        0              1              0             40 

        0              0              1             30 

        0              0              0             10 

-------------------------------------------- 

Note: Adapted from Robins, et al.
1
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Figure 1: GO-CTA Model Relating Treatment 

and Observed Dichotomous Data in the 

Presence of a Known Confounder 

Confounder

Observed

Data

50.0%

Treatment

6.0%

Treatment

18.2%

Treatment

p<0.0001

p<0.0001

 Absent Present

 No Response Response

50 / 100

16 / 268 24 / 132

 

As seen in Table 2, overall classification 

performance of maximum-accuracy models is 

summarized using a so-called confusion table.
2-7 

Table 2: Confusion Table for GO-CTA Model 

Relating Treatment and Observed Data in         

the Presence of a Known Confounder 

 

                        Predicted Control (0) or 

         Treatment (1) Condition 

                                                0            1 

       Actual Treatment     0      74          16 

             Condition     1     158        252 

       ------------------------------------------------ 

The sensitivity of the GO-CTA model in 

correctly predicting the actual class category 

status of sample observation is considered first.
2
 

As seen in Table 2, the model correctly classi-

fied 74 / (74 + 16) x 100% = 82.2% of the 

observations who in reality were in the control 

condition, and 61.5% of the observations who in 

reality were in the treatment condition. The 

accuracy achieved by the model in classifying 

actual class status is summarized using the 

normed effect strength for sensitivity (ESS) sta-

tistic, on which 0 is the level of accuracy that is 

expected by chance, and 100 is perfect, errorless 

classification.
2,7-9

 Here, ESS = 43.7%, which 

corresponds to an effect of moderate strength, 

and approaches the conventional criterion for a 

relatively strong effect (ESS > 50%).
2,10

 

The predictive value of the GO-CTA 

model in making point predictions of an obser-

vation’s treatment condition is considered next. 

As seen, when the GO-CTA model predicted 

that an observation was from the control condi-

tion it was correct 74 / (74 + 158) x 100% = 

31.9% of the time, and when the model pre-

dicted that an observation was from the treat-

ment condition it was correct 94.0% of the time. 

The normed predictive value achieved by the 

model in making point predictions is summa-

rized using the effect strength for predictive 

value (ESP) statistic, on which 0 is the predic-

tive value that is expected by chance, and 100 is 

perfect, errorless prediction.
2,11

 Presently, ESP = 

25.9%, which corresponds to a marginally mod-

erate effect strength, and approaches the con-

ventional criterion for a relatively weak effect 

(ESS < 25%).
2,10,11

 Note that ESS is stable over 

base-rate, but this is not true for ESP.
2,12
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