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Two Achilles’ Heels
Internal vs external validity: the study population may not be representative.

. e . mcy*
A threat to internal validity is crossover: some people assigned to treatment decline treatment, some

Lise controls insist on treatment.  GOMp/léan ce

The intention-to-treat principle is a response to the crossover problem: you measure the effect of
assignment, not treatment %

Other estimators Jo
(i) per protocol, (ii) treatment received, (iii) IV to estimate effect of treatment plAS h

Summary on the other estimators

Per protocol & treatment received. Unless you have very good blinding, these are very bad options.

The IV estimator. Pretty good—if you have a Q-1 response, single crossover, no blocking. With
multi-level response, double crossover, or blocking, it’s a lot less clear what’s being estimated.

“Blocking” means, randomize subjects within (small) strata. It’s the least of the issues here.

Calibrate using the Neyman model
Some would say, the Rubin model, but this mistakes the history.

D Dabrowska and TP Speed (1990). On the application of probability theory to agricultural
experiments. Essay on principles. English translation of Neyman (1923). Statistical Science,
5: 463-80 (with discussion).
Index subjects by i running from 1 to N. If subject i is assigned to treatment, the response is 7;;
if assigned to control, the response is C;. If all subjects are assigned to treatment, the average
response is
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e = _ —
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If all are assigned to control, the average response is

The intention-to-treat parameter is 7 — C. The mean in the treatment group minus the mean in the
control group is an unbiased estimate: this is a theorem, not a tautology.

Let’s say (i) open-label trial (everybody knows treatment status), (ii) response is O—1 and so is

compliance, (iii) response is to treatment not assignment, (iv) randomize some subjects to T =
treatment, rest to C = control. w\
\

Ave. response if N}S{ N
assigned to N \O
Group No. T C \1\0‘ \)'r, 0)\. (}‘U
Always-treat oN A A d“ e
Compliers BN T C
Never-treat yN N N
Defiers ON 1 &

N is the number of subjects. The fractions «, 8 y, 0 are parameters, constrained to be nonnegative,
sum equals 1. The gothic (and very gothic) letters are parameters too. Not all identifiable.

Per-protocol estimand is
aA+ BT BC+yN

a+p B+vy

Treatment-received estimand is

aAA + AT+ aA+0C  BC+ yN+ yAN + 00T
ah+Br+a+0 B+vy+yk+0A

Do these formulas look useless? Maybe that's because the estimators are useless. . . .
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If there are no defiers, e.g., single crossover, IV estimandis T— C C AC & R 7 PN en



