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Hypertension = HT
PA = Physical Activity




Estimation “intervention 2 mediator”

_ Improvement in |hypertension
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Abstract

The generalized Trivers-Willard hypothesis proposes that parents who possess any heritable trait
Follow up study surveyed 3000 Americans to test
correlation between parents attractiveness sex of
children.

56% of the children of parents in the highest
attractiveness category were girls, compared to 48%
of the children of parents in the other categories.
Difference of 8% (standard error 3%)
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e Gertler (2013) “Labor returns to Childhood stimulation”

 Randomized stimulation to stunted Jamaican toddlers living in poverty

* One-hour weekly visits from community Jamaican health workers over a 2-
year period. Earnings measured 20 years later (n = 127)



Gertler (2013) “Labor returns to Childhood stimulation”

Randomized stimulation to stunted Jamaican toddlers living in poverty
One-hour weekly visits from community Jamaican health workers over a 2-
year period. Earnings measured 20 years later (n = 127)

Estimated increase in earnings 42%, Confidence interval [2%, 98%]



e Gertler (2013) “Labor returns to Childhood stimulation”

 Randomized stimulation to stunted Jamaican toddlers living in poverty

* One-hour weekly visits from community Jamaican health workers over a 2-
year period. Earnings measured 20 years later (n = 127)

e Estimated increase in earnings 42%, Confidence interval [2%, 98%]

“We report substantial effects on the earnings of participants in a randomized inter-
vention conducted in 1986-1987 that gave psychosocial stimulation to growth-stunted
Jamaican toddlers. . ..the intervention had a large and statistically significant effect on

earnings. . .. The estimated impacts are substantially larger than the impacts reported
for the US-based interventions, suggesting that ECD interventions may be an espe-
cially effective strategy for improving long-term outcomes of disadvantaged children in
developing countries.”
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Effect estimation - 42% Cl [2%, 98%] (N=127, std error = 0.12)

Suppose that the real effect on earnings is 10%
 What is the probability that we get significant results?

significant? n exp.mn

FALSE 892 1.07
TRUE 108 1L, 2)2



Effect estimation - 42% Cl [2%, 98%] (N=127)

The statistical significance filter
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Figure 1: Bias in expected magnitude of effect size estimate, conditional on statistical significance,
as a function of actual effect size, for the early-childhood intervention study of Gertler et al. (2014).

The raw estimate, before selection is assumed to be normally distributed with mean equal to the true
effect and standard error 0.12.




Frequentists: “Let the data speak for itself”

1 Hypothesis H

2 Hy: What should the data look like?

3 Test the data
4 Reject/Don’t reject




Reverend
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Bayesians: “Update your belief!”

1 Prior belief
2 Data
3 Updated belief




Bayesians: “Update your belief!”

1 Prior belief ~ N(0, 0.10)
2 Data 1.42 CI [1.02, 1.98]
3 Updated belief: prior + data
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Bayesians: “Update your belief

1 Prior belief ~ N(0, 0.10)
2 Data 1.42 CI [1.02, 1.98]
3 Updated belief:

1.09 C1[0.92, 1.28]
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Let the data speak..”
Effect estimation

o

Posterior effect

Cl [-8%, 28%)]

9%




y=14+0.1-x+ error



Estimating the slope
Frequentist (red) vs Bayesian (black)
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N=4 5 6.30

y=14+0.1-x+ error

error ~ N(0,0.5)



% of patients % of patients
Heart attack No heart attack with heart Heart attack  No heart attack with heart
attacks attacks
Low blood
1 19 5.0% 3 37 7.9%

pressure
High blood
pressure

30.0% 40.0%
“- -_“

BlOOd preSSU re Low blood pressure

lower risk

drug B reduces
blood pressure

Heart

Type of M attack

. DbuwgA ________________ DugB
drug pressure: ey

4rug B m % of patients % of patients
Heart attack  No heart attack with heart Heart attack  No heart attack with heart
- attacks attacks
B 19 5.0% 3 37 7.5%
e - 30.0% 40.0%

“- ““

Gender

Women less at risk

Women prefer
drug B

Type of
drug



Flow Chart for Selecting Commonly Used Statistical Tests

All you need is

Regressions

independent variables? what? Multiple means, single vanable

¥ = by + by X
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If significant, do a ‘,.f"'“ /é
past hoc est, ¢.g. Nonparmmetric
Bonferroni's, Dunn’s, | g 'Dncmy ANOVA| | Kruskal-Wallis Test
Tukey's, ¢t Compare means Compare medions
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Background knowledge?

Small effects?
Noisy data?

Go Bayes!
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