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Outline 

Rationale, motivation 
 

Two background papers 
 

Handbook Outline 
• Volume I – Background 
• Volume II – Analytical techniques 
• Volume III – Temporal relations 
• Volume IV – Experimental analogues 

 

Two exemplar papers 
 

Implications for theory and practice 
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What’s at Issue 
• Fundamental issue of the “policy sciences” 

– are Randomised Controlled Trials (RCTs) the only path to 
credible causal inference (see UK Cabinet paper)? 

– If not, how can we draw “credible” (causal?) inferences 
from observational data, particularly for policy? 

 
• Causal identification via data analysis is problematic 

– often a form of speculative post-mortem 
– See my two health services research papers 

 
• Basic conundrum of causal reasoning  

– impossible to observe unit response under alternative 
conditions 
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Davis et al. (Medical Care article) 
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Davis et al (Lancet article) 
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What’s at Issue 
• Fundamental issue of the “policy sciences” 

– are Randomised Controlled Trials (RCTs) the only path to 
credible causal inference (see UK Cabinet paper)? 

– If not, how can we draw “credible” (causal?) inferences from 
observational data, particularly for policy? 

 
• Causal identification via data analysis is problematic 

– often a form of speculative post-mortem 
– But, see my two health services research papers 

 
• Basic conundrum of causal reasoning  

– impossible to observe unit response under alternative 
– So, how do we know what “works”, what is evidence-based? 

conditions 
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Rationale of Handbook 
1. Traditional statistical theory 

mainly about representation not causation (i.e. sampling) 
 

2. Statistical inference=>causal inference 
random assignment and manipulation of treatment conditions 

 
3. Counterfactual/potential outcomes 

conceptually bridges experimental/observational settings 
 

4. Forward causation only  
cause-to-effect (e.g. impact of policy intervention) 

 
5. Econometrics 

a parallel community of policy practice (e.g. to public health) 
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Two Background Papers 
1. Counterfactual thinking 

1. Estimating the effects of potential public health interventions. Ahern et al. 
American Journal of Epidemiology 2009 

2. Statistical reasoning 
– Fisher never related his work on likelihoods and models to his work 

on experimental design 
1. Causal inference using potenticiation 2005 

3. Causal diagrams 
– Using diagrams to clarify causal relationshipspecific curves of 

infant mortaernandez-Diaz et al., European Journal of 
Epidemiology,8 

4. The econometric paradigm 
– Relying on research design rather than questionable statistical 

assumptions 
1. How better research design is taking the con out of econometrics. Angrist 

and Pischke, Journal of Economic Perspectives 2010 
5. Within-study comparisons 
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Ahern et al. 
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Counterfactual – Neighbourhood Norms  

• Population average causal effect 
• difference under one intervention vs. another (or none) by 

estimating counterfactual exposures->outcomes 

 
• Epidemiological association smoking/norms  

• estimate counterfactual - impute new pattern of 
neighbourhood smoking norms and derive smoking levels 

 
• Prevalence estimates if norms “manipulated”  

• 17% (versus 29%) if all neighbourhoods prohibitive 
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Ahern et al. 
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Cook et al. 
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Within-Study Comparison of Causal Effect  

• Experiment and Regression Discontinuity 
• Comparable causal estimates around RD cut-off 

 
• Matched intact comparison groups 

• Comparable effect estimates where intact comparison 
groups with overlap on pre-test means and even slopes. 

 
• Different populations, but known selection 

• Modelling of selection process can reduce bias  
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Sage Handbook Series 
• Sage Benchmarks in Social Research Methods 
• Four-volume readers 
• 60 “readings” 
• Previous examples 

– Social Statistics 
– Causality 
– Computational Social Science 
– Cluster Analysis 

• Title: “Data Inference in Observational Settings” 
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Structure of Book 
• Volume I – Background 

• Causal inference 
• Potential outcomes 
• “Evaluation research” 

• Volume II – Analytical techniques 
• Matching methods 
• Propensity scoring 
• Causal diagrams 

• Volume III – Temporal relations 
• Panel studies 
• Family studies 
• Instrumental variables 

• Volume IV – Experimental analogues 
• Experimental paradigm 
• Regression discontinuity 
• Quasi-experiments, natural experiments 
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Two Exemplar Papers 
1. Matching/Propensity scores 

 
2. Using panel dataoes marriage reduce crime? Sampson 

et al. Criminology 2006 
 

3. Fixed effects 
1. Income inequality an 
2. d infant mortality. ncedicine 2012 

4. Instrumental variables 
1. The colonial origins of comparative development. 

AcAmerican Economic Review 2001 
5. A natural experiment 
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Avendano 
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Fixed Effects – Inequality and Mortality  
• Income inequality related to infant mortality 

• Strong ecological association income inequality with infant 
mortality across countries - but is it causal? 

 
• Fixed effects controls variation across countries  

• Approach relies on changes in inequality within countries 
over time – 34 OECD countries over 38 years, Gini and IMR. 

 
• Gini changes not associated with IMR changes 

• Possible that social policies reducing IMR cluster in relatively 
egalitarian countries, but their effects are not via income. 
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Avendano 
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Fig. 2. Pearson correlation between household income inequality (Gini) and infant mortality rate for each year 
in the period 1963–2008 in 34 OECD countries. 
 



Avendano 
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Fig. 3. Within-country year-to-year Pearson correlation between household income inequality (Gini) and 
infant mortality rates in 34 OECD countries for the period 1960–2008. 
 



Strully et al. 
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http://asr.sagepub.com/content/current


Natural Experiment – Welfare and Health  

• Do work/income incentives affect infant health? 
• It is hypothesised that work/income schemes will raise 

incomes and employment for unmarried mothers with high 
school or less, and in turn improve infant health.    

 
• Using a “natural experiment” design  

• Variation between US states in introduction of income/work 
incentives to estimate effects prenatal poverty/infant health.    

 
• Labour market, incomes, birth weight, smoking  

• Schemes increased employment 19%, incomes 32%, 
increased infant birth weight, slightly reduced smoking 
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Model of Pathways 
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Concluding Thoughts 
• Can insistence on causal purity go too far? 

– UK Cabinet Office advice on RCTs? 
– Smoking and lung cancer; climate change 
– Status of predictive and descriptive work? 

• Evidence-based movement in policy 
– This requires credible, usable evidence 

• Enhance role of the social sciences 
– Need conceptual and methodological credibility 
– Social sciences limited (see CoRES, MBIE, NSC) 
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