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What is 
Causal Inference & 
Sensitivity Analysis?
📌Causal Inference: Understanding 
cause-and-effect relationships.
📌 Challenge: Unmeasured confounders in 
observational studies can bias conclusions.
📌 Why Sensitivity Analysis? Helps assess 
the robustness of causal claims.
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Correlation vs. Causation 
– The Smoking & Cancer Example

"Does smoking really cause lung cancer, or could an unmeasured confounder—like 
genetics—be responsible?"
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The DAG
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What is the Potential Outcomes Framework?
○ Y(1) = The outcome were an individual to take treatment
○ Y(0)= The outcome were an individual to take control
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Equation for the Causal Effect:

τ=Y(1)−Y(0)



OVB & Sensitivity Analysis In Linear Regression

📌 What is Omitted Variable Bias (OVB)?

● Occurs when an important confounder is missing from the regression model.
● Leads to biased estimates of causal effects.
● Example: If genetics influences both smoking and lung cancer, but we do not include it in 

our model, the effect of smoking may be overestimated or underestimated.

📌 How Does Sensitivity Analysis Help?

● Sensitivity analysis quantifies how much an omitted confounder could impact our 
conclusions.

● Helps us determine if our results are robust or sensitive to hidden bias.
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 Robustness Value & Partial R²
✔ A Simple Formula Representation of Robustness Value (RV):

RV=Minimum strength of confounder needed to erase causal effect

Robustness Value & Partial R^2Sensitivity Analysis in Causal 
Inference

📌 What is Robustness Value (RV)?

● Measures how strong an unmeasured confounder must be to completely eliminate the 
observed effect.

● If RV is high, the results are robust to hidden bias.
● If RV is low, the results are sensitive to omitted variables.

📌 What is Partial R²?

● Measures how much variation in the treatment (smoking) and outcome (lung cancer) is 
explained by an unmeasured confounder (e.g., genes).
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