
Reader’s note (added by the author)
This deck was generated by AI (Gemini Notebook) from the tutorial
and then checked against it. Orange boxes on slides 2–15 flag
corrections, typos and illustrative charts. When a slide and the
tutorial disagree, the tutorial is the reference:
carlos-mendez.org/post/python_fwl

https://carlos-mendez.org/post/python_fwl/


Correction: replaces a repeated analogy
Formal definition: E[Y | X₁] averages over X₂; E[Y | X₁, X₂] holds X₂
fixed. Their slopes on X₁ coincide when X₂ does not affect Y or is
uncorrelated with X₁.



−0.5
corrected

+0.3
corrected

Correction: the two effect labels are swapped
Income → Coupons is −0.5 (richer neighborhoods use fewer coupons) and Income → Sales is +0.3. The DGP: coupons =
60 − 0.5·income + noise; sales = 10 + 0.2·coupons + 0.3·income + 0.5·dayofweek + noise.

Note: units
“1%” means one percentage point of coupon usage.



Note: illustrative chart
It draws about 70 points, but the data have 50 stores (section
6 of the post plots them). Typo on the right: the second
“+0.2.” is a duplicate.



Correction: 0.2673 is an estimate
Read beta_true as beta_full, the full-regression estimate;
the true effect is +0.2. The identity links the naive slope to
that estimate: −0.1059 = 0.2673 + 0.3836 × (−0.9730).
Likewise, gamma = 0.3836 estimates the DGP value 0.3.

full­regression
estimate

true effect: +0.2



Typo: stray words
Delete the stray “tie are”: the sentence reads “… and ỹ are the residuals from
regressing X₁ and y on X₂.”



Note: code shorthand
Runnable statsmodels: smf.ols("coupons ~ income", df).fit().resid, and the same for sales; the
last line needs the data too: smf.ols("sales_tilde ~ coupons_tilde - 1", df).fit(). See section 10
of the post.



Typo: garbled title
It should read “Inferential Nuances: The Anatomy of Standard Errors.”



Note: the five­line proof
“Line 5” is the last line of the post’s five-line proof
(section 8.2); slide 6 condenses it to four. The code
needs X2 = [1, income], with a column of ones.



Note: illustrative axes
The data have 50 stores with income ≈ 30–71
(thousand $) and coupon usage ≈ 23–44 %.
Section 11 of the post shows the real plot.



Note: illustrative axes
Real data: 50 stores, sales ≈ 26–44 (thousand
$), coupons ≈ 23–44 %.

Note: residual panel
Raw residuals (mean 0, within about ±9), not
mean-scaled as the Technical Note says.
+0.267 estimates the true +0.2; it is not the
“truth”.



Note: both factors matter
Precisely, 0.2673 = 0.2706 + 0.3195 × (−0.0101): dayofweek’s coefficient times its partial
slope on coupons given income. The tiny partial association is chance (post section 14).



Correction: the limitation needs a second condition
Bias needs an omitted nonlinear term in the outcome (e.g., income²) that
is also correlated with the treatment beyond linear income. A nonlinear
treatment equation alone does no harm (post section 18 and Exercise 7
in section 22).





Note: the last row is the FWL shortcut
Its SE (0.1157, df 49) skips the degrees-of-freedom correction. The full regression with
income + day gives 0.2706, SE 0.1194, p 0.028, df 46, the SE to report (post section 17).


