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Abstract

This note corrects and clarifies several statements in Xu (2017) and its Supplementary Materials
(SM) and provides complete proofs of the corrected results. Under assumptions following Bai
(2009), each treated unit’s estimation error equals its post-treatment shock up to a term that
vanishes in probability. The corrections address an error in the proof of a lemma in the SM and
omitted or misstated conditions, primarily those concerning serial dependence and the scaling
of an identification condition. The note also qualifies claims about the bootstrap (Algorithm 2),
cross-validation (Algorithm 1), and dynamic models; adds an integrability condition sufficient
for a statement about the mean of the estimation error; and fixes typos. The method and
estimator remain unchanged. Software issues in earlier versions of the gsynth and fect packages

are discussed in Xu (2026), and I will provide a more comprehensive review separately.
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1. Summary

Table 1 lists the problems. Panel A has the one error. Several steps in the proof of SM Lemma
3(i) are incorrect as printed, and this note gives a new proof under the corrected assumptions.
Panel B has imprecisions, which are claims made without proof or results that need a condition
the article or the SM does not state, and typos that change a formula or a limit. For Algorithm 2
and SM Assumption 3, an example shows that the printed conditions do not suffice. Smaller slips

are listed in Section 10. “Article” is the published paper and “SM” its Online Appendix. Starred

assumptions, lemmas and propositions are the corrected versions in this note.

TABLE 1. PROBLEMS AND CORRECTIONS

Where

Problem

Correction

A. Error
SM Lemma 3(i)

The rotation is transposed (H 1 f, for (H')~1f,); the
bound on ag does not give its claimed rate, and the
bounds on a7 and by use inequalities that are false as
written.

Lemma 2%, with a
complete proof.

B. Imprecisions and typos

Article,
introduction;
Algorithm 1

Article, Remark 1

Article, Remark 2

Article, inference
paragraph;
Algorithm 2

Article,
Algorithm 2,
Step 4

“With sufficient data, the cross-validation procedure can
pick up the correct number of factors with high
probability.” The support is Monte Carlo evidence with
errors independent over time. With serially correlated
errors the procedure can choose too many factors in
finite samples.

“The proposed method can accommodate dynamic
models as long as the error terms are not serially
correlated.” This holds for 3 (Moon and Weidner, 2015),
but the treatment-effect results assume strict exogeneity,
which a lagged outcome violates.

Typo in the limit (“Ne,,Top — 0”7 for — 00). The remark
attributes bias at small Tj to imprecise loadings, but
that term has mean zero given the control data.

“Under Assumptions 1-5, this procedure provides valid
uncertainty estimates.” Equal error covariances
(Assumption 5) do not make the treated and control
error distributions equal, so coverage is not ensured
(Section 4).

The percentile interval agrees with the basic interval
when the error distribution is symmetric. With
asymietric errors it need not have nominal coverage
(Section 4).

Restated as simulation
evidence (Sections 5 and
9).

Qualified (Section 6).

Restated (Section 6).

Identically distributed
errors, a sufficient
condition

(Assumption 5*); claim
restated as Monte Carlo
evidence.

Qualified, with the basic
interval for asymmetric
errors.



Where

Problem

Correction

SM Assumption 3

SM
Assumption 4.2

SM A.3

SM Lemma 1(ii)

SM Lemmas 3(ii)
and 4

SM Proposition 1

Omits the summability and eigenvalue conditions of Bai
(2009, Assumption C(ii)) on serial dependence, so the
bound on R3;; in SM Lemma 3 does not follow
(example in Section 3).

A typo drops 1/N,, inside the inverse in a;, which SM
Lemma 2 includes. As printed, the condition can hold
when 3 is not identified (Section 7).

States that a unique solution exists and that the
iteration “can lead to” it. The theory concerns the
global minimizer, which the iteration is not guaranteed
to reach.

Treats the number of post-treatment periods ¢ as fixed
without saying so.

Lemma 4 states o, (T ') but its proof shows O,(T~1).

Passes from convergence in probability to convergence of
the conditional mean by asserting uniform integrability,
which the printed moment conditions do not establish.

Bai’s Assumption C,
with independence
across units
(Assumption 2*).

Qe =
>‘g (A’coACO/Nw) 71)\k
(Assumption 3*).

Restated (Section 8).

q fixed (Assumption 4*);
Lemma 3*.

Replaced by one
identity (Lemma 4%);
Lemma 4 is not needed.

Proposition 1%, with the
conditional-mean
statement under an
added condition.

2. Setting and corrected assumptions

The notation is that of the article. There are N, control units in C and Ny, treated units in 7,
observed for T' = Ty + g periods; the treated units are untreated in periods 1,...,7y and treated
afterwards. For a T-row matrix or vector, the superscript 0 keeps the first Ty rows. Outcomes
follow Assumption 1 of the article,
Yie = 0Dy + 2338+ N fi + eat,

with a fixed, known number r of factors, F = (f1,..., fr) and A, the N, x r matrix of control
loadings. Write G = (D, X, A, F), N = N,, inside the control-group results, dy7 = min(v/Neo, VT),
||| for the Frobenius norm and |[[-[|,, for the spectral norm. The estimator is the article’s: Step 1
fits the interactive fixed effects model to the controls with F'F/T = I,., giving (3, F'); Step 2 sets
Ai = (FYFO)=1FY (YD — X0B) for i € T; Step 3 predicts Yi;(0) = a3 4+ X.f; for t > Ty. When
FY [0 is singular, which can happen with positive probability in a finite sample, Step 2 is defined
with the Moore—Penrose inverse; the identities below are stated on the event that the matrix is
invertible, whose probability tends to one (Lemma 3*).

The corrected assumptions replace Assumptions 2—4 of the article and SM. Assumption 1 is

unchanged; Assumption 5 is needed only for inference and is replaced in Section 4.



Assumption 1* (Strict exogeneity). The array of errors {e;;} is independent of G.

Assumption 2* (The error term). The error vectors g; = (g;1,...,&;1), i € CUT, are independent

across units. For a constant M < oo not depending on N, or T
(a) E(gi) = 0 and Eley|® < M;

(b) with €; = E(g;e}), the largest eigenvalue of €; is at most M for every unit and every 7', and
|E(gsis)| < Tis for all i, with 71 Dot Tes < M

(c) for every (t,s), E|N[ol/2 Y iccleisgit — E(sissit)]‘4 < M,;
(d) the two fourth-moment conditions of SM Assumption 3.3 hold for the controls.

Assumption 1* writes the article’s strict exogeneity jointly, as the proofs use it; Bai (2009,
Assumption D) uses the article’s notation. Assumption 2* strengthens the SM’s uncorrelatedness
across units to independence. For the controls, it implies Bai (2009, Assumption C). Part (b) is the
condition SM Assumption 3 omitted. It rules out an error that is constant over time and allows

stationary autoregressive errors.

Assumption 3* (Regularity). (a) E |z;||* < M for all units and periods. Let F = {F : F'F/T =
I,.}; then, for some constant ¢ > 0, Pr{inf pe 7z Amin(D(F')) > ¢} — 1, where

1 / 1 s (AeoNoo\ 1
D(F) = N.T Z AVAS Zi = MpX; — N ZMFXk @ik, aif = Al(Tw) Ak-
icC kec

(b) E||fi|* < M and F'F/T —, S, positive definite, as T — co.
(c) E ”)\i||4 < M and A/ A¢y/Neo —p Xa, positive definite, as Ng, — 00.

Part (a) is Bai (2009, Assumption A), with positive definiteness stated as a lower bound that
holds with probability approaching one, as his proofs use it. Parts (b) and (c) are his Assumption
B.

Assumption 4* (Asymptotic regime). N, — oo and Ty — oo, with ¢ = T — Ty, Ny, the treated

units’ loadings, covariates and effects held fixed.

Remark 1. The treated units may have different adoption times; every result below holds for each

treated unit with its own Tj;, provided each ¢; =T — Tp ; is fixed.



3. Corrected results and proofs

3.1. Results used from Bai (2009)

Let Vyr be the r x r diagonal matrix of the r largest eigenvalues of (N,T')~! YiceYi— XiB)(Y; —
XiB)’ , so that this matrix times F equals FVNT, and let

NoAeo\ (F'F - 3
H= (=) (= )Vap,  E=F-FH,  e=f-Hf
co

where ¢} is row ¢ of E.

Lemma 1* (Bai, 2009). Under Assumptions 1 and 1*-3%, as Ng, T — oo: (i) f — 8 — 0;

(ii) Vv —p V, a diagonal matrix of the eigenvalues of ¥zXp, which is positive definite; (iii)
. 2

THE? = 0y = 8] ) + 0p(633); (i) 1 HIl = 0,(1) and ||| = O5(1).

Proof. Parts (i)—(iii) are Bai (2009, Proposition 1(i) and Proposition A.1), whose Assumptions A—D

are implied by Assumptions 1*-3* for the control units. For (iv),
|\F B\ < QFI VDB VT) = 0p(0),

so ||H|| = Op(1) by (ii) and Assumption 3*(c). Next, Proposition 1(ii) of Bai (2009) gives
|Ps — Prl|| —p 0. Since F'PoF/T = I,

(T Cas pyCied B LB L S L
- - —_>p T

I
T T T T rt T

because ||F"(Pr — P)F/T| < r||[Pr = Pyl With F'F/T —, i positive definite, the small-
est singular value of F 'F /T is bounded away from zero with probability approaching one, so
H(F’F/T)—lu = 0,(1). Then |[H~Y|| < ||Vivr|| H(F’F/T)‘lH (AL Aco/Neo) || = Op(1). O

For the coefficient estimate, the results below use only Lemma 1*(i), not the expansion quoted
in SM Lemma 2 (Bai’s Corollary A.1, which holds under T/N? — 0).

3.2. The factor estimate in one period
This lemma corrects SM Lemma 3(i).

Lemma 2*. Under Assumptions 1 and 1*-3*, for any deterministic sequence of dates t = ty7 €
{1,...,T},
[ = 18] = 0ul]}3 - 8]+ 0si 1) + 0y,

and therefore HftH = Op(1).



Proof. Let d = f — 3 and W; = Y; — X8 = F\i + &; + Xid for i € C. Expanding W;W/ in the
eigen-equation (N T) ™1 Y, o WiW/ F = FVyp gives

e r(%0) (5

>+2Jk,

where, with all sums over ¢ € C and N = N,

Ji = wp S Xdd XIE, o= 55 S XdNF'F, Jy =+ Y Xedel Py, Jy = 55 > FNA XLF,
Js = np Sed XIF,  Jo= 55 3 FelF, Jr =5 S e NF'E, Js =1 Y eielF.

Multiplying on the right by VJQ% gives F=FH+ Dok kaﬁ%- Row t, transposed, is
8
fe=H'fe =V Y et dra = Jiws (1)

where ¢; is the t-th unit vector in RT. (SM Lemma 3 writes the left-hand side as H~! ft — fi,
which transposes H) Since HVNTH = Oy(1) by Lemma 1*(ii), it suffices to bound each jj ;.
Throughout, , IFN/VT = 0,(1), ||fill = Op(1), and averages over controls
wdlwfvlz;mxw/¢*ﬂmnw U5 Il el and N7V (Il VT lall are 0,(1) by
the Cauchy—Schwarz inequality and the fourth-moment bounds of Assumptions 2* and 3*.

Terms with d. Using ji; = (N T)_1 > F X;dd'z;; and the analogous expressions,

. A
vl < L2 5 160y, izl < LELEL &S~ e ]
.ol < L & 2 L ) laell < A3 & S Il (120 4]
sl < L2 & 5~ 1% ) jay.

Each is Op(]|d]]), since ||d|| = 0p(1) by Lemma 1*(i).

Terms jet and j7i. Let us = N1 Ziec Ai€is. By Assumptions 1* and 2%, the ;5 are indepen-
dent across 4, mean zero and independent of A, so E |[us||* = N=2 3, E || \||> EeZ, < C/N for every s
and a constant C. Hence 771>, us||* = Op(N~1) by Markov’s inequality, and ||Jus|| = O,(N~1/?).
Now jer =T, fsulfr and j7; = (F'F/T)uy, so by the Cauchy-Schwarz inequality

F /
: Hﬁ@ S hul?) Al = 0N, el <

76,1

— 0 ||Ut|| = _1/2.
\/T\/TH I = Op(NT77)

(SM Lemma 3 bounds these terms by a product containing ||| /v/T', which is O,(v/N), and by the
inequality ||>,; vil| < (32, l|vi]|*)2/2, which is false in general.)



Term jgi. Write jgs =T 1>, fo N1 > €is€it = by + b, with

1 A 1 1 . 1
by = 7 Z JsCsty  Cst = ~ Z[Eis&‘t — E(eiseir)], by = 7 Z foist, s = ~ ZE(EZ.S%)'
S 1€C s ieC
By Assumption 2%(c), E¢% < MY2/N for every (s,t), so ||bi] < (HFHA/T)(T*I )2 =
Op(N71/2)- For by, let @ = N1 > icc i, whose (s,t) entry is @g. Then by = T-1F'Qu, and, by

Assumption 2*(b),

\/T‘Ti
T N

1Al 11~
ool < 2 || 2] 12l el < S 9] < VEMTV2,

1eC

(SM Lemma 3 obtains O,(T~'/2) from a bound on each covariance alone; that step needs the
eigenvalue or summability condition.)

Every constant in these bounds is uniform in the date, so they hold along any sequence ty7.
Combining the eight bounds in (1) proves the rate. Finally, ftH < ||H|| | fe]] + llec]| = Op(1) by
Lemma 1*(iv). O

3.3. The pretreatment Gram matrix

This lemma makes explicit the fixed-¢q regime used in the proof of SM Lemma 1(ii).

Lemma 3*. Under Assumptions 1 and 1*—4*, F¥F0 is invertible with probability approaching one,
and T H(FO/FO)-lH = 0,(1).
op

Proof. Let Q = ZST:TOH fsf; It has ¢ terms, ¢ is fixed, and each “fT0+h“ =0,(1),h=1,...,q,
by Lemma 2" applied to the sequence ¢t = Ty + h; a finite union bound gives [|Ql[,, = Op(1).
Since F'F = TI,, FYFO = TI, — Q = T(I, — Q/T), and the smallest eigenvalue of I, — Q/T
is at least 1 — ||Ql|,, /7", which exceeds 1/2 with probability approaching one. On that event
H(FO/FO)—l <T. 0

[e)

Without a bound on ¢ the lemma can fail. For example, if Ty = [v/T] and f; is a linear trend
normalized so that F'F/T = 1, then F”F° is of order T~/2, and T H(FO’FO)’l

even when the factor is known.

grows like T3/2
op

3.4. The projection onto the pretreatment factors

This lemma replaces SM Lemma 3(ii) and Lemma 4. It bounds directly the quantity that enters

the prediction error.



Lemma 4*. Under Assumptions 1 and 1*—4*, for t = Ty + h with h € {1,...,q} fixed,
| £ = PR EY B0 £ = 0|5 - 8]) + Opt63).

Proof. From F = FH + E and the invertibility of H (Lemma 1%), the first Ty rows give F? =
(FO — E9YH~', and row ¢ gives f; = (H')"*(f; — e;). On the event of Lemma 3*,

FO/FO(FO/FO)—lft _ (H/)—l(FO _ EO)/FO(FO/FO)—lft _ (H/)—l [ft _ EO/FO(FO/FO)—lft].
Subtracting from fi,
fi — FO/FO(FO/FO)_lﬁ _ (H/)_l [EO’FO(FO/FO)_lft _ €t]-
Hence the norm is at most

L= (e || 20 |z

Hft” + HetH>'

op

Here || E|| = \/T[op<H3 - 5H>+op<5]—V1T)] by Lemma 1*(iii), HFOH < HFH — T, H(FO/FO)*I .

0,(T~") by Lemma 3*, and HftH = 0,(1) and |le;|| = op(HB - ,BH) +0,(63%) by Lemma 2*. With
|H=|| = Op(1), the bound follows.

3.5. The limit of the estimation error

Proposition 1*. Under Assumptions 1 and 1*-4*, for each i € T and t = To+h with h € {1,...,q}
fixed,
Oit — Oit = €4t + Rt + Roit + Rai, (2)

where

(1) Riit+ Roit = OP(HB — BH) + Op(éxflT), and Ry ;+ and R are functions of the controls’ data
and G only;

(ii) E(Rs,it | €c,G) = 0 and E(Rg,it | ec,G) < M HwitHz on the event of Lemma 3%, with w;
defined below and [Juw |2 = Op(Ty1); hence Ry = Op(Ty /%),

Consequently Sip — O — i = OP(HB — BH) + Op(Nc_ol/z) + Op(To_l/2) = 0p(1), and

— 1
ATT, — ATT; — ; 0.
t t N, Z&t —p

If, in addition, Z;; = 8i — 61y — 4y satisfies E(|Zit| | G) < oo almost surely at each sample size and is
uniformly integrable conditional on G, in the sense that limg_,oo lim sup Pr{E(|Z;|1{| Zit| > K} |
G) > n} =0 for every n > 0, then Es(mt | G) — ATT; —, 0.



Proof. Decomposition. Substituting YiO = X?ﬁ + FO)N + 8,? into Step 2 and Step 3, as in the SM,

Ry = [af — f(FYFO) T FYXD) (8 - B),
RQ,it _ )\; [ft o FO/FO( O/FO) f]
R3,it = —U)gté‘?, Wit = FO(FOIFO)_lft.

The estimates B and F' use the controls only, so Ry jt, Ro i+ and wj are functions of (e¢, G).
Part (i). By Lemma 3* and Lemma 2%,

(FO/FO) IFO/XOH < Hf” H FO/FO

o |71

= Op(l) ) Op( ) ) \/ﬁ Op(ﬁ) = Op(l)a

using E ||z;||* < M for the treated unit. Hence |Ry | = Op(HB - BH) By Lemma 4%, [Rp ;| <

Idll [0(]|3 = 8]]) + Op (651
Part (ii). By Assumptions 1* and 2*, ¢; is independent of (e¢,G) for i € T. Since wy is a
function of (e¢,G),

E(Rau | ec,G) = —wyB(ef) =0, E(R3y | ec,G) = wi@fwin < ||Qllop lwiel* < M JJwie?,

where Q? is the leading Ty x Ty block of ;, whose largest eigenvalue is at most that of €2;.
N A A ~ ~ 112 A A
Moreover |Jwy|®> = fI(FYF0)=1f, < HftH H(FO’FO)_1 = O,(T71). For any ¢ > 0 and K > 0,

op
the conditional Chebyshev inequality gives

MK
cz

P(|R3 | > cT7V?) < P(T |Jwu|)* > K) +

plus the probability that FYEO ig singular, which tends to zero; choosing K and then ¢ shows
Rs.ii = Op(T~/?), which is Op(To_lm) since ¢ is fixed. (The SM bounds E(Ral-t) with Rosenthal’s
inequality, which needs independence over time, and with a bound on each covariance. Under SM
Assumption 3, take a known constant factor, f; = 1, so that wy; = T 11, and a treated error
gis = U; for all s with U; = £1 with equal probability; then R3;; = —U; and E(Rait) =1 for every
To.)

Conclusion. Parts (i) and (ii), Lemma 1*(i) and 6y < N2 4 7172 give the rate for
&t — 0+ — €4¢; averaging over the fixed set T gives the statement for ATT t. For the last claim,
E(eit | G) = 0 by Assumption 1%; for K > 0, |[E(Zy | G)| < E(min(|Zi|, K) | G) + E(|Zit|1{| Zi| >
K} | G), where the first term tends to zero in probability because Emin(|Z;|, K) — 0 by bounded
convergence and Markov’s inequality, and the second is small in probability for large K by the

condition. ]

Remark 2. The uniform integrability in the last claim is an added condition. The SM asserted it



“by the moment conditions specified in Assumptions 3 and 4,” but those conditions bound moments
of the data, while the terms in question contain the random inverses (FYF°)~1 and D(F)~!, whose
moments need not exist. The method uses only the statement in probability, which needs no such
condition. Likewise, part (ii) bounds the variance of R3;; conditional on the control data; it does
not bound E(Rgzt)

4. Inference: Algorithm 2

The article states: “Under Assumptions 1-5, this procedure provides valid uncertainty estimates
for the proposed method without making particular distributional assumptions of the error terms.”

The assumptions do not ensure general confidence-interval coverage, for two reasons.

Equal covariances do not give equal distributions. By Proposition 1%, the estimation error
of fTT\T + converges to Nt;l ZieT €it, whose distribution is set by the treated units’ errors. With Ny,
fixed, the estimator need not be consistent, and an interval for ATT; is a prediction interval whose
width does not shrink. Step 1 of Algorithm 2 approximates it with prediction errors of held-out
control units, which converge to the controls’ errors. Assumption 5 equates second moments only.
Suppose, for example, that the control errors are standard normal and that one treated unit’s error
equals 0 with probability 0.9 and £+1/10 with probability 0.05 each, independently over time. The
variances agree and Assumptions 1-5 hold, but a nominal 95% interval built from the control errors
covers with probability Pr(|e;| < 1.96) = 0.90. Bai and Ng (2021, p. 1756) make the same point
for their estimator, and they estimate the shock’s distribution from the residuals by assuming that
the shocks are identically distributed across units and periods. A sufficient condition for matching

the treated and control error distributions is:

Assumption 5 (Exchangeable errors). The error vectors €;, i € CUT, are identically distributed,

in addition to Assumptions 1* and 2*.

The interval’s orientation. Steps 3 and 4 add mt to bootstrap estimates computed with
the effect set to zero and take percentiles of the result, giving [A/T\T t + Gay2; A/ﬁ’t + Gi—a/2ls
where ¢, are quantiles of the simulated estimation error U*. If U* reproduces the distribution
of the estimation error U = ATT + — ATT; exactly, this interval covers ATT; with probability
Pr(—qi_a/2 < U < —qq/2), which is not 1 — « in general; symmetry of the distribution of U, with
continuous quantiles, is sufficient. For U = Z — 1 with Z standard exponential, the coverage of a
nominal 95% interval is 1 — e~ 197 ~ 0.86. The basic interval inverts the distribution of U (with

exact quantiles of a continuous distribution its coverage is 1 — «, and at least 1 — o with atoms):

[mt - (jlfa/27 mt - (joz/Q] :

10



The variance in Step 4 is unaffected, so intervals of the form ATT t = 21_q 2S¢ are unaffected as

well; they rely on approximate normality of U.

Corrected statement. The quoted sentence should say that the article’s Monte Carlo evidence
(independent normal errors) shows close to nominal coverage; that under Assumption 5%, Step 1
targets the right distribution; and that Step 4 should use the basic interval, or a normal interval
when a normal approximation is justified. A proof that the full algorithm, with its refitting steps,

gives asymptotically valid intervals is not given here.

5. Cross-validation: Algorithm 1

The article supports its claim about Algorithm 1 (Table 1) with Monte Carlo evidence (SM Table
A5, Figure A4) in which errors are independent over time. With serially correlated errors, which
Assumption 2* allows, the held-out error is correlated with the errors used to refit the loadings,
so the validation score can differ from the prediction error it estimates. In a simulation with
Neo =40, Ny = 5, Ty = 20, two true factors, two covariates and AR(1) errors with coefficient p (60
replications per value, ranks 1 to 4), the procedure chose two factors in 82% of replications at p = 0,
23% at p = 0.5 and 2% at p = 0.8, and more than two in 18%, 75% and 97%. This finite-sample
experiment does not show that the procedure fails as the sample grows. The results in Section 3

take the number of factors as known and do not cover the number chosen by Algorithm 1.

6. Remarks 1 and 2

Remark 1. Remark 1 follows Bai (2009, pp. 1243, 1263), who notes that strict exogeneity rules
out lagged dependent variables only to simplify the proofs, requires serially uncorrelated errors in
that case, and says that the consistency argument carries over. Moon and Weidner (2015, Theorem
4.1, p. 1554) prove that B is consistent with predetermined regressors such as a lagged outcome.
Remark 1 is therefore supported for B. The treatment-effect results here assume strict exogeneity
and do not cover this case. The counterfactual raises a further issue: after treatment, a treated
unit’s lagged outcome is a treated outcome, so predicting Y;;(0) requires imputing the untreated
lag recursively. The sentence should read: “Under suitable identification and regularity conditions,
the coefficients remain consistent in dynamic models with lagged outcomes when the errors are not
serially correlated (Moon and Weidner, 2015); the treatment-effect results in this paper assume

strict exogeneity and do not cover such models.”

Remark 2. The limit should read “as N, Ty — oo”. The explanation of bias should read:
“Under the corrected assumptions, the term from estimating each treated unit’s loadings has mean
zero given the control data, and its conditional variance is of order Tj ! Bias can arise from

estimating 8 and the factors; Proposition 1* gives the conditions under which it vanishes.”

11



7. lIdentification of

As printed, SM Assumption 4.2 defines a;; = M.(A., Ae) tAx while keeping the factor 1/Ng, in
front of the sum in S;. The second term of S; is then of order 1/N,,, and the condition reduces
to infg chlefl ZZ X{M rX; > 0, which does not ensure identification. The following example
satisfies the printed condition. Let T be even, r = 1, one covariate, no errors, hy = 1, g; = (—1),
and control loadings and covariates \; = 1, X; = h — p;g with p; € {—=1,1} and >, o p; = 0, so
that Y; = h when 8 = 0 and F' = h. The parameters (5, F,\;) = (0,h,1) and (1, g, ;) fit the
controls exactly. With the printed a;;, infp D(F') stays bounded away from zero; a treated unit
with loading 1, XZQ = hY and ;7 = 0 then has a prediction error of 1 at the second solution, for
every sample size. With the corrected a;; of Assumption 3*(a), Z; =0 for F' = g, so D(g) = 0 and

the condition correctly fails.

8. Estimation (SM A.3)

The SM’s claim that a unique solution exists (Table 1) concerns the global minimizer of the least-
squares problem in Step 1, as does the theory here and in Bai (2009). That problem is not
convex, and the alternating iteration is not guaranteed to reach its global minimum. Under the
normalization F'F /T = I, with IA\;OACO diagonal, F is unique for a given 3 up to the signs of its
columns when the r largest eigenvalues of the residual matrix are distinct and exceed the (r+1)-th,
with columns ordered by eigenvalue. The claim should say instead that a solution exists and that

the iteration should be started from several values.

9. Implications for gsynth and fect

The methods of the article are implemented in the R packages gsynth and fect. gsynth had its
own implementation through version 1.2.1 (2021) and calls fect from version 1.2.2 (2025). Almost
none of the corrections change what the packages compute. The estimator is unchanged, and both
packages report normal intervals by default, so the orientation issue in Section 4 does not affect their
default output, although this alone does not establish the intervals’ coverage. The two paragraphs
below concern how the output is read, and the last one points to a separate discussion of software

issues.

Bootstrap intervals. With the standard error computed from the bootstrap draws, gsynth
through version 1.2.1 reported the normal interval mt £ 21 /2 se. fect’s default, ci.method =
"normal", is the same interval, and its alternative, ci.method = "basic", added in version 2.4.2,
has the orientation of the basic interval. The normal interval relies on equal treated and control
error variances (the article’s Assumption 5), the basic interval on identically distributed errors
(Assumption 5%, a sufficient condition), and neither package checks them. Comparing the spread of

the controls’ residuals with that of the treated units’ pretreatment residuals is a simple diagnostic.
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With few treated units and non-normal shocks, the normal interval can also under-cover even when

the standard error is right.

Cross-validation. The caution in Section 5 applies to gsynth through version 1.2.1, which im-
plemented Algorithm 1 as described. fect’s cross-validation, used by gsynth from version 1.2.2,

holds out cells of the control units instead, and the simulation in Section 5 does not concern it.

Software issues. Some earlier versions of the packages worked in ways their documentation did
not describe. Before gsynth 1.3.1 (December 2025), for example, the parametric bootstrap for the
IFE-EM estimator (EM = TRUE) omitted Step 1 of Algorithm 2 and drew errors from in-sample
residuals (Green and Aronow, 2026). Xu (2026) discusses this routine, and changes to the optional
quantile-based intervals and p-values in fect are recorded in the package’s release notes. 1 will

provide a more comprehensive review of these issues separately.

10. Errata

This section lists slips in the article and the SM beyond the items in Table 1. Most concern notation,

indexing and citations, and none changes a result.

Where

Correction

Article, footnote 10

Article, footnote 11

Article, after Assumption 3

Article, dimension of X
Article, Algorithm 1
Article, Algorithm 2

SM Assumption 3.1

SM Assumption 4.2
SM A.3
SM A4

SM Lemma 1(ii)

Iterating Yy = pY; -1 + 5,8 + €44 gives

Y = ptY0 + Zi:l pi =52l B+ vy with vy = Zi:l pt~%e;s. The article
omits the lagged covariate terms.

With F' = FA, the loadings are \; = A7 )\; and Aco = Ago(A™1); the
diagonal matrix is A71AL A (A7)

“The space spanned by F (or F'F/T)” should read “(or the projection
F(F'F)='F"); F'F/T is the identity by normalization.

The number of covariates is k throughout (the article also writes p).

F°, should be FO,, and X 3 should be X?__J.

i,—S

Step 3(a): the treated units are indexed by j on both sides; Step 4: B
is BQ.

Implied by Assumption 4.1; the dependence restriction used here is
Assumption 2*(b).

“E ||s||* < M” is a separate condition; the sum in S; runs over k € C.
The matrix whose eigenvectors give FisT x T, not N., X Neo.

>; & = 0 should be ), & = 0; scalars subtracted from Tp-vectors
should be multiplied by 17,.

@ is positive semidefinite (rank at most q).
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Where

Correction

SM Lemma 2

SM Lemma 3(i)

SM Lemma 3(ii)

SM Lemma 4
SM Proposition 1

The leading term is O, ((N.,T)~"'/2), which is dominated by
Op(NGY) + Op(T~1); 1/(NT) in ¢ should be 1/(N,,T); the
assumptions cited should include the standing Assumption 2 (strict
exogeneity).

(Y; — X;) should be (Y; — XiB); ¢’ should be &/; in a; and a4, X
should be X;; with G as defined in the SM, the corrected expansion
uses ', and f; = Gf, should be f, = G’ f inside the sum; the bound
on E(g;se44) should cite Assumption 3 (the SM cites 4.2).

The statement’s superscripts 0 should be dropped (the proof treats the
full-sample quantity); in the closing claim for errors without serial
correlation, the condition E(g;5e;:) = 0, printed for all (s,t), should be
stated for s # t.

The sum defining B starts at s =Ty + 1.

The bound |f/(32, fif!) ™" fs| < O(Ty') is a stochastic bound; the
second moment of &;; is from Assumption 4.1; N;,' - o(1) should be
Nt_rl ZieT o(1) = o(1).

SM B4 In the displayed IFE specification, ZtT:TOH 6¢+D; should be 6; Dy,
with one coefficient for each post-treatment period.
SM Table A3 The column labels N, and Ny, are swapped: Ny = 20 throughout
and N, varies from 40 to 200. The entries are unchanged.
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