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Portnoy (2003) presented an approach to the analysis of cen-
sored survival data based on a novel computational method for
censored regression quantiles. A theorem on asymptotics was
given, but in the course of thesis research, the first two authors
found a major error in the proof. We have been unable to fix this
proof as presented. However, a closely related “grid” algorithm
is now our default method, and here we present correct results
providing consistency at root-r rate for this grid algorithm. (De-
tails of the proof are rather complicated and have been given in
Neocleous 2005 and Vanden Branden 2005.)

Portnoy [2003, eqgs. (5) and (6)] gave a general model for
censored quantile regression, where the regression coefficients
are {8(r)} mapping 0 <t <1 to N? as a vector of regres-
sion coefficients such that x; B(t) gives the tth conditional
quantile of the response Y; given the explanatory variables x;.
The censoring times and censoring indicators are denoted by
{(Ci, Aj):i =1,...,n}. The distribution of {(¥;, C;, A;)} re-
mains as given by Portnoy (2003).

To define the “grid” algorithm, let € > 0 be given and define
a grid of t-values, € <t <t) <--- <ty <1 — €. In addition,
define the parameters along the grid,
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Following Portnoy (2003), we assume that the initial regres-
sion quantile, ,31 at T = 11, is below all censored points and
can be computed by the usual (uncensored) regression quantile
algorithm. We define Br inductively as follows: Given Be for
£ < k [and thus given weights w; of the form (t —#;) /(1 —1,)],
the regression quantile, Bit1 at tx41 is obtained by minimizing
the weighted and censored form of the objective function given
by eq. (12) of Portnoy (2003). Weights for censored observa-
tions that are crossed in moving from #; to tx41 [i.e., for which
17,- > xlf,é(tk) but )?l < x{B(tkH )] are defined with #; replacing ¢,
in ;. The algorithm stops at the last grid point 77 or ends at 7,
when only censored observations remain above x’,é (t.). (See
Debruyne and Hubert 2004; Vanden Branden 2005; Neocleous
2005 for some further details and applications of this algo-
rithm.)

Because 8 € WP and M — oo, we need asymptotic results
for increasing dimension (sieve methods). An appropriate result
providing consistency essentially at rate n~'/3 was given by
He and Shao (2000). Their hypotheses were verified by Vanden
Branden (2005) under the following conditions:
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(FY) The random response Y; has density fy, (conditional
on x;) such that there exist constants a > 0, b < 00,
and c such that

a<fr,(m=<b,  |fr|=c (1)

uniformly for € < Fy, (y) < 1 — € and uniformly ini =
1,2,...,n.

(X) There exists a constant D such that ||x;|| < D uni-
formlyini =1, 2,...,n. We furthermore assume that
x; € NP with dimension p fixed.

(XX) % > iy xix] is strictly positive definite.

(F) Let F y; (1) and FC,— (v) be the distribution functions for
1(Y; < Cy)Y; and for I(Y; > C;)C; conditional on x;
and on A;. The densities fyl. and fc,- satisfy

ar < frw)<b,  |frp|<a
and

a < fo)<by,  |fL| <
uniformly for € < Fy,(y) < 1— € and uniformly ini =
1,2,...,n for some constants a;,b;, and c¢; for j =
1,2.

Under these conditions, we then have the following result.

Theorem 1. Let ﬁ be the censored regression quantile es-
timator on a grid € <t <t <--- <ty <1 — €, where
tk+1 — tx = gn satisfies g, = n_1/3/an with @, — o0o. Then,
under the foregoing conditions and for the norm in M7,
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The rather complicated proof was given by Vanden Branden
(2005). The most difficult part involves the Hessian matrix, D,
for the associated gradient conditions (in RMPpy, Fortunately,
the facts that the gradient conditions for ,3(tk) depend on
{B(I@) : £ # k} only through the weights and that these weights
are defined inductively mean that D is a triangular matrix where
the p x p diagonal blocks dominate the matrix asymptotically.
The n~'/3/a,, rate arises from the He—Shao result and the need
for the estimated quantile functions to be sufficiently close
to the true ones so that they are strictly monotonic along the
grid.

Theorem 1 and a complicated chaining argument provide the
following root-n rate of consistency at all fixed grid points (see
Neocleous 2005 for details).

I8 —ﬁ||2=0p(

Theorem 2. Under the foregoing conditions, uniformly for #
in the grid,

1Bt — Bl = Op(n~ "), 3)
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