
The ranker method takes D comprising all previ-
ous utterances and pi, then estimates the likelihood
of t being the next utterance. Two models are used
for this estimation, the human-like classifier (HLC)
in DialogRPT (Gao et al., 2020) and BERT’s next
sentence predictor (NSP) (Devlin et al., 2019). At
last, the trim method removes t̂ = C 0

j from T such
that trim(T, t̂) = T \ {C 0

j}.
For HLC, pi and t are fed into the model, which

gives a score of how natural t is to follow pi.4 For
NSP, since the original language model does not
expect dialogue contents as input, we finetune it on
the Multi-Session Chat dataset (Xu et al., 2022),
the largest human-to-human chat dataset compris-
ing⇡300K utterances. Given the finetuned model,
the last two utterances in D (the last one is pi and
the second last one is a comment selected for pi�1)
are fed into the model with t, which gives scores
for the two labels, IsNext and NotNext, s.t.

score_of (IsNext) - score_of (NotNext)

is used for our likelihood estimation.5

3.2 Greedy Advanced Algorithm
Algorithm 2 shows the advanced greedy approach
that makes two major updates from Algorithm 1.

Algo. 2: GreedyA: greedy advanced
Input : P : post, C: comment set, q: the

max-length of comment segments.
Output: D: a dialogue.

1 D  [ ];
2 T  segmenta(C, q);
3 while 9 pi  first(P ) do
4 D  D � [pi];
5 if 9 pi+1 2 P then T  T [ {pi+1};
6 t̂ argmax8t2T ranker(D, t);
7 if t̂ = pi+1 then
8 P  [last(D)_first(P )]� P ;
9 else

10 D  D � [t̂];
11 T  trima(T, t̂, q);
12 if 9 pi+1 2 T then T  T \ {pi+1};
13 return D;

4Since HLC expected a sing-turn as input, we fed only pi,
although we also experimented by feeding more utterances
in D, which led to worse performance.

5Feeding only pi to NSP gave worse results whereas feeding
more than two utterances in D gave very similar results, im-
plying that BERT successfully learned to weigh more on the
last two utterances. We also used only score(IsNext) as
the estimator, which resulted in slightly worse performance.

First, it treats the next sentence pi+1 2 P as a
segment to rank if it exists (L5). If pi+1 is selected
(L7), implying that it is better to have both pi and
pi+1 in one utterance, pi is removed from D by
last(D), pi+1 is removed from P by first(P ), and
their concatenation is prepended to P (L8). Once
processed, pi+1 is removed from T (L12).

Second, the segmenta method is updated (L2)
such that it generates finer-grained segments using
Algorithm 3. It is inspired by the fact that a single
comment can (and often) address multiple aspects
expressed in sentences that are not adjacent in P .
In other words, one part of the comment may be
appropriate for pi while another part may be for pj
not adjacent to pi; thus, using the whole comment
as a response to either of them would be unnatural.

Algo. 3: segmenta: comment segmentation
Input : C: a set of comments, q: the max

# of sentences to join.
Output: T : a set of comment segments.

1 T  ?;
2 foreach Ch 2 C do
3 foreach i 2 [1, |Ch|] do
4 n min(i+ q � 1, |Ch|);
5 foreach j 2 [i, n] do
6 T  T [ {join(Ch, i, j)};
7 return T;

The algorithm takes C and q, indicating the max-
number of sentences allowed in any segment, and
visits every comment Ch = [ch1, .., ch`] 2 C (L2).
For each sentence chi 2 Ch (L3), it joins all sen-
tences between chi and chj using the join method
as follows (L4: i  j  min(i+ q � 1, |Ch|)):

join(Ch, i, j) =

(
chi if i = j

chi_ . . ._ chj otherwise

All joined segments are added to T (L5-6), which
is returned as the output set (L7). For our experi-
ments, q = 3 is used since the average number of
sentences in Reddit comments (in our data) is < 4.

When segmenta is applied to Algorithm 2 (L2),
t̂, which is appended to D, is a segment of a com-
ment (L10). Let t̂ = cjk where cjk is the k’th
segment of Cj . The trima method then removes all
segments generated for Cj from T (L11) such that

trim(T, cjk, q) = T \ segmenta({Cj}, q)

It is possible to keep the rest of unused segments
from Cj that have no overlap with cjk. However,


