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5 CONFIRMING ASSUMPTIONS.
5.1 Twins Tend to Be Parallel Works
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Figure 1: (a) Most twin papers are parallel works. (b) Most twins have similar topics. (c) Most twins belong to close communities.
These results corroborate the assumptions of the twin paper framework.

3 METHOD

Our proposed framework is inspired by the causal inference frame-
work based on twins [15] in the medical and psychological domains.
The key insight of our proposed framework, twin papers, is that
we can roughly regard a pair of papers that cite each other as coun-
terfactual units. We call such a pair of papers twins. The rationale
behind this definition is that twir
works, (2) on similar topics, and (:
we will empirically show in the expecmmemmmr sl o, L0

pers can adjust many, if not all, confounders, including obscrvablc
and unobservable ones. If the numbers of citations the twin papers
receive are different, we can investigate what made the difference.
Suppose a paper x was publiched<wiliracolon in the title and has a
twin paper |y which was published without a colon. Then, we can
estimate ITE by

ME=¥f-Y}.

“learning” in the title has a positive effect on the impact. We con-
sider a paper with “learning” in the title to be treated and that
without it is controlled. Intuitively, just changing the title of this
paper to “Twin Papers:#i Simple Learning Framework..." would
natciiange the number of citations much. Therefore, we expect the
effect is small or zero. A naive approach to estimating the effect

HLULCATHEMRLPTLXEICHR

d: 1
= |{i is treated}| Y'F "~ |{iis controlled}| Z Y‘F‘
i is treated i is controlled
However, there is a selection bias because papers in NeurIPS and
TCMI. tend ta have “learning” in the title Tn fact ATE...
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