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1. Background D

Don’t scientists know everything?

We can hever be completely
certain about the future,

either in everyday Iife’ or in Source: https://openclipart.org/
science Scientists face uncertainty at

numerous stages of their research
process (Cordner and Brown, 2013)
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1. Background 2

Consequently...

Researchers resort to various strategies to
manage and mitigate uncertainty when presenting u
their findings in academic articles. These may
include using language that is overly definitive or
hedging their claims with qualifiers such as
"presumably" or "possible" (Hyland, 1996)
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2. Problem Statement D

Why is detecting Scientific uncertainty a big deal?

e provide insights into the reliability and validity of
scientific claims, help in making informed decisions,
and identify areas for further investigation

® become a significant aspect of the peer-review
process, which serves as a gatekeeper for the
dissemination of scientific knowledge

Designed by Freepik
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2. Problem Statement 2

e SU identification requires expertise in linguistics and
scientific knowledge, time-consuming and labor-intensive.

® A scarcity of available extensively annotated corpus -
certain corpora are limited in their scope as they only
capture a particular type of uncertainty within a specific
domain.

® Typical scientific text contains various statements and
information which not only discuss the current or present
study but also the former studies (Stocking and Holstein,
1993)

Designed by Freepik
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Therefore...

(+) automates labelling
and annotation tasks for
scientific uncertainty
identification

(+) provides
interpretable results:
also provides
information about which

UnScientify

sentence elements
support the outcome
& authorial reference

(+) taking into account
different types of
scientific uncertainty

A weakly supervised technique that employs a fine-grained annotation scheme to construct a system
for scientific uncertainty identification from scientific text focusing on the sentence level.
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3. Data

Table 1. Corpora Description
(Annotated Datasets)

Table 2. Samples of annotated sentences

Sentence SU Authorial
Check Ref.
Discipline Journal AEGIes; (SERTEHGRS It is possible that corticosteroids pre- Yes  Author(s)
Medicine BMC Med 51 95 vent some acute gastrointestinal com-
Cell Mol Gastroen- 25 36 plications.
terol Hepatol However, we find no evidence to sup- No -
Biochemistry, Ge- Nucleic Acids Res 52 63 port this hypothesis either.

But, how this kind of coverage might Yes Author(s)

netics & Molecu-
influence the "we" feeling among Euro-

lar Biology eans, still remains somehow an open
Cell Rep Med 22 48 guesti’on P
Multidisciplinary ~Nature 34 57 Previous meta-analyses have shown a Yes Former/Prev.
PLoS One 42 35 significant benefit for NaHCO3 in com- Study(s)
Emplrlcal Social SSOAR (53 journals) 86 647 pa_rison to normal saline (NS) infusion
Science [6,7], although they highlighted the

possibility of publication bias.
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4. Appl"ﬂaCh Figure 1. SU Pattern Formulation

& .
Start 2 -
8 Input Sentence: SU check by Spans Annotation:
E 1. The profile of X in older people is unknown 1. The profile of X in older people is unknown
2 2. The correlation between X and Y is still unexplored ‘ 2. The correlation between X and Y is still unexplored
a 3. The answer to these phenomena is unclear 3. The answer to these phenomena is unclear
& 4. It was not clear whether X causes Y to occur 4. It was not clear whether X causes Y to occur
i
=}
2
v .
[ | The | profile [ | peoj is | unknown
Lemma the profile of X in old people be unknown
POS DET NOUN ADP NOUN ADP | ADJ NOUN AUX ADJ
Dep det nsubj prep pobj prep amod pobj ROOT acomp
Morp D Def Sing Number=Sing Degree=Cmp | Number=Plur | Mood=Ind Degree=Pos
PronType=Art Number=Sing
Person=3
Tense=Pres
VerbForm=Fin
Is_alpha | True True True True True True True True True
g Is_stop True False True False True False False False False
£
&
8
5 the  [co el [is  [sill [ unexplored
K] Lemma between X and y be sti unexplored
k- POS DET PN ADP PROPN CCONJ | PROPN AUX ADV AD)
<
=
| | | unclear
Lemma | the answer to these phenomena be unclear
POS DET NOUN ADP DET NOUN AUX ADJ
Lemma it not clear whether
POS PRON AUX PART ADJ SCONJ NOUN | VERB PROPN | PART VERB
Dep nsubj ROOT neg acomp mark nsubj ccomp nsubj aux ccomp
Continue..
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Patterns Formulation

Keywords & Pattern Detection:

4. 1t MEFIRBliclear whether X causes Y to occur

1. The profile of X in older peoplefjunknown Ed<Lemma:be, dep:ROOT>EHOEV:\pNbg
2. The correlation between X and Y ill unexplored > SJEENINER LMool s <POS:ADV> <POS:ADJ>
3. The answer to these phenomena [Junclear > JCINIIER TN [YeR{0Jod g <POS:ADJ>

EEEPIREgS <POS:ADJ>

Ed<Lemma:be, dep:ROOT>

S

Keywords Classification | ing F |
Uncertainty Keywords Dictiona 2 2
B o Pattern1 : <Lemma:Be, dep:ROOT> < ! Negation > <ADV * > <POS:ADJ in ADJ SU>
ADJSU  ADJSU Antonym
Matched Sentence:
unknown known uncertainty 1. The profile of X in older people is unknown
2. The correlation between X and Y is still unexplored
3. The answer to these phenomena is unclear
unexplored | explored controversy
m. Itis unknown whether these missing data have influenced the results.
unclear clear ambiguity
unsure sure probability
Pattern2 : <Lemma:Be, dep:ROOT> < Negation > <ADV * > <POS:ADJ in ADJ SU Antonym>
speculative proven hypothesis
Matched Sentence:
4. It was not clear whether X causes Y to occur
n. ?he factors contributing to the event are still not known
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4. Approach 3

SU Patterns Group:

1. Explicit SU €@ The variability of strategic voting over longer
2. M li . . .

odality periods of time is yet completely unexplored.
3. Conditional expression M e
4. Hypothesis
5. Prediction Q If there are any violations, subsequent

Conditional
6. Interrogative expression inferential procedures may be invalid, and
7. Non-generalizable statement ﬁ—-
8 Adverbial SU if so, the conclusions would be faulty.
candmonal m—.
9. Negation
10. Subjectivity
1. Co njectu ral Two annotated sentences with SU expressions.Samples of output from span
12. Disagreement annotation process are shown in different colours based on their SU Pattern Group.
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5. System

1. Pattern Matching

SU Patterns Group: Heuristic 3:
1. Explicit SU Checking the Output 3:
2. Modality Output 1: occurrence of SU:
3. Condition.al expression List of SU » Rebuttal/Confirmation “Label 1”
4. Hypothesis % Span statement SU Expression
5. Prediction es Candidates &
» 6. Interrogative SU Pattern Group 13: List of final SU
expression Rebuttal/Confirmation spans
7. Non-generalizable
statement No
8. Adverbial SU
9. Negation Output 2: Yes
10. Subjectivity Su: <
“Label 0”
11. Conjectural Non-SU/ 3. Authorial Reference Checking
12. Disagreement o
Expression

Figure 2. Scientific Uncertainty (SU) expression identification workflow

2. Complex Sentence Checking

Output 4:

Authorial

Reference Labels:
1: Author(s)

2: Former Study(s)

3. Both

Authorial Ref. Patterns:
1. Author(s)
2. Former Study(s)
3. Both

S

titut
ften
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5. System 2]

The authorial reference of each sentence was
annotated based on the citation & co-citation patterns, Samples of authorial patterns:
and the use of personal & impersonal authorial
references. Furthermore, sentences were labeled into ;
three groups including: 3. (Author) (Year) <Text>
1. Author(s) of the present article, or 4. <Text> (Author1, Yeart; Author2,
2. Author(s) of previous research Year2...)
3. Both, is intended to accommodate complex <Text> [Ref-No1, Ref-No2 .. .]
sentences that may refer to both the author(s)
and the previous study(s).

<I/We/Our study...> <text>
<Author/The former study...> <text>
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6. UnScientify Demo

UnScientify

Detecting Uncertainty in Scientific Text

UnScientify

Project Demo Detecting Uncertainty in Scientific Text

Enter your text here: PrOjeCt Demo

This motivates a new hypothesis, that sensory memories can act offline (indirectly) on sensorimoto
® Authorial Reference Enter your text here:

Run This hypothesis of uniform patterns among various subgroups has first been formalized in the U.S. ¢

Operation in progress. Please wait.
Authorial Reference

Text: This motivates a new hypothesis, that sensory memories can act offline (indirectly) on
sensorimotor performance via spontaneous activity.
[v] Scientific Uncertainty expression is detected!

Operation in progress. Please wait.
ISIELENTH
[lvpetiesipllscciisnllvoctics S ay Text: This hypothesis of uniform patterns among various subgroups has first been formalized in the

U.S. context.

Reference: Author(s)

No direct PRON
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6. UnScientify Demo 2

Designed by Freepik

https://bit.ly/unscientify-demo
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https://bit.ly/unscientify-demo

7. Further Improvements

* Improvements to identify additional
dimensions of scientific uncertainty,
including its nature, context, timeline,
and communication characteristics

* Currently UnScientify operates at the
sentence level, it can be expanded to
process text at the document level.
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