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The research aims to develop an automatic Question Answering system, in particular Why
and How questions, on community web-boards to support ordinary people in preliminary
diagnosis and problem solving, such as plant disease problems. The research includes
two main problems: Why and How question identification and Why and How answer deter-
mination, where Why and How questions are based on explanations. Therefore, the
research applies machine learning techniques for question type identification. We also pro-
pose an integrated causality graph with extracted procedural knowledge from text to deter-
mine the visualized answers based on the information retrieval technique. The experiment
shows the Question Answering system can achieve answers at Rank 1 with 91.1% and
88.9% correctness for Why questions and How questions, respectively.
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1. Introduction

In the online community, most people prefer to post their
problems or queries on a certain thread on their community’s
web page and then wait for times ranging from a few minutes
to several days to receive the answers and recommendations
made by the problem-solving experts on the web page. How-
ever, it is time consuming for people to wait for the answers.
In a rural community, there are inexperienced farmers and
others who know how to use information technology but lack
experience in other areas, e.g. agriculture, health-care, etc.
For example, on community web-boards, people with an ill-
ness try to explain their disease symptoms by asking a Why
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question (Why-Q) type, asking for reasons, and/or a How
question (How-Q) type, asking for a problem solving
approach. However, the speed of response to questions
depends on the question domain, the chat room type of a cer-
tain web-board, the web-board domain, etc. Most plant dis-
ease questions receive responses within a week through
web-boards. While waiting, an automatic Why-How Ques-
tion-Answering (QA) system could be developed to provide a
preliminary diagnosis including possible solutions before or
during an epidemic. Therefore, this research aims to develop
a Why and How QA system based on questions that require
explanation of problems, especially plant-disease symptoms,
on a certain web board. The corresponding answers are the
visualized as causality graphs [1] integrated with procedural
knowledge extracted from texts for the preliminary diagnosis
and problem solving of plant disease symptoms. There are
several types of How question [2] e.g. Causality How-Q (which
is used to determine the causes of a certain event: “How did
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John die?”), Instrumental How-Q (which is used to learn about
instruments as in “How is couscous eaten in Morocco?”, answer:
“by hand”), and Instructional How-Q (which corresponds to an
organized set of instructions designed to reach a goal: “How do
you change a car wheel?”), etc. However, How-Q in this research
is Instructional How-Q, which emphasizes the organized
instruction set for problem solving which depends on the
cause of the problems/symptoms. The Why and How ques-
tions with explanations are expressed in the form of Elemen-
tary Discourse Units (where each EDU is defined as a simple
sentence or a clause, [3]) with the following question patterns
(called ‘Qpattern’) through the community web board.

Qpattern-1: EDU¢.1 EDUct.5 .. .EDUct.n EDUg
Qpattern-2: EDU¢.1 EDUct5 ...EDUc.y EDUgq EDUct ne1)
Qpattern-3: EDUg EDUct g EDUct, .. .EDUctp

where:

EDUj is a question EDU containing a question word (qw) as
shown in the following linguistic pattern of a Thai-question
EDU.

EDU, — Qword NP1 V NP2 | Qword NP1 V |

NP1 V NP2 Qword | NP1 V Qword |

V NP2 Qword | V Qword
V - vuq | pre-verb vgq
Uq = Ug-strong [ Ug-weak Winfo
pre-verb — ‘ac/will’ ‘fiay/must’
Ug-strong = ‘WV/solve’ ‘UH/solve’  ‘URay/express’  “Iiaan/be
caused by’ ‘WAYdry’ ‘sy/come off ‘waszunsu/stunt’ Win/
change shape’ ...
Ug-weak — ‘t0u/be’ ‘Whave’
Winfo — ‘@NNS/symptom’ ‘Ulx/mark’ ‘®/color’ “tWsz/reason’
‘FUNG/cause’ ‘WRRWS/result’. ..
Qword - {‘v"lw/Why' ‘atina’ls/How’ ‘az’ls/What' ‘Ugaa3s/
Show method’}

(where Qword is a question-word set and qweQword; vg is a
verb concept expressed on EDUg NP1 and NP2 are noun
phrases.)

EDU.., is a content EDU expressing a content of EDUg,
where a=1,2,...,n or n+1. n is an integer number and is
greater than 0. EDU.., has the following Thai linguistic
pattern.

EDU.; 4 — NP1 VP
VP = Uct-q NP2 | Vep g | Uet-q AdjectivePhrase |
pre-verb v, NP2 | pre-verb vq, | pre-verb v,
AdjectivePhrase

(where v, 4 is a causative verb concept (v.) or an effect verb
concept (v.) as shown in Table 1 (.€V,; V.€V,; V. and V, are a
causative verb concept set and an effect verb concept set,
respectively)).

Moreover, the Thai documents have several specific char-
acteristics, such as zero anaphora or implicit noun phrases,
without word delimiters, without sentence delimiters (e.g.
without a question mark), etc as shown in Fig. 1.

All of these characteristics are involved in determining
the question type and its answer in the Why-How QA system
of this research based on Qpattern, which contains several
EDUs as explanations. It attempts to determine the answer
with Qpattern, whilst previous QA researches, especially on
Why-How QA systems, were based on one or two EDUs. It
also attempts to answer a How-Q which expresses only the
sequence of events of the effect/symptom EDUs without
mention of their cause. In this research, the How-Q expres-
sion results in diagnosing the effect/symptom events before
determining the solution whereas previous How-Q
researches are based on direct instruction guidelines or an
event description graph without including problem/symp-
tom diagnosis.

Table 1 - List of V. and V., provided by .

Verb type Surface form Conceptual class
Ve Strong Verb q9/suck, genu/suck. fu/eat, na/bite, consume/destroy
(Causative-Verb Concept set) naanw/destruct, n1d9/eliminate, destroy
ai/kill, w/break,
Weak Verb + Noun or (u + Ts@/be + disease, getDisease
Information 1850 + 1Bals@/get + pathogen, getPathogen
Ve Strong Verb wWin/shrink, va/bend, D9/twist, be_abnormal shape
T@wa/curl
(Effect-Verb Concept set) uny/dry, ‘Inil/blast, dry/be_symptom
(Ruy/wilt lose_water/be_symptom

uassinsw/stunt
Weak Verb + Noun or u + 3a/be + spot,
Information 1u + Ta/be + scratch,

U + ua/be + lesion

1l + 99/have + spot,

1l + J9/have + scratch,

1l + ua/have + lesion

11+ & + hea Inli/have + color

+ dark brown

stunt/be_symptom
be_spot_mark/be_symptom,
be_scratch_ mark/be_symptom
be_ mark/be_symptom
have_spot_mark/have_symptom
have_scratch_mark/have_symptom
have_ mark/have_symptom
have_brown_color/have_symptom
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