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● /H[LFRQ�EDVHG� &RXQW ZRUGV� QRUPDOL]H DSSURSULDWHO\� DQG
DFFHSW GRPLQDWLQJ HPRWLRQ
● 0DFKLQH�OHDUQLQJ� %DJ�RI�ZRUGV� IHDWXUH�EDVHG�
GHHS�OHDUQLQJ
● 7UDQVIHU OHDUQLQJ� 0XOWL�WDVN OHDUQLQJ
● =HUR�VKRW OHDUQLQJ
⇒ 0HWKRGV PRVWO\ WUHDW HPRWLRQV DV D ODEHO DQG OHDUQ WKH

DVVRFLDWLRQ WR WH[W SURSHUWLHV� ZLWKRXW FRQVLGHULQJ �WRR
PXFK� NQRZOHGJH IURP SV\FKRORJ\ DERXW HPRWLRQV
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● &RJQLWLYH DSSUDLVDO�
DQ HYDOXDWLRQ RI HYHQWV DQG REMHFWV
● %RGLO\ V\PSWRPV�
SK\VLRORJLFDO FRPSRQHQW RI HPRWLRQDO H[SHULHQFH
● $FWLRQ WHQGHQFLHV�
D PRWLYDWLRQDO FRPSRQHQW IRU WKH SUHSDUDWLRQ DQG GLUHFWLRQ
RI PRWRU UHVSRQVHV
● ([SUHVVLRQ� IDFLDO DQG YRFDO H[SUHVVLRQ� ERG\ ODQJXDJH�
JHVWXUHV� DOPRVW DOZD\V DFFRPSDQLHV DQ HPRWLRQDO VWDWH
● 6XEMHFWLYH SHUFHSWLRQV�)HHOLQJ� VXEMHFWLYH H[SHULHQFH RI
HPRWLRQDO VWDWH RQFH LW KDV RFFXUUHG
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● ,QWHUSUHWDWLRQ RI 7H[W ZLWK WKH 2&& 0RGHO
● $SSUDLVDO 7KHRULHV DFFRUGLQJ WR
6PLWK�(OOVZRUWK DQG 6FKHUHU
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0RWLYDWLRQ

● 'LFWLRQDULHV DORQH� ZLWKRXW LQWHUSUHWDWLRQ RI FRQWH[W� PLJKW
QRW EH VXĴFLHQW�
● (PRWLRQV KDYH D FRQWH[W VWUXFWXUH DQG FRPSRQHQWV� ZH
ZDQW WR H[SORLW WKDW IRU WH[W LQWHUSUHWDWLRQ
● %XLOGLQJ UXOHV ZKLFK DVVRFLDWH WH[W ZLWK HPRWLRQV HQDEOH WR
EHWWHU XQGHUVWDQG HPRWLRQV
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Psychological Construction in the OCC Model of Emotion

Gerald L. Clore and
Department of Psychology, University of Virginia, USA

Andrew Ortony
Department of Psychology, Northwestern University, USA

Abstract
This article presents six ideas about the construction of emotion: (a) Emotions are more readily 
distinguished by the situations they signify than by patterns of bodily responses; (b) emotions 
emerge from, rather than cause, emotional thoughts, feelings, and expressions; (c) the impact of 
emotions is constrained by the nature of the situations they represent; (d) in the OCC account (the 
model proposed by Ortony, Clore, and Collins in 1988), appraisals are psychological aspects of 
situations that distinguish one emotion from another, rather than triggers that elicit emotions; (e) 
analyses of the affective lexicon indicate that emotion words refer to internal mental states 
focused on affect; (f) the modularity of emotion, long sought in biology and behavior, exists as 
mental schemas for interpreting human experience in story, song, drama, and conversation.

Keywords
appraisal theory; construction of emotion; emotion schemas; situationism

What would you most want to know about other individuals before deciding whether to vote 
for them, negotiate with them, or marry them? Arguably, the most important thing to know 
is what they care about, what moves them. If one were to design a surrogate person, a robot, 
or what computer scientists refer to as a “believable agent,” it would not be enough to 
provide her with eyes that see, ears that hear, and muscles that move. Animate agents must 
also be able to select what they look at, listen to, and move toward. They need to have 
affective reactions. In living beings such reactions occur at multiple levels, from the 
neurochemical to the behavioral. Such affective reactions are evaluations that may be 
embodied, expressed, experienced, and enacted. The necessity of affective reactions for 
behaving organisms is evident in research ranging from studies of brain damage (Damasio, 
1994) to studies of emotional intelligence (Salovey & Mayer, 1990). In contrast to isolated 
affective reactions, emotions arise when evaluations of the same thing occur in different 
modalities at the same time. Emotions are thus states emerging from the co-occurrence of 
multiple, partially redundant, affective reactions. Fear, for example, involves not isolated 
elements such as fearful thoughts or wide-eyed facial expressions, but multiple 
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2&& DQG $SSUDLVDO

$SSUDLVDO�
● (PRWLRQ FRPSRQHQW SURFHVV PRGHO E\ 6FKHUHU�
&RRUGLQDWHG SURFHVV RI GLĳHUHQW VXEV\VWHPV
● $SSUDLVDO�
&RJQLWLYH HYDOXDWLRQ RI HYHQW● 2&&� �IURP WKH DEVWUDFW RI WKH SDSHU RQ WKH ODVW VOLGH�

�G� LQ WKH 2&& DFFRXQW >ő@� DSSUDLVDOV DUH SV\FKRORJLFDO DVSHFWV
RI VLWXDWLRQV WKDW GLVWLQJXLVK RQH HPRWLRQ IURP DQRWKHU�
UDWKHU WKDQ WULJJHUV WKDW HOLFLW HPRWLRQV�

● 2&& LV D PRGHO WKDW GHVFULEHV
FRQVWLWXWLQJ IDFWRUV RI HPRWLRQV
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�D� (PRWLRQV DUH PRUH UHDGLO\ GLVWLQJXLVKHG E\ WKH VLWXDWLRQV
WKH\ VLJQLI\ WKDQ E\ SDWWHUQV RI ERGLO\ UHVSRQVHV�

�E� HPRWLRQV HPHUJH IURP� UDWKHU WKDQ FDXVH� HPRWLRQDO
WKRXJKWV� IHHOLQJV� DQG H[SUHVVLRQV�

�F� WKH LPSDFW RI HPRWLRQV LV FRQVWUDLQHG E\ WKH QDWXUH RI WKH
VLWXDWLRQV WKH\ UHSUHVHQW�

�G� LQ WKH 2&& DFFRXQW >ő@� DSSUDLVDOV DUH SV\FKRORJLFDO
DVSHFWV RI VLWXDWLRQV WKDW GLVWLQJXLVK RQH HPRWLRQ IURP
DQRWKHU� UDWKHU WKDQ WULJJHUV WKDW HOLFLW HPRWLRQV�

�H� DQDO\VHV RI WKH DĳHFWLYH OH[LFRQ LQGLFDWH WKDW HPRWLRQ ZRUGV
UHIHU WR LQWHUQDO PHQWDO VWDWHV IRFXVHG RQ DĳHFW�

�I� WKH PRGXODULW\ RI HPRWLRQ� ORQJ VRXJKW LQ ELRORJ\ DQG
EHKDYLRU� H[LVWV DV PHQWDO VFKHPDV IRU LQWHUSUHWLQJ KXPDQ
H[SHULHQFH LQ VWRU\� VRQJ� GUDPD� DQG FRQYHUVDWLRQ�

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 'HF �� ���� �� � ��



� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
7KH 2&& 0RGHO RI (PRWLRQV

� �� �� �� �� �� �� �� �� �
2&& RQ WH[W

� �� �� �� �� �� �� �� �
$VVLJQPHQW ��

:DUP�8S ([DPSOH

+RZ WR LQWHUSUHW WKH HPRWLRQ"

, SDVVHG WKH H[DP�

⇒ :H ZLOO GHYHORS UXOHVő
őZKLFK HQDEOH XV WR HYDOXDWH HYHQWV�
0RWLYDWLRQ� &RJQLWLYH $SSUDLVDO
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7KH %DVLV RI $SSUDLVDOV

Feeler

emotions

World

Events People Objects

● +RZ GR HYHQWV GLVWLQJXLVK
HPRWLRQV IURP DQRWKHU"
● +RZ GR �RWKHU� SHRSOH
GLVWLQJXLVK �WKH IHHOHUV�
HPRWLRQV IURP DQRWKHU"
● +RZ GR REMHFWV GLVWLQJXLVK
HPRWLRQV IURP DQRWKHU"
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%XLOGLQJ %ORFNV RI 2&&

● $SSUDLVDO�(YDOXDWLRQ● *RDOV� 6WDQGDUGV� $WWLWXGHV● ,QWHQVLWLHV● 'HVLUDELOLW\ RI FRQVHTXHQFHV RI HYHQWV● 3UDLVHZRUWKLQHVV RI DFWLRQV RI SHRSOH● $WWLWXGHV WRZDUGV SURSHUWLHV RI REMHFWV
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*RDOV

● $FWLYH *RDOV● ZDQWV WR EH GRQH ZLWK WKDW�● $FWLYHO\ SHUVXHG● 9DULDEOH GXUDWLRQ� IURP VHFRQGV WR \HDUV● 'LVDSSHDUV RQFH LWŖV DFKLHYHG● 5HıOO● QHHGV WR EH UHRFFXU�● $IWHU UHDOL]DWLRQ� GHVLUH�ZLVK GURSV WR ]HUR�● %XW LWŖV QRW DEDQGRQHG� UHSHDWV DIWHU D ZKLOH�● ,QWHUHVWV● ZDQWV WR VHH WKDW KDSSHQLQJ�● /HVV DFWLYHO\ SHUVXHG� EXW FDQ EHFRPH REVHVVLYH�● 'RHV QRW GLVDSSHDU EDVHG RQ ŗFRPSOHWLRQŘ
● 'R \RX NQRZ H[DPSOHV IRU HDFK RI WKHVH W\SH RI JRDOV"
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6WDQGDUGV

● %HKDYLRXU DQG 3HUIRUPDQFH● ŗ<RX VKRXOG WU\ KDUGHU�Ř● 5ROH�EDVHG 1RUPV● ŗ5HVFXH WKLV SHUVRQ� \RX DUH D OLIH�JXDUGŘ�● ŗ&DOO WKH DPEXODQFH� WKHUH LV DQ HPHUJHQF\�Ř�● 6RFLDOO\ OHDUQHG● ŗ7KDW LV QRW KRZ RQH EHKDYHV GXULQJ GLQQHU�Ř
● &DQ \RX WKLQN RI RWKHU H[DPSOHV"
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$WWLWXGHV

$WWLWXGHV LQFOXGH GLVSRVLWLRQDO OLNLQJ�GLVOLNLQJ� WDVWH� HYDOXDWH
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Chapter 4
A Linguistic Interpretation of the OCC Emotion
Model for Affect Sensing from Text

Mostafa Al Masum Shaikh, Helmut Prendinger, and Mitsuru Ishizuka

Abstract Numerous approaches have already been employed to ‘sense’ affective
information from text; but none of those ever employed the OCC emotion model,
an influential theory of the cognitive and appraisal structure of emotion. The OCC
model derives 22 emotion types and two cognitive states as consequences of several
cognitive variables. In this chapter, we propose to relate cognitive variables of the
emotion model to linguistic components in text, in order to achieve emotion recog-
nition for a much larger set of emotions than handled in comparable approaches.
In particular, we provide tailored rules for textural emotion recognition, which are
inspired by the rules of the OCC emotion model. Hereby, we clarify how text com-
ponents can be mapped to specific values of the cognitive variables of the emotion
model. The resulting linguistics-based rule set for the OCC emotion types and cog-
nitive states allows us to determine a broad class of emotions conveyed by text.

4.1 Introduction

Research on Affective Computing (Picard 1997) investigates foundations of human
emotions and applications based on the recognition of emotions. Early work in Af-
fective Computing emphasized the physiological and behavioral aspects of emotion,
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A Rule-Based Approach to Implicit Emotion
Detection in Text

Orizu Udochukwu(B) and Yulan He
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{orizuus,y.he9}@aston.ac.uk

Abstract. Most research in the area of emotion detection in written
text focused on detecting explicit expressions of emotions in text. In this
paper, we present a rule-based pipeline approach for detecting implicit
emotions in written text without emotion-bearing words based on the
OCC Model. We have evaluated our approach on three different datasets
with five emotion categories. Our results show that the proposed app-
roach outperforms the lexicon matching method consistently across all
the three datasets by a large margin of 17–30% in F-measure and gives
competitive performance compared to a supervised classifier. In partic-
ular, when dealing with formal text which follows grammatical rules
strictly, our approach gives an average F-measure of 82.7% on “Happy”,
“Angry-Disgust” and “Sad”, even outperforming the supervised baseline
by nearly 17% in F-measure. Our preliminary results show the feasibility
of the approach for the task of implicit emotion detection in written text.

Keywords: Implicit emotions · OCC model · Emotion detection ·
Rule-based approach

1 Introduction

Human emotions are defined as subjective feelings and thoughts, and is a short
episode that is coordinated by the brain [4]. Emotions exist in various forms and
Ekman [2] made a strong compelling case for the six basic emotion categories. In
Natural language Processing (NLP), emotion detection focuses on categorising
a piece of text into an emotion category. The expression of emotion in written
text is through the use of words and most often emotion-bearing words such
as “happy”. However, emotions can be adequately expressed without the use of
emotion-bearing words. For example, given two sentences “The outcome of my
exam makes me happy.” and “I passed my exam.”, both sentences express the
emotion of happiness, with the first expressing it explicitly and the second imply-
ing it. Most research in the area of emotion detection focuses on explicit emotion
detection [6,9]. Implicit emotion detection is a much more difficult task and the
approaches which rely on emotion lexicons are inapplicable here. Although it is
possible to train supervised classifiers from annotated data, acquiring sufficient
annotated data for training requires heavy manual effort.
c© Springer International Publishing Switzerland 2015
C. Biemann et al. (Eds.): NLDB 2015, LNCS 9103, pp. 197–203, 2015.
DOI: 10.1007/978-3-319-19581-0 17
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The rules for the emotion are listed as follows.

• If (vr = true & sr = ‘displeased’ & sp = ‘undesirable’ & de = ‘self’), ‘distress’ is
true.

• If (vr = true & sr = ‘displeased’ & op = ‘undesirable’ & af = ‘liked’ & de =
‘other’), ‘sorry-for’ is true.

• If (vr = true & sr = ‘displeased’ & op = ‘desirable’ & af = ‘not liked’ & de =
‘other’), ‘resentment’ is true.

• If (vr = true & sr = ‘pleased’ & op = ‘undesirable’ & af = ‘not liked’ & de =
‘other’), ‘gloating’ is true.

• If (vr = true & sr = ‘pleased’ & pros = ‘positive’ & sp = ‘desirable’ & status =
‘unconfirmed’ & de = ‘self’), ‘hope’ is true.

• If (vr = true & sr = ‘displeased’ & pros = ‘negative’ & sp = ‘undesirable’ &
status = ‘unconfirmed’ & de = ‘self’), ‘fear’ is true.

• If (vr = true & sr = ‘pleased’ & pros = ‘positive’ & sp = ‘desirable’ & status =
‘confirmed’ & de = ‘self’), ‘satisfaction’ is true.

• If (vr = true & sr = ‘displeased’ & pros = ‘negative’ & sp = ‘undesirable’ &
status = ‘confirmed’ & de = ‘self’), ‘fears-confirmed’ is true.

• If (vr = true & sr = ‘pleased’ & pros = ‘negative” & sp = ‘undesirable & status =
‘disconfirmed’ & de = ‘self’), ‘relief’ is true.

• If (vr = true & sr = ‘displeased’ & pros = ‘positive’ & sp = ‘desirable’ & status
= ‘disconfirmed‘ & de = ‘self’), ‘disappointment’ is true.

• If (vr = true & sr = ‘pleased’ & sa = ‘praiseworthy’ & sp = ‘desirable’ & de =
‘self’), ‘pride’ is true.

• If (vr = true & sr = ‘displeased’ & sa = ‘blameworthy’ & sp = ‘undesirable’ &
de = ‘self’), ‘shame’ is true.

• If (vr = true & sr = ‘pleased’ & sa = ‘praiseworthy’ & op = ‘desirable’ & de =
‘other’), ‘admiration’ is true.

• If (vr = true & sr = ‘displeased’ & sa = ‘blameworthy’ & op =
• ‘undesirable’ & de = ‘other’), ‘reproach’ is true.
• If (vr = true & sp = ‘desirable’ & sr = ‘pleased’ & of = ‘liked’ & oa = ‘attractive’

& event valence = ‘positive’ & de = ‘other’), ‘love’ is true.
• If (vr = true & sp = ‘undesirable’ & sr = ‘displeased’ & of = ‘not liked’ & oa =

‘not attractive’ & event valence= ‘negative’ & de= ‘other’), ‘hate’ is true.

The OCC model has four complex emotions, namely, ‘gratification,’ ‘remorse,’
‘gratitude,’ and ‘anger.’ The rules for these emotions are as follows.

• If both ‘joy’ and ‘pride’ are true, ‘gratification’ is true.
• If both ‘distress’ and ‘shame’ are true, ‘remorse’ is true.
• If both ‘joy’ and ‘admiration’ are true, ‘gratitude’ is true.
• If both ‘distress’ and ‘reproach’ are true, ‘anger’ is true.

The cognitive states ‘shock’ and ‘surprise’ are ruled as follows.

• If both ‘distress’ and unexp are true, ‘shock’ is true (e.g., the bad news came
unexpectedly).

• If both ‘joy’ and unexp are true, ‘surprise’ is true (e.g., I suddenly met my school
friend in Tokyo University).



� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
7KH 2&& 0RGHO RI (PRWLRQV

� �� �� �� �� �� �� �� �� �
2&& RQ WH[W

� �� �� �� �� �� �� �� �
$VVLJQPHQW ��

5HVXOWV �8GRFKXNZX�+H �����
A Rule-Based Approach to Implicit Emotion Detection in Text 201

Table 2. Statistics of the datasets. “Total” denotes the original number of sentences
in each emotion category while “Implicit” denote the number of sentence which do no
contain any emotion words according to WordNet-Affect.

Emotion Total Implicit
Joy 1095 537
Fear 1095 366
Anger 1096 483
Sadness 1096 488
Disgust 1096 484
Shame 1096 581
Guilt 1093 482
Total 7667 3421

(a) ISEAR

Emotion Total Implicit
Joy 362 317
Fear 160 130
Anger 66 60
Sadness 202 182
Disgust 26 24
Surprise 184 160
Total 1000 873

(b) SemEval

Emotion Total Implicit
Happy 406 103
Fearful 121 33
Angry-Disgusted 174 84
Sad 247 90
Surprised 92 50
Total 1040 360

(c) Alm’s

Table 3. Performance comparison of F-measure results on the three datasets. Bold
face values denote the best results obtained in each dataset.

Emotion
ISEAR SemEval Alm’s

Lexicon NB Rule Lexicon NB Rule Lexicon NB Rule
Joy/Happy 33.4 61.2 69.6 39.7 71.7 59.9 58.8 63.5 81.8
Fear/Fearful 0 47.6 18.3 0 52.2 31.8 0 26.7 14.0
Anger/Angry-Disgusted 23.0 47.1 61.3 55.8 16.2 61.3 48.9 58.6 86.6
Sadness/Sad 25.6 55.4 68.0 47.8 56.0 71.5 61.0 56.0 79.6
Disgust 25.6 51.0 39.2 38.5 34.5 61.7 - - -
Average 21.5 52.5 51.3 36.4 58.2 57.3 42.2 56.0 65.5
Average (− Fear) 27.0 53.7 59.5 45.5 44.6 63.6 56.12 65.8 82.7

shown in Table 2. We focus specifically on the 5 emotion categories which are
shared across these three datasets and map the OCC-output emotions to the
five emotion categories in the following ways: (Fear, Fear-confirmed) → Fear,
(Joy, Happy-For, Satisfaction, Admiration, Pride) → Joy, (Anger, Reproach) →
Anger, (Distress, Sorry-For, Disappointment, Shame) → Sadness, Resentment
→ Disgust.

We have developed two baseline models. One is a lexicon matching method
which uses the NRC emotion Lexicon4 for sentence-level emotion detection, We
also train supervised Näıve Bayes (NB) classifiers using the implementation in
Weka5 on the three datasets with 5-fold cross validation. We report the results
in terms of the F-measure scores.

It can be observed from Table 3 that although we have filtered out sentences
which contain emotion words fromWordNet-Affect, using other emotion lexicons
such as the NRC emotion lexicon can still identify emotions of some sentences.
Nevertheless, using the NRC lexicon gives quite low F-measure values across
4 http://www.saifmohammad.com/WebPages/lexicons.html.
5 http://www.cs.waikato.ac.nz/ml/weka.

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 'HF �� ���� �� � ��



� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
7KH 2&& 0RGHO RI (PRWLRQV

� �� �� �� �� �� �� �� �� �
2&& RQ WH[W

� �� �� �� �� �� �� �� �
$VVLJQPHQW ��

2&& :UDS�8S

● 2&& PRGHO H[SODLQV KRZ HYHQWV� SHRSOH� REMHFWV DUH
HYDOXDWHG DQG KRZ WKDW FRXOG OHDG WR HPRWLRQV
● &OHDUO\ UHODWHG WR �RWKHU� DSSUDLVDO WKHRULHV
● 7KHVH UXOHV FDQ EH XVHG WR EH LQVWDQWLDWHG
● , DP RQO\ DZDUH RI UXOH�EDVHG LQWHUSUHWDWLRQV RI WKH 2&&
PRGHO IRU WH[W DQDO\VLV�

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 'HF �� ���� �� � ��



� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
7KH 2&& 0RGHO RI (PRWLRQV

� �� �� �� �� �� �� �� �� �
2&& RQ WH[W

� �� �� �� �� �� �� �� �
$VVLJQPHQW ��

:DUP�8S ([DPSOH $JDLQ

, SDVVHG WKH H[DP�
● 6HQWHQFH YDOHQFH LV SRVLWLYH� 9DOHQFHG 5HDFWLRQ �YU�  WUXH
● 9DOHQFH RI HYHQW LV SRVLWLYH�
6HOI 5HDFWLRQ �VU�  SOHDVHG� VHOI SUHVXPSWLRQ  GHVLUDEOH
● 9DOHQFH RI YHUE LV SRVLWLYH� 3RVLWLYH
● 3DVW WHQVH� 6WDWXV  &RQıUPHG
● 1R REMHFW WKDW LV SHUVRQ� 'LUHFWHG  VHOI
● ŗ3DVVLQJŘ PRUH VLPLODU WR ŗSUDLVHZRUWK\Ř WKDQ
ŗEODPHZRUWK\Ř� VHOI�DSSUDLVDO �VD�  SUDLVHZRUWK\

,I �YU  WUXH 	 VU  ŕSOHDVHGŖ 	 VD  ŕSUDLVHZRUWK\Ŗ 	 VS  
ŕGHVLUDEOHŖ 	 GH  ŕVHOIŖ�⇒ SULGH
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*RDO� ,PSOHPHQW WZR HPRWLRQ FODVVLıFDWLRQ PHWKRGV DQG FRPSDUH
WKHP RQ WZR FRUSRUD
,GHDOO\� &RPH XS ZLWK D UHVHDUFK TXHVWLRQ WKDW \RX ZRXOG OLNH WR
DQVZHU�

6WHS �� &KRRVH FRUSRUD

● 'HFLGH RQ WZR DQQRWDWHG FRUSRUD \RX ZDQW WR ZRUN ZLWK�
● 3LFN WKRVH IURP WKH GDWD VHWV PHQWLRQHG LQ FODVV RU HOVHZKHUH
�SOHDVH OLPLW \RXU VHOI WR GLVFUHWH FDWHJRULHV�

● <RX FDQ XVH \RXU RZQ FRUSXV DV D WKLUG WHVW FRUSXV
● 6HH ,OLDV IRU FRUSRUD GHVFULEHG LQ

?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vf*R3@RRdNf
● 'RQŖW VKDUH DQ\ UHVRXUFHV SXEOLFO\�
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6WHS �� &KRRVH PHWKRG

● 'HFLGH RQ WZR RXW RI IRXU DSSURDFKHV�
� 'LFWLRQDU\�EDVHG
� 2&& �RU RWKHU UXOHV�
� 0/�)HDWXUH EDVHG
� 0/�'HHS /HDUQLQJ EDVHG
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6WHS �� ,PSOHPHQW

● ,PSOHPHQW WZR HPRWLRQ FODVVLıFDWLRQ DSSURDFKHV
�VHH VWHS ��
● )UHH FKRLFH RI
OLEUDULHV� PRGHOV� DUFKLWHFWXUHV� SURJUDPPLQJ ODQJXDJHV

6WHS �� (YDOXDWH

● (YDOXDWH \RXU V\VWHP RQ WZR LQGHSHQGHQW KROG RXW GDWD
● (YDOXDWH RQ \RXU FRUSXV �$VV� ��� RSWLRQDOO\�

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 'HF �� ���� �� � ��



� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
7KH 2&& 0RGHO RI (PRWLRQV

� �� �� �� �� �� �� �� �� �
2&& RQ WH[W

� �� �� �� �� �� �� �� �
$VVLJQPHQW ��

$VVLJQPHQW ��

6WHS �� 6OLGHV

● 3UHSDUH \RXU VOLGHV� PD[ �� PLQXWHV� DV EHIRUH● &RQWHQW● ,QWURGXFWLRQ� 0RWLYDWLRQ● 0RGHOV�0HWKRGV● 5HVRXUFHV● ([SHULPHQWDO 6HWWLQJ● 5HVXOWV● &ULWLFDO $VVHVVPHQW DQG 'LVFXVVLRQ
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*HW D JUDGH
3OHDVH FKHFN�
● 'LG \RX SURSHUO\ PRWLYDWH DQG H[SODLQ ZKDW \RX DUH GRLQJ" :K\
GLG \RX FKRVH D SDUWLFXODU DSSURDFK" :KDW ZRXOG \RX OLNH WR OHDUQ
IURP WKH H[SHULPHQWV \RX DUH SHUIRUPLQJ"

● $UH WKH VOLGHV ��RSWLRQDO DGGLWLRQD GRFXPHQW� XQGHUVWDQGDEOH"
● 'LG \RX FULWLFDO UHĲHFW RQ ZKDW \RX ZHUH GRLQJ" 'LG \RX ORRN LQWR
WKH UHVXOWV" :KDW PLJKW KDYH JRQH ZURQJ" $UH WKH UHVXOWV
VRPHKRZ TXHVWLRQDEOH"

● 'LG \RX FOHDUO\ SRLQW RXW RZQ FUHDWLYH LGHDV� LGHDOO\ PRWLYDWHG E\
REVHUYDWLRQV GXULQJ GHYHORSPHQW" :HUH WKHVH SURSHUO\ H[SODLQHG"

● 'R \RX VKDUH VXĴFLHQW LQIRUPDWLRQ WKDW ZH VHH WKDW WKH ZRUN KDV
EHHQ FDUHIXOO\ SHUIRUPHG" ,V WKDW REVHUYDEOH IURP WKH
GRFXPHQWDWLRQ"
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7DNH $ZD\

● 7KH 2&& 0RGHO RI (PRWLRQV
● ,QWHUSUHWDWLRQ RI 7H[W ZLWK WKH 2&& 0RGHO
● $SSUDLVDO 7KHRULHV DFFRUGLQJ WR
6PLWK�(OOVZRUWK DQG 6FKHUHU
● 7H[W�FODVVLıFDWLRQ PHWKRGV WKDW FRQVLGHU WKHVH WKHRULHV
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