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Table 2: Types of Tickets and Examples

Type

Subtype

Example

Issue

Infrastructure

“I’m having trouble sending external
emails, I urgently need help, because
I need to send commercial
proposals.”

Software

“Good morning, kindly check why
when I open the certificate it is not
stating the covered contract”

Request

Data Extraction

“Please send us the list of cancelled
contributions.”

System Maintenance

“We need to create a report of
payment for a given period. Today
we looked one by one to generate it
manually.”

Infrastructure

“Install CRM on my computer.”

Administrative

“Register John’s work hours
immediately.”

Feedback

IT Area

“FExcellent support of the team
involved with the environment
maintenance.”

Software

“What about automate importing
data from the old client system?”

Infrastructure

“Enabling the submission of more
jobs without compromising the
cluster can help people not delay in
the pool.”
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Greeting Report

Hi Mary, good morning |My mouse is broken

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Report Closure
Please unlock my user. |Best regards, John

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Report
We need new licences for ****** goftware

-------------------------------------------------------------------------------------------------------

Greeting Report Closure
Good afternoon!|our system are down, can you check? |Thanks

Figure 1: Examples of tickets and their structure
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* Dictionary method (DM)
- FHEEDEKRD Spositive/negative/neutralZF Hll
- SentiWordNetZ AWVEEEZ LD ED#FZEH
* SentiWordNet[ZZEUVEEEE (X default scoreMEIY HBTHNS
* Template method (TM)
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- Category score (R EDIE) DLFNZEH

* Hybrid method (HM)
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TICKET: "John, good morning. Computers are slow again. Team is complaning. Please check."

Preprocess
"

TOKENIZED TICKET WITH LEMMAS AND POS: john#n good_morning#n computeriin bewv slowsa againgr team#n be#v complain®v pleasefr checksv

Domain Dictionary Search
"

good_morning#n again#r complain#v pleasesr

DM ™ HM
ait . g . {"1 : . . X
good_moming#n  again#r  complain#v  pleasefr Greeting _ | Reporting H good_morning#n ~ again#r  complain®v  pleaserr
SentWordNet|  0.83 il 046 015 || good_momingén| againé  complainéy pleasest ) {sentiWordNet| 083 il 0416 0125
J{ p Tt . N ( Greeting Reporting
good_moming#n  again#r  complainy  please#r — feeting : Report:n_g“v I $ good morning#n] again#r  complain#v pleasesr
good_morning#n | againfr  complain?v  pleaserr |:: - -
| Senworaet| 088 il a1 o1 S & TR P || 8 B
: . . ¥ ry
+ | Dokt Polasty 048 Category Polarty| 02 055 055 042 | category Polarty 055
: Aggregation 5 : Aggregation E ? l Aggregation

[ncm POLARITY: 0.83 + (0.48) + (0.416) + 0.125 —-0066(negat|ve)“] [ TICKET POLARITY: 0.2 + (0.55) + (-0.5) + 0.42 =-0.48 (negative)* ] [TICKET POLARITY: 0.83 + (0.55) + (0.416) + 0.125 = 0.011 {neutral)* |

* THRESHOLD: [-0.05..+0.05]

Figure 4: Sentiment Analysis Illustration according to DM, TM and HM Methods
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Table 5: Gold Standard Inter-Annotator Agreement

Annotator | Positive | Negative | Neutral | Disagreement
B: 12%
A 273 154 1942 C: 10%
BC: ™%
A: 12%
B 358 172 1803 C: 21%
AC: ™%
A: 10%
C 187 67 2079 B: 21%
AB: ™%
Total 233 105 1995
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SentiWordNet&SentiStrength @ EE B

Baseline
Senti Senti
WordNet | Strength

Accuracy 25% 71%
Positive Precision 17% 53%
Negative Precision 07% 08%
Neutral Precision 100% 94%
Positive Recall 91% 78%
Negative Recall 50% 37%
Neutral Recall 16% 71%
Positive F-measure 29% 63%
Negative F-measure 12% 14%
Neutral F-measure 27% 81%

SentiwordNetlZNeutral Precisionh3100%7=>71=5%, Positive

Precision |&SentiStrength& LE R TIEE [ZF5]
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Table 7: Comparison of DM, TM, and HM Methods

Metric DM T™™M HM
Positive Precision 83.00(0.82) 82.50(1.73) 83.75(0.50)
Negative Precision 66.75(2.06) 66.25(2.87) 65.00(3.56)
Neutral Precision 98.75(0.50) | 98.50(0.58) | 98.50(0.58)
Positive Recall 95.75(1.50) 94.00(2.45) 92.75(1.89)
Negative Recall 73.50(4.12) | 72.00(4.08) | 75.00(4.69)
Neutral Recall 96.00(0.00) | 96.00(0.00) | 96.00(0.00)
Positive F-measure 89.00(0.00) | 87.50(0.58)* | 88.00(0.82)
Negative F-measure | 70.00(2.16) 69.00(0.82) 69.75(0.96)
Neutral F-measure 97.00(0.00) 97.00(0.00 97.00(0.00)

Average Precision

82.83(13.70)

82.42(13.87)

82.42(14.44)

Average Recall

88.42(11.25)

87.33(11.63)

87.92(10.00)

Average F-measure

85.33(11.88)

84.50(12.15)*

84.92(11.86)
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Dictionary method
(FFEN—R)
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Template method
(FBEN—R)

c—2 > D& 48B4 (positive/negative) TH 58

* Greeting Positive
* Greeting Negative
Report Positive
Report Negative
Closure Positive
Closure Negative
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