Contents

1 INtroduction............ccoooeiiiiiiiieiie ettt s 1
1.1 The Problem .......ccuoeiioiiiiceee e e 1

1.2 PTSD and the Military.......c.ccocoeeeeueirnreeinininecinecnce e 2

1.3 Technology for PTSD .....cc.cccoiiniiiiiiiiricieirre e e 3

1.4 Project OVETVIEW ....c.cocerviueieriiieieiienteeceieiteeee et st e erese e e seeees 4

1.5 BOOK OULHNE.......cooviiieeie e e 5
RELEIENCES ... et 6

2 Introduction to PTSD Signals...........cccocooiviiinniniiniciirnccceenee 7
2.1 INtrOAUCHION ....eveeiiieie e e e 7

2.2 Developing an Etymology of Terms for PTSD .......ccccccovniircienne. 11
RELEIENCES ... et 13

3 DAt SOUICES .......ooocviiniiieiiieetie e eieeetie et eeeteeeeteeeeesbeaeaeessaesssesssaessseesssenns 15
3.1 INrOAUCHION ... e e 15
3.1.1 Psychological Information Library (PIL) ........c.ccceocveverenennee. 16

3.1.2 Brain Fitness Free Text QUeStions ..........cccoeeveeeieeceeeseeeveenne 17

3.1.3 Social Media—Blogs and Forums...........cccccceeveeecvrnerncnneenne. 18

4 Text ANALYLICS .....ccccooiuiriiiiiiiic e e 21
4.1 INErOAUCHION ..ot e 21

4.2 Application to a Particular Field: Psychology/PTSD..........cccocceuuee. 23

43 PTSD DAta....ocooeeiieiieeeeeeeeeee e e 24

4.4 Procedures and Methods in Data Analysis........cccceceveeverenenrccneneenee 25

4.5 Performance and Best PractiCes ..........coovvuvieieeieeieeceeeeecce e 26

4.6 Human ANNOLALION ............coevueieueeeeeieeeeereeeeieeee et e eeeeeeeeereaeeenees 27
4.6.1 Likelihood of PTSD Syndrome ...........cccccccevenenerenineccnennne 28

4.6.2 Frequency/Intensity of Symptoms ..........ccccoceveverienineccnennene 29

4.7 Human Annotation ReSUILS............coovvieiiiieiiiiie e 30
RELEIENCES ..o e et 32

ix



X Contents
5 Scoring Engine ............occocooiiiiiiiiiniiieniccect e 33
5.1 TNErOAUCHION ...ttt et 33

5.2 SentiGradeT™ ...........ccoiieiiiiieeeeeeneee ettt et 34

5.3 SentiGrade™ Archit€Cture ...........ccceeeeeriereereieieseieieeeeie e 34
5.3.1 Architecture Diagram..........cccceoueerveecenineneeeneneene e e 35

5.3.2 Functional Architecture ........ccooveeeereerieveieie e 35

5.3.3  Physical Architecture ...........ccccevuenrieeveeineneeeseneceie e 38

5.4 SentiMEtrix® APL......ccooieiiieiieeeciieeceiee et 38
54.1  ArChiteCture. .......ccoecuieieeiieiieieeeeeeie et 39

5.4.2  API Architecture Diagram .........cococceeeeirinceevenenicncneneennenn 39

5.4.3 Opinion Expressing CONStIUCES........ccccoerververeneereieneneennenes 40

5.5 Modifications Needed for the PTSD Domain.........ccccoeveeuerenecnecnnens 42
5.5.1  OntOlOZY ..veviiieiiicie e 42

5.5.2 TAPIR oottt e e 43
RETEICNCES ...ttt e et 49

6 System OVEIVIEW .........cccoceiiriimiiiiieniiice ettt et e seeees 51
6.1  Overall ATChItECIUIE ........c.eoueeeeieiieeieie et 51
6.2 SentiGrade™ Environment...........ceeveuevierisienieiesieeseeeseeeeseeenenesenns 52

6.3 SentiMEriX® APL......cccouiiiieice ettt 53
6.3.1 API Technologies USed.........ccccerreeeririnenvenencne e 53

6.3.2 DESIZN .eneeiveiririiieeie ittt sttt ettt st e 54

6.3.3  APILINtEITaces ....cceecveeiiiieiieiereieee e 55

6.3.4 Text Analysis Data FIOW .......cccccceviniininiinniiiniiincccneen 61

6.4 DashbDOArd............cecieuieiiieiieeeeeeee e e 61
6.4.1  FIILEIS ooveeeiieeiee et e 61

6.4.2 Landing Page ......ccccoeveiiriniiniciinccecee e 62

6.4.3 Population Page ........cccccceueneieiininiiiiinnece e 63

6.4.4 User Listing Page......ccccccevevieveeiiinnniiieiinnccc e 63

6.4.5 User Detail Page .......ccccoccvenineiiininiciiiiinccccinec e 65

6.4.6 User Comparison Page.........cccccoevreieeninincnicncncne e 65

T ConCIUSIONS ........ooiiiiiiiiiic ettt 67
7.1 Data Set and Human Annotation ............ceeceeeeeueeeeeieeeeieeeeneeeeens 68
7.2 Suggested Evaluation Methodology ..........cccoceeerenincecnincorcieneeneee 70
7.3 HA Validation Results .........ccccceeeiiririeniene e 71
7.4 User Testing and ReSUILS ......c.oceeveienriiininnecirircc e 72
7.4.1 Brain Fitness Analysis Results..........c.cccoceverieiiicieiineeene 74

7.4.2 Text Analysis ResultS........ccecevirrerieiieiiee e 77

7.5 FULUIe WOTK .....ccoviiieeieiieiee et 78
7.5.1 Testing and AnalySes ......c.ccoeeeeuerrveeenirineeenenene e 78

7.6  Concluding Remarks .........cccovveeiiininiiininccnce e 81



