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Appendix D 

Meta-Analyses on Miscellaneous Linguistic Cues with and without Outliers 

Linguistic Cue k N Min gu Max gu gu CI-low CI-high Q I2 

39 Redundancy 9 1,262 -0.33 0.42 0.00 -0.12, 0.12 9.12 12.30 

40 Assent 12 2,452 -0.23 0.38 -0.01 -0.09, 0.07 12.50 12.02 

41 Articles 14 2,479 -1.95 0.26 -0.01 -0.08, 0.08 39.49 67.08 

41 ArticleswO 12 1,777 -1.95 0.15 -0.02 -0.11, 0.07 18.68 41.12 

42 Inhibition 12 2,452 -0.37 0.31 0.12 0.04, 0.20 19.27 42.91 

43 Social Processes 15 2,979 -1.69 0.26 -0.26 -0.33, -0.18 236.03 94.07 

43 Social ProcesseswO 14 2,479 -0.48 0.26 -0.04 -0.12, 0.04 16.97 23.39 

44 Friends 11 2,344 -0.47 0.51 0.08 -0.01, 0.16 23.89 58.15 

44 FriendswO 9 1,734 -0.47 0.39 0.00 -0.10, 0.09 11.95 33.07 

45 Family 10 2,284 -0.39 0.36 -0.03 -0.11, 0.06 30.77 70.75 

45 FamilywO 9 1,784 -0.16 0.36 0.07 -0.02, 0.17 10.09 20.70 

46 Humans 11 2,344 -0.45 0.42 0.03 -0.06, 0.11 27.85 64.09 

46 HumanswO 9 1,734 -0.27 0.42 0.12 0.02, 0.21 12.82 37.58 

49 Future Tense 15 2,979 -1.00 0.48 -0.24 -0.31, -0.16 98.26 85.75 

49 Future TensewO 14 2,497 -0.35 0.48 -0.10 -0.18, -0.02 22.02 40.97 

50 Inclusive 15 2,979 -1.00 0.16 -0.16 -0.23, -0.09 106.73 86.88 

50 InclusivewO 14 2,497 -0.43 0.16 -0.01 -0.01, 0.07 13.77 5.60 

51 Achievement 11 2,344 -0.55 0.46 0.04 -0.04, 0.12 17.96 44.31 

52 Leisure 11 2,344 -0.41 0.21 -0.05 -0.13, 0.03 24.37 58.97 
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Appendix D (continued) 

Linguistic Cue k N Min gu Max gu gu CI-low CI-high Q I2 

52 LeisurewO 10 1,844 -0.41 0.11 -0.12 -0.21, -0.03 13.96 35.54 

53 Emotiveness 9 1,158 -0.39 0.27 0.04 -0.09, 0.16 9.06 22.74 

54 Pausality 8 1,158 -0.31 0.75 -0.09 -0.21, 0.04 16.57 57.76 

54 PausalitywO 7 1,128 -0.31 0.46 -0.11 -0.24, 0.01 11.23 46.59 

55 Swear Words 10 2,284 -0.17 0.31 -0.04 -0.12, 0.04 5.11 0.00 

56 Biology 4 1,198 -0.41 0.40 0.16 0.05, 0.28 9.87 69.61 

57 Health 4 1,198 -0.11 0.22 0.05 -0.06, 0.16 6.51 53.89 

58 Sexual 9 2,190 -0.31 0.57 0.08 -0.01, 0.16 12.02 33.42 

59 Optimism 8 1,254 -0.28 0.30 0.01 -0.10, 0.12 9.02 22.40 

60 Communication 8 1,254 -0.25 0.20 0.07 -0.04, 0.18 2.87 0.00 

61 Occupation 7 1,146 -0.39 0.09 -0.07 -0.18, 0.05 4.87 0.00 

62 School 7 1,146 -0.16 0.28 0.03 -0.08, 0.15 4.12 0.00 

63 Job 11 2,344 -0.31 0.20 0.02 -0.06, 0.11 9.27 0.00 

64 Home 11 2,344 -0.36 0.36 0.03 -0.05, 0.11 24.06 58.43 

64 HomewO 10 1,844 -0.36 0.36 -0.03 -0.12, 0.06 16.64 45.91 

65 Sports 7 1,146 -0.55 0.08 -0.08 -0.19, 0.04 8.16 26.44 

66 Money 12 2,446 -0.85 0.43 -0.01 -0.08, 0.08 33.62 67.28 

66 MoneywO 11 2,344 -0.41 0.43 0.03 -0.05, 0.11 17.96 45.33 

67 Physical 7 1,146 0.03 0.31 0.15 0.04, 0.27 1.52 0.00 

68 Body 11 2,344 -0.39 0.44 0.02 -0.07, 0.10 13.40 25.38 

69 Eating 7 1,146 -0.08 0.59 0.12 0.01, 0.24 7.85 23.54 
Notes. Please consult notes from Table 1.
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Appendix E 

Effect Sizes of Linguistic Cues to Deception when Studies were Unpublished or Published 

Linguistic Cue k Overall gu [CI] k1 Unpublished k2 Published 

01 Word Quantity 42 0.24 [0.19, 0.29] 17 0.27 [0.21, 0.34]  25 0.19 [0.11, 0.27] 

03 Type-Token Ratio 22 0.14 [0.74, 0.21] 9 0.24 [0.15, 0.33]  13 0.03 [-0.07, 0.13] 

15 Emotions 25 -0.34 [-0.41, -0.28] 10 -0.56 [-0.65, -0.48]  15 -0.11 [-0.20, -0.02] 

18.1 Negative Emotions 24 -0.18 [-0.24, -0.11] 8 -0.24 [-0.33, -0.14] 16 -0.12 [-0.21, -0.03] 

20 Total PronounswO 18 0.29 [0.20, 0.37] 7 0.45 [0.33, 0.58]  11 0.13 [0.01, 0.25] 

21 First-Person Singular 21 -0.06 [-0.13, 0.00] 8 -0.29 [-0.38, -0.20]  14 0.19 [0.10, 0.29] 

23 Total First-PersonwO 22 0.14 [0.06, 0.22] 8 0.05 [-0.08, 0.18] 14 0.20 [0.10, 0.30]  

24 Total Second-Person 23 -0.16 [-0.23, -0.10] 12 -0.21 [-.29, -0.13]  11 -0.09 [-0.19, -0.01] 

25 Total Third-Person 29 -0.21 [-0.27, -0.15] 13 -0.31 [-0.38, -0.23]  16 -0.08 [-0.17, -0.01] 

28.1 Sens.-Percept. Processes+ 27 0.06 [0.00, 0.13] 11 0.00 [-0.09, 0.09] 16 0.13 [0.04, 0.22]  

30 Space 23 0.00 [-0.07, 0.06] 10 0.07 [-0.03, 0.16] 13 -0.07 [-0.16, 0.02] 

36 Motion VerbswO 16 -0.10 [-0.17, 0.01] 5 0.01 [-0.12, 0.14] 11 -0.15 [-0.26, -0.05]  

Notes. Please consult notes from Table 2.
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Appendix F 

Effect Sizes of Linguistic Cues to Deception when Studies Applied either a Between- or Within-Participants Design 

Linguistic Cue k Overall gu [CI] k1 Between- 

Participants 

k2 Within- 

Participants 
01 Word Quantity 42 0.24 [0.19, 0.29] 24 0.07 [-0.01, 0.15] 18 0.36 [0.30, 0.43]  
03 Type-Token Ratio 22 0.14 [0.07, 0.21] 16 0.33 [0.24, 0.42]  6 -0.08 [-0.18, 0.02] 
12 Tentative WordswO+ 19 0.13 [0.06, 0.20] 9 0.03 [-0.09, 0.14] 10 0.19 [0.11, 0.28]  
15 Emotions 25 -0.35 [-0.41, -0.28] 14 -0.50 [-0.58, -0.40]  11 -0.22 [-0.30, -0.13] 
17 Negations 20 -0.15 [-0.22, -0.08] 7 0.17 [0.03, 0.30] 13 -0.25 [-0.32, -0.17]  
18 Negative Emotions+ 24 -0.13 [-0.19, -0.06] 11 0.04 [-0.08, 0.15] 13 -0.22 [-0.29, 0.13]  
18.1 Negative Emotions Only 24 -0.18 [-0.24, -0.11] 11 0.09 [-0.02, 0.20] 13 -0.32 [-0.40, -0.24]  
19 Positive Emotions and Feelings+ 20 -0.04 [-0.13, 0.04] 11 -0.16 [-0.27, -0.05] 9 0.13 [-0.01, 0.26]  
19.1 Positive Emotions OnlywO 20 -0.07 [-0.15, 0.00] 11 -0.15 [-0.26, -0.04]  9 0.00 [-0.11, 0.10] 
20 Total PronounswO 18 0.29 [0.10, 0.38] 8 -0.05 [-0.23, 0.14] 10 0.38 [0.28, 0.48]  
21 First-Person Singular 22 -0.06 [-0.13, 0.00] 9 -0.70 [-0.80, -0.59]  13 0.28 [0.20, 0.36] 
22 First-Person Plural 25 -0.04 [-0.10, 0.03] 15 -0.16 [-0.25, -0.08]  10 0.09 [0.01, 0.18] 
23 Total First-PersonwO 22 0.14 [0.06, 0.22] 14 0.00 [-0.12, 0.12] 8 0.26 [0.15, 0.37]  
24 Total Second-Person 23 -0.16 [-0.23, -0.10] 10 -0.42 [-0.52, -0.32]  13 0.00 [-0.08, 0.08] 
25 Total Third-Person 29 -0.21 [-0.27, -0.15] 15 -0.34 [-0.42, -0.25]  14 -0.11 [-0.19, -0.03] 
48 Present TensewO 16 0.01 [-0.06, 0.09] 7 -0.10 [-0.24, 0.04]  9 0.06 [-0.03, 0.15] 
28.1 Sens.-Percept. Processes Only 27 0.06 [0.00, 0.13] 15 -0.04 [-0.13, 0.05] 12 0.14 [0.06, 0.23]  
30 Space 24 0.00 [-0.06, 0.07] 12 0.21 [0.11, 0.32]  12 -0.12 [-0.20, -0.04] 
37 Cognitive ProcesseswO 18 0.09 [0.01, 0.16] 7 -0.03 [-0.17, 0.10] 11 0.13 [0.05, 0.22]  
38 Insight 15 0.13 [0.05, 0.21] 7 -0.07 [-0.21, 0.06] 8 0.23 [0.14, 0.32]  
Notes. Please consult notes from Table 2. 
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Appendix G 

Excluded Studies and Reason for Exclusion 

Authors Reason for Exclusion 

Adams (2002) No additional data from authors 

Adams & Jarvis (2006) No additional data from authors 

Bachenko, Fitzpatrick & Schonwetter (2008) Data not applicable  

Burgoon, Blair, Qin, & Nunamaker (2003) Same data as Qin, Burgoon, Blair, & Nunamaker (2005) 

Churyk, Lee, & Clinton (2008) Truth status of management discussion not clear (could be fraud), no data 

Dilmon (2009) Response from author: No computer program used. A statistician conducted the coding. 

Dulaney (1982) Data (means, F-value) are not sufficient to calculate appropriate ES for within-participants design 

Duran, Crossley, Hall, McCarthy, & Namara (2009) Same data as Duran, Hall, McCarthy, & McNamara (2010) 

Dzindolet & Pierce (2004) First author could not provide data 

Elkins (2011) Data not applicable  

Enos (2009) Not enough data to calculate effect sizes 

Enos, Shribergy, Graciarena, Hirschberg, & Stolcke 

(2007) 

Not enough data to calculate effect sizes 

Fornaciari & Poesio (2011) Parts of speech instead of whole account. Not enough statistical data (use of "vectors") 

Fuller (2008) Data not applicable  

Fuller, Biros, & Delen (2008) Data not applicable  

Fuller, Biros, & Delen (2011) Not enough data to calculate effect sizes, no independent dataset (same as Fuller, Biros, & Wilson, 

2009) 
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Appendix G (continued) 

Authors Reason for Exclusion 

Fuller, Biros, & Wilson (2009) Not enough data and no independent dataset 
Graciarena, Shriberg, Stolcke, Enos, Hirschberg, & 

Kajarekar (2006) 

No linguistic categories outlined specifically - used a superordinate category (Prosodic/Lexical) 

Gupta (2007) Not enough data to calculate effect sizes 

Hancock, Curry, Goorha, & Woodworth (2004) Exactly the same data as in Hancock et al. (2008) 

Hancock, Curry, Goorha, & Woodworth (2005) Exactly the same data as in Hancock et al. (2008) 

Hirschberg, Beus, Brenier, Enos, Friedman, Gilman, 

Girand, Graciarena, Kathol, Michaelis, Pellom, 

Shriberg, & Stolcke (2005) 

Not enough data to calculate effect sizes 

Jensen, Burgoon, & Nunamaker (2010) Hybrid detection system whereby humans interact with the program to aid them in making truth and 

deception decisions 

Jensen, Lowry, Burgoon, & Nunamaker (2010) Hybrid detection system whereby humans interact with the program to aid them in making truth and 

deception decisions 

Jensen, Lowry, & Jenkins (2011) Hybrid detection system whereby humans interact with the program to aid them in making truth and 

deception decisions 

Jensen, Meservy, Burgoon, & Nunamaker (2010) No independent data. Same transcripts as in Burgoon, et al. (2003) 

Keila & Skillicorn (2005) Data not applicable  

Knapp, Hart, & Dennis (1974) No standard deviations reported and first author could not provide them 

Leuprecht (2011) No data available 

Little (2007) Not enough data to calculate effect sizes 
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Appendix G (continued) 

Authors Reason for Exclusion 

Mihalcea & Strappavara (2009) Not enough data and no independent dataset 

Morgan, Rabinowitz, Christian, & Hazlett (2009) Analyses of interviewers speech only. 

Morgan, Steffian, Clark, Coric, & Harzlett (2008) No data available 

Qin & Burgoon (2007) Same dataset as Burgoon & Qin (2006) 

Qin, Burgoon, & Nunamaker (2004) Same data as Qin, Burgoon, Blair, & Nunamaker (2005) 

Rubin & Conroy (2012) Analysis of statements with various (continuous and self-determined) deception levels and no 

restricted topics. No data available 

Taylor, Tomblin, Conchie, & Menacere (2011) Not enough data to calculate effect sizes 

Toma & Hancock (2010) No truth condition, only low and high deceptive condition, and no data. Same dataset as Toma & 

Hancock (2012) 

Toma & Hancock (2012) No truth condition, only low and high deceptive condition, and no data 

Twitchell (2005) Same data as Twitchell, Adkins, Nunamaker, & Burgoon (2004) 

Twitchell, Nunamaker, & Burgoon (2004) Only one linguistic cue investigated 

Twitchell, Biros, Adkins, Forsgren, Burgoon, 

Nunamaker (2006) 

Data not applicable  

Vrij, Mann, Kristen, & Fisher (2007) First author could not provide data 

Watson (1981) Statistical data is not useful for computing effect sizes 

Zhou, Burgoon, Twitchell, Qin, & Nunamaker (2004) No additional data from authors 

Zhou, Burgoon, Zhang, & Nunamaker (2004) Same data as Zhou et al. (2004), but two additional dependent variables: "intensity" and "subjunctive 

language". Data for those cues is neither provided in the article, nor in data sent from the authors. 
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Appendix G (continued) 

Authors Reason for Exclusion 

Zhou, Shi, & Zhang (2008) Data not applicable  

Zhou & Sung (2008) First author recommend us to exclude this study because it does not have an independent data set 

Zhou, Twitchell, Qin, Burgoon, & Nunamaker (2003) First author recommend us to exclude this study because it does not have an independent data set 

Zhou & Zenebe (2005) Data not applicable  

Zhou & Zenebe (2008) Data not applicable  

Zhou & Zhang (2006) First author recommend us to exclude this study because it does not have an independent data set 
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Appendix H 

Meta-Analyses of Linguistic Cues under Research Questions 1 to 6 with and without Outliers 

Linguistic Cue Pred.  

DOE 

k N Min 

gu 

Max 

gu 

gu CI-

low 

CI- 

high 

Q 

Q     I2 

Research Question 1: Do Liars Experience Greater Cognitive Load? 
 (a) Length of Accounts 

01 Word QuantityM T 42 6,713 -1.25 1.43 0.24 0.19, 0.29 315.85 87.02 

07 Sentence Quantity T 9 1,334 -1.31 0.28 -0.33 -0.44, -0.21 104.01 93.31 

08 Average Sentence Length T 16 2,880 -0.37 0.81 0.10 0.02, 0.17 42.83 64.98 

08 Average Sentence LengthwO,M T 15 2,704 -0.37 0.43 0.05 -0.03, 0.13 20.46 31.58 
 (b) Elaboration of Accounts 

02 Content Word Diversity T 9 1,194 -0.30 1.00 0.39 0.26, 0.51 22.77 64.87 

02 Content Word DiversitywO T 7 1,076 0.27 1.00 0.48 0.34, 0.61 8.13 26.22 

03 Type-Token RatioM T 22 3,589 -1.40 1.09 0.14 0.07, 0.21 171.95 87.79 

04 Six Letter Words T 10 1,617 -0.28 0.25 -0.05 0.14, -0.05 5.19 0.00 

05 Average Word Length T 8 1,158 -0.59 0.69 -0.03 -0.16, 0.09 25.95 73.02 

05 Average Word LengthwO T 7 954 -0.42 0.69 0.11 -0.03, 0.25 6.85 12.41 
 (c) Complexity of Accounts 

06 Verb Quantity T 12 2,356 -1.21 0.44 -0.03 0.11, -0.60 78.91 86.06 

09 Causation T 17 2,773 -0.68 0.25 -0.07 -0.14, 0.01 18.61 14.03 

10 Exclusive Words T 20 3,403 -0.24 0.81 0.31 0.24, 0.38 43.91 56.73 

10 Exclusive WordswO,M T 18 2,783 -0.24 0.81 0.24 0.17, 0.31 25.87 25.66 
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Appendix H (continued) 

Linguistic Cue Pred.  

DOE 

k N Min 

gu 

Max 

gu 

gu CI-

low 

CI- 

high 

Q 

Q     I2 

 (d) Errors in Production 

11 Writing Errors D 10 1,077 -0.65 0.86 -0.03 -0.16, 0.11 22.10 59.29 

11 Writing ErrorswO D 8 990 -0.65 0.43 -0.01 -0.15, 0.12 13.36 47.61 

Research Question 2: Are Liars Less Certain Than Truth-Tellers? 

12 Tentative Words D 20 3,197 -1.27 0.36 0.11 0.04, 0.18 36.76 48.31 

12 Tentative WordswO D 19 3,145 -1.27 0.36 0.13 0.06, 0.20 20.13 10.56 

13 Modal Verbs D 25 3,889 -0.42 0.80 0.00 -0.07, 0.06 32.73 26.62 

14 Certainty T 18 2,823 -0.25 0.94 -0.06 -0.14, 0.01 25.15 32.40 
Research Question 3a: Do Liars Use More Negations and Negative Emotion Words? 

17 NegationsM D 20 3,659 -0.98 0.53 -0.15 -0.22, -0.09 155.53 87.78 

18 Negative Emotions+ D 24 3,641 -1.90 0.87 -0.13 -0.19, -0.06 99.80 76.95 

18 Negative Emotions+,wO,M D 21 2,593 -0.39 0.87 -0.07 -0.15, 0.01 21.03 4.88 

18.1 Negative Emotions OnlyM D 24 3,641 -1.90 0.87 -0.18 -0.24, -0.12 214.57 89.28 

18.2 Anger D 12 2,452 -1.32 0.38 -0.27 -0.35, -0.19 165.03 93.34 

18.3 AnxietywO D 11/12 1,952 -0.30 0.44 0.07 -0.02, 0.02 13.55 26.19 

18.4 Sadness D 12 2,452 -0.34 0.25 0.04 -0.04, 0.12 13.01 15.46 

Research Question 3b: Do Liars Use Fewer Positive Emotion Words? 

19 Positive Emotions and Feelings+ T 21 3,203 -0.84 0.45 0.03 -0.04, 0.10 55.42 63.91 

19 Positive Emotions and Feelings+,wO T 20 2,703 -0.84 0.37 -0.05 -0.12, 0.03 29.59 35.79 
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Appendix H (continued) 

Linguistic Cue Pred.  

DOE 

k N Min 

gu 

Max 

gu 

gu CI-

low 

CI- 

high 

Q 

Q     I2 

19.1 Positive Emotions Only T 21 3,203 -0.84 0.45 0.01 -0.06, 0.08 56.68 64.71 

19.1 Positive Emotions OnlywO,M T 20 2,703 -0.84 0.35 -0.07 -0.15, 0.00 27.98 32.08 

19.2 Positive Feelings Only T 9 1,422 -0.47 0.40 0.07 -0.03, 0.18 14.88 46.25 

Research Question 3c: Do Liars Express More or Less Unspecified Emotion Words? 

15 Emotions ? 25 4,129 -1.57 0.48 -0.34 -0.41, -0.28 246.69 90.27 

15 EmotionswO,M ? 21 2,941 -0.63 0.48 -0.11 -0.19, -0.04 28.92 30.85 

16 Pleasantness and Unpleasantness ? 6 806 -0.35 0.30 -0.10 -0.25, 0.06 8.43 40.68 
Research Question 4: Do Liars Distance Themselves More From Events? 

 (a) Personal Pronouns 

21 First-Person SingularM T 22 3,761 -1.00 0.61 -0.06 -0.13, 0.00 274.38 92.35 

22 First-Person Plural T 25 4,353 -1.12 0.79 -0.04 -0.10, 0.02 228.85 89.51 

22 First-Person PluralwO,M T 22 3,224 -0.72 0.39 0.06 -0.01, 0.13 27.98 24.93 

23 Total First-Person T 23 2,709 -1.63 0.57 0.05 -0.03, 0.13 127.30 82.72 

23 Total First-PersonwO,M T 22 2,541 -0.39 0.57 0.14 0.06, 0.22 32.26 34.91 

24 Total Second-Person D 23 4,072 -1.18 0.33 -0.16 -0.23, -0.10 168.24 86.92 

24 Total Second-PersonwO,M D 21 3,072 -0.61 0.33 -0.10 -0.17, -0.02 28.64 30.16 

25 Total Third-Person D 29 4,807 -1.18 0.55 -0.21 -0.27, -0.15 181.71 84.59 

25 Total Third-PersonwO,M D 26 3,848 -0.41 0.55 -0.10 -0.16, -0.04 37.20 32.79 

20 Total Pronouns - 19 2,960 -0.64 0.65 -0.06 -0.13, 0.02 68.18 73.60 

20 Total PronounswO,M - 18 2,460 -0.36 0.65 0.06 -0.02, 0.14 19.32 12.02 
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Appendix H (continued) 

Linguistic Cue Pred.  

DOE 

k N Min 

gu 

Max 

gu 

gu CI-

low 

CI- 

high 

Q 

Q     I2 

 (b) Passive Voice and Generalizing Terms 

26 Passive Voice Verbs D 11 1,221 -0.47 0.49 0.06 -0.06, 0.18 9.52 0.00 

27 Generalizing Terms D 4 93 -1.63 0.44 -0.37 -0.79, 0.05 15.78 80.99 
 (c) Past and Present Tense 

47 Past Tense D 16 3,047 -0.53 0.41 0.06 -0.01, 0.14 22.67 33.83 

48 Present Tense T 17 3,107 -1.41 0.60 -0.18 -0.25, -0.11 195.37 91.81 

48 Present TensewO,M T 16 2,607 -0.51 0.60 0.01 -0.07, 0.09 19.38 22.61 

Research Question 5: Do Liars Use Fewer (Sensory and Contextual) Details? 

28 Sens.-Perceptual Processes+ T 27 4,177 -0.70 0.70 0.06 0.00, 0.13 58.84 55.81 

28 Sens.-Perceptual Processes+,wO,M T 25 3,957 -0.70 0.70 0.05 -0.01, 0.12 36.00 33.33 

28.1 Sens.-Percept. Processes OnlyM T 27 4,177 -0.90 0.70 0.06 0.00, 0.13 89.26 70.87 

28.2 Seeing T 11 2,344 -0.56 0.35 0.07 -0.01, 0.16 33.25 69.93 

28.2 SeeingwO T 9 1,740 -0.17 0.34 0.03 -0.06, 0.13 13.34 40.03 

28.3 Feeling T 12 2,412 -0.49 0.40 -0.01 -0.09, 0.07 19.64 44.00 

28.3 FeelingwO T 11 2,304 -0.49 0.27 -0.03 -0.11, 0.05 15.00 33.31 

28.4 Hearing T 11 2,344 -0.41 0.48 0.17 0.09, 0.25 14.15 29.35 
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Appendix H (continued) 

Linguistic Cue Pred.  

DOE 

k N Min 

gu 

Max 

gu 

gu CI-

low 

CI- 

high 

Q 

Q     I2 

 (b) Contextual Embedding 

29 Time T 24 3,796 -1.25 0.53 0.10 0.03, 0.16 53.32 56.86 

29 TimewO T 23 3,296 -1.25 0.53 0.03 -0.04, 0.10 28.95 24.00 

30 Space T 24 3,851 -0.47 0.58 0.00 -0.06, 0.07 60.12 61.74 

30 SpacewO,M T 22 3,199 -0.36 0.58 -0.04 -0.13, 0.03 31.74 33.74 

31 Space & Time T 5 634 -0.25 0.61 -0.04 -0.19, 0.12 10.48 61.84 
 (c) Descriptive Words 

32 Prepositions T 14 2,479 -0.55 0.48 0.02 -0.06, 0.10 16.54 21.38 

33 Numbers T 12 2,452 -0.28 0.23 0.05 -0.03, 0.13 9.37 0.00 

34 Quantifier T 4 1,198 0.06 0.22 0.14 0.02, 0.25 1.22 0.00 

35 Modifier T 11 1,361 -1.04 0.43 -0.08 -0.20, 0.03 77.46 87.09 

36 Motion Verbs T 17 2,859 -0.72 0.38 -0.01 -0.08, 0.07 39.59 59.59 

36 Motion VerbswO,M T 16 2,359 -0.72 0.13 -0.09 -0.17, -0.01 16.84 10.92 

Research Question 6: Do Liars Refer Less Often to Cognitive Processes? 

37 Cognitive Processes T 19 2,995 -0.25 0.82 0.10 0.03, 0.18 28.97 37.88 

37 Cognitive ProcesseswO T 18 2,915 -0.25 0.36 0.09 0.01, 0.16 19.66 13.54 

38 InsightM T 15 2,539 -0.41 0.59 0.13 0.05, 0.21 35.65 60.73 
Notes. Please consult notes from Table 1. 
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