Linguistic dynamics of online scam conversations: a multi-stage analysis based on the COLD framework

Appendix


SPSS Syntax for Linear Mixed-Effects Models
MIXED LIWC_category BY speaker case_id style stage date_sequence
  /CRITERIA=DFMETHOD(SATTERTHWAITE) CIN(95) MXITER(100) MXSTEP(10) SCORING(1) 
    SINGULAR(0.000000000001) HCONVERGE(0.00000001, RELATIVE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0, 
    ABSOLUTE)
  /FIXED= style stage speaker speaker*stage| SSTYPE(3)
  /METHOD=REML
   /PRINT=  SOLUTION TESTCOV 
  /random intercept|subject(case_id)
  /random intercept|subject(case_id * date_sequence)
 /EMMEANS=TABLES(style) COMPARE ADJ(Bonferroni)
  /EMMEANS=TABLES(speaker) COMPARE ADJ(Bonferroni)
  /EMMEANS=TABLES(stage*speaker)  COMPARE(speaker) ADJ(Bonferroni)
  /EMMEANS=TABLES(speaker*stage)  COMPARE(stage) ADJ(Bonferroni).



Supplementary analysis
To address the concern of circularity in the main analysis, a supplementary analysis was performed. In this new time-based model, the labelled stage variable was removed. Instead, the passage of time, measured in days, was standardized into five intervals—20%, 40%, 60%, 80%, and 100%—to replace the previously designated stages for model comparison, thus reflecting the objective progression of time. Results of this supplementary analysis are presented in Figure S1. The time effect was significant in most LIWC categories in the time-based model; however, the effect of primary interest—the speaker effect and its interaction with the stage/time effect—emerged more prominently in the stage-based model than in the time-based model. A comparison of model fit (Table S1) also indicated that the stage-based model consistently demonstrated better fit for all LIWC categories (all ΔAIC and ΔBIC larger than 10; Burnham & Anderson, 1998).

Table S1. Comparison of Model Fit Across LIWC categories
	LIWC categories
	Stage-based Model AIC
	Time-based Model AIC
	ΔAIC
	Stage-based Model BIC
	Time-based Model BIC
	ΔBIC

	Positive emotion
	2336299.10 
	2337093.93 
	794.83 
	2336330.69 
	2337114.99 
	784.30 

	Negative emotion
	1953150.61 
	1953682.28 
	531.68 
	1953182.20 
	1953703.34 
	521.15 

	Anxiety
	1414664.86 
	1414882.89 
	218.03 
	1414696.45 
	1414903.95 
	207.50 

	Swear
	1160143.19 
	1160330.54 
	187.35 
	1160174.78 
	1160351.61 
	176.82 

	Cognitive processes
	2392875.23 
	2393629.32 
	754.09 
	2392906.82 
	2393650.38 
	743.56 

	Discrepancy
	1941208.72 
	1941547.03 
	338.31 
	1941240.31 
	1941568.09 
	327.78 

	Insight
	2127759.25 
	2128077.51 
	318.26 
	2127790.84 
	2128098.57 
	307.73 

	Certainty
	1973320.06 
	1973460.54 
	140.48 
	1973351.65 
	1973481.61 
	129.95 

	Tentative
	1969020.23 
	1969256.39 
	236.16 
	1969051.82 
	1969277.45 
	225.63 

	1st person singular
	1972265.60 
	1973305.21 
	1039.61 
	1972297.19 
	1973326.27 
	1029.08 

	2nd person
	1937783.96 
	1938908.00 
	1124.04 
	1937815.55 
	1938929.06 
	1113.51 

	1st person plural
	1290061.46 
	1290730.20 
	668.74 
	1290093.05 
	1290751.26 
	658.21 

	Social processes
	2279730.30 
	2281198.44 
	1468.15 
	2279761.89 
	2281219.50 
	1457.62 

	Negations
	2074642.60 
	2074896.53 
	253.93 
	2074674.19 
	2074917.59 
	243.40 

	Affiliation
	1876724.28 
	1877958.46 
	1234.18 
	1876755.87 
	1877979.52 
	1223.65 

	Achievement
	1719567.22 
	1720002.52 
	435.30 
	1719598.81 
	1720023.58 
	424.77 

	Reward
	2016921.72 
	2017599.37 
	677.65 
	2016953.31 
	2017620.43 
	667.12 

	Risk
	1781196.73 
	1781299.88 
	103.15 
	1781228.32 
	1781320.94 
	92.62 

	Power
	1845461.26 
	1845844.18 
	382.92 
	1845492.85 
	1845865.24 
	372.39 

	Money
	1705042.94 
	1707997.38 
	2954.44 
	1705074.53 
	1708018.44 
	2943.91 


Note. AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion. ΔAIC and ΔBIC are calculated as Time-based Model – Stage-based Model. Positive values indicate better fit for the Stage-based Model.
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Figure Legend 
Figure S1. Dynamics of LIWC Categories Across Time

