
Research Motivation

Research Questions

• In the case of  helpline intervention for teenagers, are certain language use patterns correlated with the 

immediate outcome of  the treatment?

• How do language use patterns vary across subgroups of  the counselor and the teenager?

• Can we predict intervention outcomes based on language use patterns?

Dropping out of  school

Self-harm

Suicide

Crime

Teenager 

Mental Crisis
Helpline

Services

• Difficult to monitor quality of  service

• Experience-based practice

• No unified theoretical framework

• Difficulty in data collection

• Difficulty in analyzing unstructured 

text data : rely on human judgment

Evaluate the process 

of  intervention 

through language use



Intervention Process & Data

Conversation Level Summary

• 15187 rated conversations 09/26/2013 – 12/01/2014

• 27970 unique texters, 509 unique specialists, 12 crisis 

centers

• Important Variables

• Post-convo survey questions: risk assessment, 

• Specialist rating for the conversation

• Texter rating & description

Message Level Summary
• 3,665,063 messages, roughly half-half  between S and T



Learning about Data: DIG! DIG! DIG!
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Methodology: It’s a painfully sweet iterative process!

Texter-Specialist 

Interaction

Correlation 

Analysis

Texter Outcome Prediction

OLS, Logistic Regression, SVM

Texter Language

LIWC Feature 

Extraction

Specialist Language

LIWC Feature 

Extraction

Conversation Meta Data

Clean & Transform

Stage I: Feature Generation

Texter Subgroups

MANOVA 

(Rating-based, 
Chronicity-based)

Cluster Analysis

Stage II  Statistical Analysis

• In the case of  helpline intervention for 

teenagers, are certain language use 

patterns correlated with the immediate 

outcome of  the treatment?

• How do language use patterns vary 

across subgroups of  the counselor and 

the teenager?

• Can we predict intervention outcomes 

based on language use patterns?



What is LIWC?

• Linguistic Inquiry Word Count 

• A dictionary-based text analysis program

• 70+ linguistic dimensions 

• 4 broad categories: linguistic processes, 

psychological processes, personal concerns, 

spoken categories

• Functional words: pronouns 

and articles



Some interesting results, I think.

Language Use Patterns Across Texter Subgroups

Treatment Variable Pillai’s Trace F Df Residual df Pr( >F )

Texter Rating 0.34 57.55 2 18280 < 2.2e-16

Significant Multivariate Effects for Texter Rating

Treatment Variable Pillai’s Trace F df Residual df Pr( >F )

Texter Chronicity 0.08 12.05 2 18280 < 2.2e-16

Significant Multivariate Effects for Texter Chronicity



Some interesting results, I think.

Counselor Directivity 

𝐿𝑒𝑎𝑑𝑒𝑟𝑠ℎ𝑖𝑝𝑠𝑖𝑚𝑝𝑙𝑒 = 𝑊𝑜𝑟𝑑𝐶𝑜𝑢𝑛𝑡𝑧 + 𝑤𝑒𝑧 + 𝑦𝑜𝑢𝑧 − (𝑖𝑝𝑟𝑜𝑛𝑧 + 𝑖𝑧)

𝐿𝑒𝑎𝑑𝑒𝑟𝑠ℎ𝑖𝑝𝑐𝑜𝑚𝑝𝑙𝑒𝑥 = 𝑊𝑜𝑟𝑑𝐶𝑜𝑢𝑛𝑡𝑧 + 𝑤𝑒𝑧 + 𝑦𝑜𝑢𝑧 + 𝑠𝑜𝑐𝑖𝑎𝑙𝑧

−(𝑖𝑝𝑟𝑜𝑛𝑧 + 𝑖𝑧 + 𝑛𝑒𝑔𝑎𝑡𝑒𝑧 + 𝑠𝑤𝑒𝑎𝑟𝑧 + 𝑒𝑥𝑐𝑙𝑧)

𝐶𝑜𝑢𝑛𝑠𝑒𝑙𝑜𝑟𝐷𝑖𝑟𝑒𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑧 = 𝐶𝑜𝑢𝑛𝑠𝑒𝑙𝑜𝑟𝐿𝑒𝑎𝑑𝑒𝑟𝑠ℎ𝑖𝑝𝑐𝑜𝑚𝑝𝑙𝑒𝑥 − 𝑇𝑒𝑥𝑡𝑒𝑟𝐿𝑒𝑎𝑑𝑒𝑟𝑠ℎ𝑖𝑝𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑧



Some interesting results, I think.

Counselor Directivity & Texter Outcome 



Some interesting results, I think.

Counselor Directivity & Texter Chronicity 



Now it comes to prediction. Nervous…

Model Predictors Dist. 

Correlation

𝑹𝟐 Accuracy Sensitivity Specificity

1 𝐺𝐿𝑀

(3 levels)

𝐷𝑚𝑒𝑡𝑎 0.323 0.433 0. 501 --- ---

2 𝐷𝑚𝑒𝑡𝑎 & 𝐷𝑙𝑎𝑛 0.601 0.513 0.700 --- ---

3
𝐺𝐿𝑀

(binary: better)

𝐷𝑚𝑒𝑡𝑎 & 𝐷𝑙𝑎𝑛

0.654 0.547 0.751 0.473 0.915

4
𝐺𝐿𝑀

(binary: worse)
0.658 0.599 0.920 0.996 0.146

5
SVM

(3 levels)
0.611 0.543 0.706 --- ---

6
𝑆𝑉𝑀

(binary: better)
0.649 0.565 0.750 0.460 0.922

7
𝑆𝑉𝑀

(binary: worse)
0.659 0.577 0.911 1.000 0.002



No questions? 

Perfect!


