SOCY2200: Statistics                                                                                  Instructor: Natasha Sarkisian
Week 13 Worksheet Answers: Regression

1. We expect that working more hours overtime leads to lower levels of employee satisfaction. We use a nationally representative sample of 65 employed individuals and regress employee satisfaction (measured on a 10-70 scale) on the number of hours per week that employees worked overtime. We end up obtaining slope b = -0.147, with a standard error of .07. 

a. Interpret the slope in words – that is, describe the effect in the sample.
One extra hour of overtime work is associated with a .147 of a unit (on a 10-70 scale) decrease in employee satisfaction.

b. Can we conclude with 95% confidence that hours of overtime work decrease employee satisfaction among employed Americans? Make sure to state your null and research hypotheses in words as well as using formal notation. After finishing the test, state your formal conclusion with regard to the null hypothesis as well as your substantive answer.
1. State hypotheses:
Null hypothesis: Hours of overtime work are not related to employee satisfaction. 
Research hypothesis: Longer hours of overtime work are associated with lower levels of employee satisfaction (directional, one-tailed test). 
H0: β = 0
H1: β < 0
2. Select alpha: 0.05
3. Test statistic: Student’s t
4. t = b/sb  = -0.147/.07 = -2.1
5. Use the table to find critical value: Table B2 (df=n-2 = 65-2=63, alpha = .05, one-tailed)  1.669
6. Compare computed & critical value:  2.1 > 1.669
7. State your decision: We reject H0 in favor of H1. 
8. Conclusion: Based on a sample of 25 employees, we are 95% sure that more hours of overtime work is linked to lower levels of employee satisfaction among employed Americans. This relationship is statistically significant at .05 level. 
(If we wanted to discuss the size of this effect, we could calculate that the approximate confidence interval would be b ± 2* sb.= .147 ± .07*2  probability(.007 ≤ β ≤ .287)=.95, so we are 95% sure that one extra hour of overtime work is associated with between .007 and .287 of a unit decrease in employee satisfaction.)

2. We would like to evaluate whether, as Americans get older, they watch more hours of TV per day. We will use regression analysis with variables age and tvhours in GSS 2012 dataset. Conduct the analysis in Stata (make sure to open a log file first) and do the following:
a. Use the slope coefficient to describe the effect of age on TV hours in the sample.
b. Interpret the intercept coefficient in words. 
c. Evaluate whether this relationship exists in the population with 99% confidence level. Make sure to state your null and research hypotheses in words as well as using formal notation. After finishing the test, state your formal conclusion with regard to the null hypothesis as well as your substantive answer.
d. If the effect exists in the population, discuss its direction and interpret the size (i.e., describe the slope in words using the confidence interval). 
e. Discuss the practical significance of this effect. 
f. State what proportion of variance in your dependent variable is explained by your independent variable. 
g. Finally, construct a scatterplot with a lowess curve for these two variables. Using this graph, discuss whether the relationship is or is not linear and explain why you see it that way.

a. In the sample, one year increase in age is associated with a .025 of an hour increase in the number of hours of TV watched per day (approximately 1.5 minutes). 

b. The intercept tells us that at age 0, the average number of hours of TV watched per week would be 1.88 (but that intercept is unrealistic, of course, because age 0 doesn’t make sense). 

c. Hypothesis testing step by step:

1. State hypotheses:
H0: One’s age does not have an effect on the number of hours watching TV.
H1: As people in the U.S. get older, they watch more hours of TV per day. [directional; one-tailed]
H0: β = 0
H1: β > 0
2. Select the alpha level: alpha=0.01.   
3. Test statistic: Student’s t 
4. Calculate in Stata:
. reg tvhours age, level(99)
      Source |       SS           df       MS      Number of obs   =     1,296
-------------+----------------------------------   F(1, 1294)      =     32.79
       Model |  263.067174         1  263.067174   Prob > F        =    0.0000
    Residual |  10381.3703     1,294  8.02269732   R-squared       =    0.0247
-------------+----------------------------------   Adj R-squared   =    0.0240
       Total |  10644.4375     1,295  8.21964286   Root MSE        =    2.8324
------------------------------------------------------------------------------
     tvhours |      Coef.   Std. Err.      t    P>|t|     [99% Conf. Interval]
-------------+----------------------------------------------------------------
         age |   .0254779   .0044493     5.73   0.000     .0140004    .0369555
       _cons |    1.87807     .22584     8.32   0.000     1.295486    2.460655
------------------------------------------------------------------------------
5. Regression slope b = 0.025, t=5.73, p-value = 0.000, divide by 2, still 0.000 (so <0.001). Can report as: b = 0.025, p < .001 (one-tailed). 
6. P value is smaller than alpha of .01. 
7. We reject H0 in favor of H1.   
8. Conclusion: Based on the data from a nationally representative sample of 1,296 adults, we are 99% confident that in the population of US adults, older age is associated with an increase in the number of hours spent watching TV. That is, this relationship is positive and is statistically significant at 0.001 level. 

d. We are 99% sure that as age increases by one year, the number of hours of TV watched per day increases by between 0.014 and 0.037 of an hour (between 0.8 and 2.2 minutes).  
e. While this effect seems small when we consider a difference of one year, that does look more substantial if we consider, for example, a difference of 40 years (30 y.o. vs 70 y.o.) – that would be between 0.014*40=.56 and 0.037*40=1.48 hours, so roughly speaking, between half an hour and 1.5 hour difference between a 30 years old and a 70 years old person. That is not a huge difference but a substantial one. The percentage of variance explained is fairly small though (2.5%). 
f. Age explains approximately 2.5% of all variance in the hours spent watching TV. 
g. Linearity assessment:
The relationship does not appear quite linear – first, as age increases, there is a small decrease in the number of hours, then starting at age 40 there is an increase, and then after 65, it levels off. 

. graph twoway (lowess tvhours age) (scatter tvhours age) (lfit tvhours age)
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3. Please read the following media article and answer the questions. 

a. What is the causal link that this media article discusses? 
The article discusses the effect of overnight social media usage on mental wellbeing (specifically, on depression and anxiety). 
b. What are the two variables involved in this relationship?
Overnight usage of Twitter/X and mental wellbeing (depression and anxiety). 
c. Consider the four criteria for establishing causality. Does the article demonstrate the first one, association, and if so, how?
Yes, it reports a negative correlation between night time tweets and mental wellbeing.  
d. What about the time order – does the study, as described, account for the order, and if so, how?
It does not – it is a correlation between two variables measured at the same time. 
e. What does the article say about the potential mechanisms (theory)?
They think that reduced sleep and worsened sleep quality could be responsible for the link; the article says, “The team highlighted how nighttime use of social media “could displace sleep” as people stay awake to use it. They added that posting and messaging at night could lead to “cognitive arousal”, and said that blue light from smartphones could “inhibit the production of the hormone melatonin”. “All these factors may combine to delay sleep onset, and lead to worse sleep quality and quantity.”
f. Does the article discuss any potential third variable explanations and possible spuriousness, and if so, which ones?
It does not; it only talks about sleep quality but as a mechanism rather than a third variable to rule out. 
g. Are you convinced by the article that a causal link exists? Why or why not?
The answers will vary here. Personally, I am not very convinced because I am not convinced by the direction of causation. 
h. What possible alternative explanations for their findings can you come up with?
I think it is very likely than those with worse mental wellbeing have worse sleep quality already and therefore are awake at night, and then turn to Twitter/X as a result, so the link may be poor mental wellbeing  nighttime tweeting rather than nighttime tweeting  poor mental wellbeing. It is also possible that a third variable – perhaps levels of stress – may both increase Twitter use and reduce mental wellbeing. 
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