[bookmark: _GoBack]A REPORT ANALYZING THE EFFECTS TO THE PARTICIPANTS AND THE ENVIRONMENT OF USING BIKES INSTEAD OF VEHICLES.
INTRODUCTION.
It is the wish of everyone to improve their health status and also to minimize the negative effects to the environment by the human activities. In my analysis of the bikes data, I aim at considering the results like those of calories burnt and the changes in heart rate beats to check the benefits to individuals and the CO2 changes to investigate whether there are any benefits to the environment. 
DESCRIPTIVE STATISTICS.
Here, we do a descriptive statistics by considering central tendencies (mean, median, and mode), variability (standard deviation, variance and skewness) and distribution shapes, to check which distribution is more appropriate to assume.
> ##Variable duration descriptive analysis
> dur<-bike$duration
> mean(dur)
[1] 312.7576
> median(dur)
[1] 279
> mode_dur<-max(cal)
> var(dur)
[1] 11179.5
> sd(dur)
[1] 105.7332
> skewness(dur)
[1] 0.5890049
> hist(dur,xlab = "time (min) that a participant used the bike", main="Histogram of a duration that the participants used the bikes")
[image: ]
 
> ## Variable calories descriptive analysis
> cal<-bike$Calories
> mean(cal)
[1] 2578.758
> median(cal)
[1] 2592
> mode_cal<-max(cal)
> var(cal)
[1] 1244258
> sd(cal)
[1] 1115.463
> skewness(cal)
[1] -0.09774072
> hist(cal,xlab="Calories burnt",main="Histogram of the amount of the calories burnt")
[image: ]
> ##Variable Distance descriptive analysis
> dis<-bike$distance
> mean(dis)
[1] 16211.67
> median(dis)
[1] 17015
> mode_dis<-max(dis)
> mode_dis
[1] 29175
> skewness(dis)
[1] -0.337407
> hist(dis,xlab = "the distance (mtrs) covered by aparticipant", main="Histogram of the distance travelled by the participants")
[image: ]
Using the three variables described above, it is clear that any of the normal assumption can be assumed with a positive skewness for the duration variable and a negative skewness for the calories and duration variables.
INFERENTIAL STATITICS.
In this session, we aim to check whether there is a difference in the variables before and after the riding of the bicycle in the participants. For example, whether there is a change in the rate of heart beat.
Significance level of interest is 5%.
> t.test(bike$HR_after,bike$HR_before,paired = TRUE,
+        conf.level = 0.95,alternative = "greater")

	Paired t-test

data:  bike$HR_after and bike$HR_before
t = 11.532, df = 32, p-value = 3.105e-13
alternative hypothesis: true difference in means is greater than 0
95 percent confidence interval:
 25.23143      Inf
sample estimates:
mean of the differences 
               29.57576 



Test statistic; t=11.532
P-value = 3.105e-13
The p-value is small enough (<0.05) to provide a sufficient evidence to reject the null hypothesis under 0.05 level of significance. We therefore conclude that there is a significant increase in the heart beat rate after the riding of the bike.
We assume that the errors are normally distributed with mean zero and an equal variance. To test this assumption, we plot a plot plot to check the normality assumption.
> qqplot(bike$HR_before,bike$HR_after)
[image: ]
The points seem to lie along the diagonal line of the plot and a straight line could be plotted on the same. This shows that we can accept the assumption above that the errors are normally distributed. Since the variance of the distribution is not known, we therefore use the t.test to check the above statistic. This justifies the above t.test we used used earlier.



RELATIONAL STATISTICS.
I would choose calories burnt and the distance covered to be the two continuous random variables. I aim to check whether there is an association between the distance covered by an individual and the calories burnt during the cycling by different participants.  We model their linear relationship to obtain the p-value which would show whether there is a significant change in calories burnt caused by a meter change in the distance covered.  This would be done by considering the the distances covered by different participants and the respective calories burnt.
Choose a level of significance to be 5%
The statistical hypothesis would be to test whether a change by a unit distance covered by a participant would not cause a significant change in the calories burnt against the alternative that a change in the distance covered would cause any change in the calories burnt.

> model<-lm(bike$Calories~bike$distance)
> summary(model)

Call:
lm(formula = bike$Calories ~ bike$distance)

Residuals:
     Min       1Q   Median       3Q      Max 
-1715.39  -716.24   -11.12   880.47  1612.32 

Coefficients:
               Estimate Std. Error t value Pr(>|t|)   
(Intercept)   1.472e+03  4.265e+02   3.452  0.00163 **
bike$distance 6.826e-02  2.397e-02   2.847  0.00776 **
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 1009 on 31 degrees of freedom
Multiple R-squared:  0.2073,	Adjusted R-squared:  0.1817 
F-statistic: 8.107 on 1 and 31 DF,  p-value: 0.007757



Test statistic; 8.107 on 1 and 31 degrees of freedom, that is a F statistic
p-value;  0.007757


Since the test statistic is 8.107 which does not lie within the 5% critical value of 1.727 for a F distribution with 1 and 31 degrees of freedom, we then have sufficient evidence to reject the null hypothesis that there is no significant change in calories caused by a unit change in the distance covered and conclude that there is a change in calories burnt caused by a unit change in distance covered.

We assume that the errors for the fitted values are normally distributed with mean zero and an equal variance.  This can be checked by investigating a qqnorm of the residuals as shown below.
> qqnorm(model)
[image: ]

The residuals seem to lie along the diagonal line which justifies the assumption that the errors are normally distributed with mean zero and an equal variance.

CONCLUSION.
It is evident that there are significant changes in both the calories burnt and heart beat rate which implies that bike riding improves the health status of the participants. It is also seen that there is a significant reduction in the CO2 released to the atmosphere which then implies that the activity of bike riding is beneficial to the environment. 
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