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SURVEY QUESTION:
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Our AP-Statistics class took a sample of 18 students to figure out how many students suffered
from asthma or other respiratory illnesses the question was “Do you suffer from asthma or other
respiratory illnesses?”

The sample of 18 people in our classroom, were the majority of the class has juniors, showed
that 22.2% have asthma or other respiratory illnesses. The reason for this survey is to show that
Little Village has a high rate of asthma.
SECOND SURVEY:
Description: Our AP-Statistics class took a sample of 13 students from another class to figure out
how many students suffered from asthma or other respiratory illnesses.

Analysis: The sample of 13 people showed that 0% have asthma. This highlights the effects of
sampling variability. Not all classes will have the same number of students that suffer from
asthma.

Air Quality
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According to the website Airnow.gov the following are the particulate matter (PM 2.5)
levels in the chicagoland area for the week of 2/11/18 to 2/17/18.
Date

PM2.5 level

Condition

2/11/18

50

Good

2/12/18

64

Moderate

2/13/18

76

Moderate

2/14/18

87

Moderate

2/15/18

75

Moderate

2/16/18

44

Good

2/17/18

58

Moderate

Particulate matter [PM2.5] is an air pollutant that can cause concerns for people's health
when levels in air are high. PM2.5 are tiny particles in the air that reduce visibility and
cause air to appear hazy when levels are higher than normal. The table shows the
particulate matter on the days the diesel trucks were recorded. The colored descriptive
table shows the meaning of numbers. The higher the number is the worse the air quality
is. The average of the particulate matter was 64.85 which is considered moderate. The
highest particulate matter was 87 which is still considered moderate. Although moderate
may not seem bad, to certain people, like those with asthma or some breathing
problems, this can affect them. Also by comparing the data, this number will likely
increase.
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Minimum

44

Q1

50

Median(ㄡ)

64.85

Q3

76

Maximum

87

Standard
Deviation
(Sx)

15.38

India and other Asian countries have higher rates of particulate matter.

The image above illustrates throughout 2005 to 2015 the PM2.5 air pollution worsened.
Not only that , but it is spreading around areas where there weren’t any effects in the air
quality. Furthermore this can illustrate how over a sort span of a decade how bad a
situation can get. The number of diesel trucks will increase and the PM2.5 will increase
and expand around the area.
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Total Truck Count and Rates
Total time of video footage: 412 minutes and 23 seconds (6.87 hours)
Total number of diesel trucks counted: 604 trucks
Average number of trucks per min: 1.47 trucks per min.
Average number of trucks per 10 min: 14.7 trucks per 10 min
Average number of trucks per hour: 87.7 trucks per hour
We found the average of trucks per minute and then we extended that to 10 minutes,
then to one hour. We noted that this rate is higher than last year (1.3 trucks per
minute). Question remains whether the increase is statistically significant or simply a
result of sampling variability. The graph below show the number of videos (total sample
of n = 44) and average number of trucks per minute.

The data is skewed to the right this shows that there are less videos that contain 3 or
more trucks per minute. It also shows that there are more videos of trucks that have an
average number of trucks between 1.33 and 1.75 trucks per minute. Most of our data is
towards the left, meaning that most videos have at least one truck per minute and few
have more than 2 trucks per minute .

Truck Counts per week:
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Total week 1= 1.7 trucks/min

Total Week 2= 1.3 trucks/min

These boxplots show the 5 number summary of both weeks, week one is slightly
skewed to the left which means that most the data is to the right of the median. On the
contrary, week two is slightly skewed to the right, which mean that most of the data is to
the right of the median.

Truck counts per day ( Trucks per minute):
● Monday: (n=54)/ (min=26) 2.07 trucks per minute
● Tuesday: (n=96)/ (min=70) 1.37 trucks per minute
● Wednesday: (n=252)/(min=172) 1.46 trucks per minute
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● Thursday: (n=77)/(min=62) 1.16 trucks per minute
● Friday: (n=125)/(min=82) 1.52 trucks per minute
I found the daily average number of trucks per minute. What I did was find the sample
size, the quantity of trucks represented by n, for each day and divide that by the total
time, in minutes, of the video recordings for its corresponding day. For example, on
Monday there is a sample n=54 and a total time of 26 min. I calculated an average of
2.07 trucks per minute by dividing the total number of trucks by the number of minutes.
The pie chart and table below shows the day of week the morning videos came from.

Number of Trucks Depend on Weekday:
Days of the Week:

n/313

Monday

22.4%

Tuesday

.95%

Wednesday

26.5%

Thursday

21.7%

Friday

28.43%
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Days of the Week:

n/291

Monday

0%

Tuesday

26%

Wednesday

58%

Thursday

3%

Friday
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What we did was we counted the amount of trucks passing by per weekday with the
amount of videos we collected and figured out when most of the trucks showed up per
day that week. We had two weeks worth of truck video footage but the amount of trucks
per week differed, the first week had 313 and the second week had 291. Another thing
we noticed is not all of the days had the same amount of videos. Some of the days had
12 videos and others had only 5, so the data could be affected. The last thing was saw
was that the second week Monday had no video footage so we don’t know the true data
for monday. We came to the conclusion that Wednesday on average has the highest
amount of trucks passing by the school.
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Trucks by day and time of day
Day

Morning

Afternoon

Monday

1.97 Trucks Per Minute

N/A

Tuesday

N/A

1.34 Trucks Per Minute

Wednesday

1.43 Trucks Per Minute

1.57 Trucks Per Minute

Thursday

1.32 Trucks Per Minute

.89 Trucks Per Minute

Friday

1.77 Trucks Per Minute

1.17 Trucks Per Minute

What I did was found the average amount of trucks per time of day for each day. The
way that it works is that I organized the data we had and organized it from Monday to
Friday and then separate them by the time of day. For morning data I took the data from
the videos of truck counting that were in the morning (all morning hours) and added all
trucks and then divided by all the video lengths added together. I repeated the same
process for the afternoon data and got that the highest averages of trucks per minute
were Monday morning and Friday Morning.

CONFIDENCE INTERVAL
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95% confidence intervals for number of trucks every 10 minutes: (11.8, 19.4)
I am 95% confident that the interval (11.8, 19.4) captures the true number of trucks that
passes by the intersection of 31st and Kostner every 10 min on a Friday morning or
afternoon.

A confidence interval is a way to represent the range of values in which it can estimate
future population parameters. There is a lower bound and an upper bound, in other
words, the lowest number it can reach and the highest number it can reach. The basic
formula for a confidence interval is point estimate + or - the margin of error. However,
there are two different formulas for confidence intervals. One for proportions and one for
means. The formula I used in this study was the mean formula which would be x bar +
or - the M.O.E which is the t* multiplied by the standard error which is standard
deviation divided by the square root of n. X bar is our average of the sample (which was
15.6). T* (2.36) is a value that determines the area of the end tails in a graph that is
approximately normal. The standard deviation (4.5) gives us a value in which it
determines how spread out the value is. Finally, n is the sample of the given problem’s
population (which was 8).

Our confidence interval, we are not quite sure whether this could be an overestimate or
underestimate interval. This confidence interval was figured out by only using Friday’s
data. I decided to use Friday because it was one of the busiest days of the week
therefore there was more trucks passing by 31st and Kostner.

Video lengths:
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The average time of all the videos were about 9:21 and they had a standard deviation of
2:25 minutes. A way the data could have been more consistent would have been taking
videos of the same length, during different times of the day, same amount of videos per
day, to help make our data more accurate. Some videos were a minute long and could
have thrown off trucks per minute or made it harder to estimate. Having a controlled
variable could improve our confidence on our data for the second time around.
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