[esson 58: StatistiCs

BY the end of the lessoh, we will be able to:

~ (Jse our CalCulators to find:
-Mean, Median, Min, Max
-Quartiles 1 and 3
-Ctandard Deviaion
-Interquartile Range (IQR)
~ [V]ake boxX p|Oots
~ Make histograms
~ (Jnderstand and CalCulate percentiles.
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BOXPLOTS, 1OR, ¢ STANDARD DEVIATION:

When we use the phrase “measures of central
tendency”, we are talking about interpreting data
based on the Central data vValues. Some of these
feasures you have seen before - mean, median, and
mode.
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Mean (X ) is the arithmetiC average.

Add all the values together, then divide by the number of
values. (Tt is easily influenced by outliers.)

Mediah (med) is the midd|e Value. (Sometimes called Quartile 2).

Make sure the data are ih order before finding the middle value. If
there is an evenh number Of Values, find the mean Of the two center
values. (The mediah is resistant to outliers.)

Mode is the most frequent Value (the one that appears

Most often). A data set may have more thah one
mode or no mode.
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Example A:
Fihd the meanh, median, and mode of the following data

Set:

Number Of days from mailing a letter to the
dE“VET}": B'.I- q".l 3'! q"'.l 21 51- 3’1 #'} 51 21 3'.! q’

[List the data in ascending order tO find median.

Mean: Mediah: Mode:
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Example A CONT with CalCulators:
Fihd the meah, mediah, and mode Of the following data
Set:

Number Of days from mailing a letter to the
deljver?: 6'!' {f"! 3'! 4'! 2'! 5'!' 3'!' £F'I' 5'! 2'! '3'! q

Calculator: Input the list of valuesin list 1 (L1) under STAT, EDIT,

Edit (enter numbers). Then use STAT, CALC, 1-Var
Stats, then hit L1 (normally "2nd" "1") and "enter".

Mean: Median: Mode:
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Range, Interquartile Range, and

Ctandard Deviation
-~ gre measures Of variability or spread. They
measure the way that the data is Spread out

(Clustered together, evenly distriputed,
Skewed, etC.)
lower o1 Median/G2 Q3 upper
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Range is the difference petween the max and the minh
Values. The range is a simple measure of Spread.
Extreme |ow or high values (outliers) will have a big

Influence oh the Value of the rahge.
Range = max - min

Quartiles divide the data in to ¢ parts, just as medians
divide data into 2 parts. Quartiles are the
medians of the lower ahd upper halves of the
data set. If there are ah odd number of data
values, do hot inClude the median in either half.
The five-number summary of data ihCludes:
Min - Q1 - Med - Q3 - [VaX
x> EaCh Quartile contains 25% Of the data **
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Interquartile Range (IQR) is the difference between
the first and third quartiles (Q; - Q,).
IQR=Q3-Q:

The TOR. IS a useful measure of spread when trying to avoid the
strong influence of [ow Or high outliers. It measures the spread Of

the middl|e 50% Of the data.

Qutliers in a data set are anhy Values that are farther
thah 1.5 times the JOR. beyond the upper or
lower quartile.

Remember Qutliers have a big affect oh the meanh,
stahdard deviation, and the ranhge of the data.
Qutliers do not affect median or the IQR.



[esson 58: StatistiCs

Ctandard Deviation ( 0, or s, ) IS a measure of the spread
often used in “normally distributed” data sets.
In this lesson, we will use a,.

For many data sets, about 68% Of the data points fall within
1 standard deviation of the mean, and about 95% Of the
data points fall within 2 standard deviations of the mean.
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A box-and-whisker plot, or boxplot, is g graph
showing the distripbution Of data using the five-
numper-summary.

[L,OoOK at the general boxplot below:

01 Median/02 Q3

— T
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Example B: Find the mean, range, IOR, Standard

deviation, and sketCh the pbox plot.

1. The data values represent the number of milligrams of a
substance in a patient's blood, found on consecutive
doctor visits. 14,13,16,9,3,7,11,12,11, 4

2. Put datainto L1 (list 1) in your calculator.

3. Run the 1-Var Stats on L1. Find the following:

Min: Q1. Med: Q3:
Max: SD: Mean:
4. Sketch the box plot. (make sure you show the scale below)
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Calculator: Input the datainlist 1 (L1) under STAT, EDIT, Edit.
Then use STAT, CALC, 1-Var Stats L;. Search down the list for

Q1,Q3,and g .

5. Calculate the range. Range=

6. Calculate the IQR. IQR=

7. About 50% of the data points fall between:

8. About 68% of the data points fall between:
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HISTOGRAMS ¢ PERCENTILES:

Histograms are similar to bar graphs because both
graphs show frequencies of data. However, there are
some importanht differences:

- Histograms display pumerical data (like gverage height),
while bar Sraphs display CategoriCal data (like eye Co|or).

- Histogram bars represent humeriCal /ntervals, while bar
2raph bars represent different Categories.

- Histogram bars are directly agiacent, while bar graph bars
are spaced apart.
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Percentile is used to rank data Values in comparison
with the entire data set.

National Stahdardized test SCores are frequently
reported in terms Of percentiles, rather thah raw

SCores.

Percentile tefls what percent of the data is egual
t0 Or be/ow that value.
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Note that there is g difference between a percentage
and a percentile:

~ g percentage compares the humber of
OCcurrences to the total possible
oCccurrences

~ g percentife compares the number of
OCCurrences at that value or below to the
tOta| possible oCccurrences.
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Example C:

Assume your score report for the ACT test stated that
Yyou were in the ¢8t percentile for the science section
ahd 715t percentile for the reading section. EXplain
what this means.
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Example D: The 1995 World AlmanacC reported the
following data for record [ow temperatures for the 50
state in the (JS. (Jse the histogram Of the data to answer
the questions.

Temp °F | #ofstates
-80 to -66 .
-65 to -51 10
-50 to -36 17
-351t0-19 16 1
-18 to -2 4 Nurr:‘:::-: '
i o
1to 15 1 States
CalCulate the
percenhtages! |

Temperalures ( F)
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1. What percent of the states have record |ow
temperatures between -65 degrees and -36
degrees?

2. What percent of the states have record |ow
temperatures of -36 degrees Or colder?

3. What percent of the states have record [ow
temperatures of -18 degrees Of warmer?
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Percentiles: Calculate percent for EACH column and then
add the percents together...

¢. Calculate the percentile for a state which has a
record |ow temperature of -2 degrees?

5. Calculate the percentile for a state which has
g record |ow temperature of -36 degrees?
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Example E:

a) Find the [Vleanh ahd §t. Deviation to the nearest
hundredth.

b) The number 5.¢ is at what percent?
Stem| Leaf

4 3568
5 | 2456
6 |124556777

Key:4|5=4.5
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Example F:

a) Find the [Vleanh ahd §t. Deviation to the nearest
hundredth.

b) The number 59 is at what percent?

Stem| Leaf
5 34556
e | 777789
6 | 23456

Key:6|5=65
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BY the end of the lessoh, we will be able to:

~ (Jse our CalCulators to find:
-Mean, Median, Min, Max
-Quartiles 1 and 3
-Ctandard Deviaion
-Interquartile Range (IQR)
~ [V]ake boxX p|Oots
~ Make histograms
~ (Jnderstand and CalCulate percentiles.
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Homeworkz

Assighment 58
«Pg 240 #9, 17: don't find outliers.



