AP Statistics                                                                       Name_____________________________
Ch 4                                                                                            Per________

Fathom: Exploring LaGrange Census Data 
& Lincoln Marathon Data

1. On the desktop, locate and open the Math folder.
2. Open the program Fathom2.  (Look for the Gold Ball)
3. After the program opens, Maximize the program to fill the whole screen.
4. At the top left is the menu bar.  Click on File, then Open.
5. Select the following: R: \ Math \ Szczesniak \ AP Statistics \ IL_CookCoPart3209.ftm

Inspecting the Data
The collection box contains hundreds of little gold balls. Each ball represents a different case or, in this example, a different person who answered the year 2000 census in LaGrange immediately adjacent to North Campus.  In other words, if you went to Cossitt school, this is your neighborhood.

Making a Case Table / Spreadsheet

Often you want to see the data in a table or spreadsheet.
Click once on the collection of gold balls to select it. (When you have it selected, it has a blue border around it.)

Making sure the blue border is highlighted around the gold balls, click on the table icon in the menu bar at the top. [image: ]  If a spreadsheet like table is already on the screen, then no need to complete this step.

Across the top row of the table are the attribute names. If the table is empty, you did not have the collection box of gold balls selected with a blue border before choosing the table icon. 
   
Attributes are columns and variable names.  
Rows are cases and all the survey responses for a single person.

Click on the table to activate a blue border around the edge.  On the right side is a slider.  Drag the slider down to the bottom.  Look toward the left hand side where the rows are numbered.

· How many cases (rows / people) are in this collection?__________________________



With the blue border still around the table, locate the slider on the bottom.  Slowly drag the slider to the right. 

· Record each attribute (column / variable) as either categorical, numeric discrete, or numeric continuous by placing a check mark in each appropriate box.  

	
	Categorical
	Numeric Discrete
	Numeric Continuous

	Sex
	
	
	

	Age
	
	
	

	Race
	
	
	

	Hispanic
	
	
	

	Ancestry
	
	
	

	Marital
	
	
	

	eduCode
	
	
	

	eduText
	
	
	

	Income
	
	
	

	Industry
	
	
	

	Job
	
	
	



Let’s take a closer look at Age, eduCode, and Income.

If a variable is Numeric Discrete, the values are Integers you can usually count on one hand (ok maybe two hands).  Do any of Age, eduCode, or Income fit that criteria?    YES or NO

If a variable is Numeric Continuous, the values may take on any amount from negative to positive including decimal answers and millions and billions.  Among Age, eduCode, and Income, which of the three variables fit the criteria for Numeric Continuous?

_________________________________________   

Sometimes, a number is used as shorthand for a longer word or phrase.  Consider 11 instead of junior, or 12 instead of senior.  Which of the 3 variables fit this criteria? ___________________________

In summary:  Just because it is a number, doesn’t mean it isn’t a categorical variable!!

Correct your table above, if necessary.



Adding Attributes

Scroll all the way to the right in the table.  There will be a column titled <NEW>.  Click on the word <New>.  Type OwnRent.  The column now has a blue header and is ready for you to add data. Now, immediately below in row 1, type the word Own, in row 2, type Own, in row 3 type Rent, and in row 4 type Own.  You get the idea….

Move your cursor over the blue column header so a hand appears. RightClick.
About ½ way down the list, click on Delete Attribute.

Adding Formulas

Scroll all the way to the right in the table.  There will be a column titled <NEW>.  Click on the word <New>.  Type DoubleIncome. 

[image: ]Move your cursor over the blue column header so a hand appears. RightClick.
Click the first option, Edit Formula.  You can type in any math formula you want, provided the variable you are manipulating is a numeric variable.  Enter Income*2  (see picture).

Click on OK. Look at the values in the column titled Income and DoubleIncome.  A little quick mental math will prove all the numbers have been doubled and entered. 

Move your cursor over the blue column header so a hand appears. RightClick.
Click the first option, Edit Formula.  Use the backspace key to erase the current formula.  
Type Age + 20. Click on OK.  Compare these values to the leftside column of Age.  A little quick mental math will prove all the ages have had 20 added to them.

Move your cursor over the blue column header so a hand appears. RightClick.
About ½ way down, select Delete Attribute.



Making a Summary Table
Make sure the blue border surrounds the table, and click on the summary icon at the top menu. [image: ]
Move your cursor to the column titled Race. When the hand appears, left click and hold the click so the open hand becomes a closed fist.  Drag the closed fist to the summary table until a black rectangle appears on the left, like the picture. [image: ] Release your click.  
You will now see the counts of each race in the collection.  

· How many black people are in this collection?________________

You can add a second categorical variable.  Move your cursor to the column titled Sex. When the hand appears, left click and hold the click so the open hand becomes a closed fist.  Drag the closed fist to the summary table until a black rectangle appears in the top right like the picture.  [image: ]Release your click.  
You will now see the counts of each race split by gender in the collection.  

· How many white females are in this collection?________________

You can replace a variable in a summary table. Move your cursor to the column titled Age. When the hand appears, left click and hold the click so the open hand becomes a closed fist.  Drag the closed fist to the summary table until a black rectangle appears in the top right like the picture.  [image: ]Release your click.  You will now see two numbers in each box.
In the bottom of the summary table, read what two pieces of information Fathom provided.
  
· Which race has the youngest average age?________________ What is it? ___________

Now drag Marital Status to where Age was at the top of the table.  The summary table changes again. You may need to expand the summary table to see all the rows and columns.


· How many rows?________________  How many columns? ______________

· What information is provided in each box?________________

· How many cells have a count of 13? __________  

· List them all _______________________________________________________________



Making a Box and Whisker Graph   [image: ]
Drag a graph icon down from the top menu bar. An empty graph appears. (If it is in an inconvenient place, move it.)

Drag the column heading for age from the case table (with the “grabber” hand) to the x-axis of the graph, where it says Drop an attribute here.  Presto! You get a dot plot of the ages of the people in your collection. It may not be terribly useful because there are so many people. So let’s change it…

The top right corner currently says Dot Plot.  [image: ]Click on the phrase Dot Plot, and choose Box Plot instead. 

Now you get a box and whisker plot of age. [image: ]

The five values of the 5 NUMBER SUMMARY are identified.  Place your cursor over the left whisker.  Look to the bottom left of the window of Fathom.  Fathom reads Bottom whisker from ____ to _____.  Move the cursor to different parts of the box plot and look at what it says in the lower left-hand corner of the Fathom screen.  Fill in the boxplot below.  

Careful!  The arrows are pointing to a single number, NOT a range of numbers.



Min              Q1                 Median             Q3                Max










Splitting Data by Gender

Click so the box and whisker plot has a blue border.  From the table, use the grabber hand to select Sex and drag sex to the Y-axis (left side) of the box plot.  
Release the cursor.   The graph has been split in two. [image: ]

· What is the maximum age for women?________________  

· What is the maximum age for men? ______________

· What is the median age for women?_____________  Median for Men? _____________

Splitting Data by other Categorical Variable
 
From the table, use the grabber hand to select Race and drag sex to the Y-axis (left side) of the box plot.  
Release the cursor.  The graph has been split into 6 box plots. [image: ]

· Which race has the lowest median?________________

· Which races have outliers (dots) on the right side of their whiskers? _________________ 


Reflect on the variables used on the y-axis to split the data: Sex and Race.

· What type of variable must be used to split a box and whisker?_____________________


Changing Discrete Numerical Data to Categorical Data
 
[image: ]Make a box plot of income on the X-Axis.  From the table, use the grabber hand to select eduCode.  Hold on the left mouse button and DON’T LET GO.  Drag the grabber  hand to the Y-axis until a vertical black rectangle appears.  
[bookmark: _GoBack]With your left hand HOLD DOWN the SHIFT KEY and DON’T LET GO.
Now release the mouse.  Lastly, release the shift key.  
You should see exactly this picture.



Making a Bar Chart
Bar charts are created for CATEGORICAL DATA only. 
Drag a graph icon [image: ]down from the top menu bar. An empty graph appears. Use the grabber hand to select Marital, and drag it down to the X-axis until a black horizontal rectangle appears.  Release the grabber.  You should see this.   [image: ]  
Note the GAPS between bars.  The bars do NOT touch.

· Fathom arranges the X-axis bars by default.  How are the labels arranged by default?

_____________________________    

Use the grabber hand to select a bar label on the x-axis and drag the bar left/right to rearrange the bars tallest to shortest, like this. As you drag and release, the other bars shift around automatically.
[image: ]  
· List the marital status in order from greatest to least.

_________________________________________________________________________  

Now use the grabber hand to drag Race to the Y-axis. You get this graph.
[image: ]    This looks HORRIBLE !!!   Avoid graphs like this.

Drag Hispanic to the Y-axis instead.  A little better than before, but the bottom half is still hard to read. [image: ]
Making a Histogram

Histograms are created for CONTINUOUS NUMERICAL DATA only. 
Drag a graph icon [image: ]down from the top menu bar. An empty graph appears. Use the grabber hand to select Income, and drag it down to the X-axis until a black horizontal rectangle appears.
On top right, click on dot Plot until the drop down menu appears.  Select Histogram.
[image: ]         [image: ]


Changing Bar Width
The default bar width is 5 years.  Move your cursor to the right edge of a bar until a double sided arrow appears.               To make the bar width smaller (1-2 years) or wider (10 years), left click, hold and drag the arrow left/right.    

· As you make the intervals wider (about 10 years), what happens to the height of each bar? ________________________

Drag eduCode to the X-axis to replace income.  

· Is the resulting graph a bar chart or a histogram? ________________________

· How can you tell? ________________________________________  

· Is eduCode truly a CONTINUOUS NUMERICAL variable, or just a CATEGORICAL variable in disguise? _____________________________________  (more on this later)

Changing Bar Width – Precisely

Start over with a fresh graph.  Drag Income to the X-axis. Hover you cursor over the left-most bar.  Look in the lower left of the window for the interval Min-Max, and the count in that interval.  Hunt for something similar to this [image: ]

· Between what two dollar amounts is the left most interval? ______________________

· How many people had income in this interval? ______________________________  





Move the cursor to the center of the X-axis until you see a single fat arrow like this: [image: ]
Quickly double left click.  A small menu appears similar to your TI-84 calculator window that lets you choose the X-axis min/max/scale.  [image: ]

BinAlignmentPosition is the value you want to be the left side of the leftmost bar.
binWidth is the bin width (like X-scale)
xLower is the lowest value on X-axis (can match the BinAlignmentPosition or be less) (like Xmin)
xUpper is the highest value on the X-axis (like Xmax)
yLower is the lowest value on the Y-axis (like Ymin)
yUpper is the highest value on the Y-axis (like Ymax)

The lower/upper values depend upon the data.  But binWidth should  always be an easy to count by value, such as 10s, 100s, 1000s.

Change to:
BinAlignmentPosition  = 0
binWidth = 20,000
xLower = 0
xUpper =100,000
yLower = 0
yUpper = 1000

Close the little window with the Red X in the upper right corner.  Does your graph look like this?
[image: ]

Hover the cursor so it looks like a hand and tell me how many people are in each interval?

· $0-$20,000= _______________ $20k-$40k=______________ $40k-$60k=______________











COMMON ERROR
Click in the center of the leftmost bar.  The bar will turn red. Note how several rows in the table are also highlighted and gold balls are highlighted.  With the grabber hand, click and drag the red rectangle to the right.  YOU ARE LITERALLY CHANGING THE DATA IN THE TABLE!

This is a HUGE error!  If you accidentally drag a RED highlighted bar, STOP! 
Go to the top menu, select, Edit, Undo Drag Points.  [image: ]

 
If you really screw up, and don’t remember when you dragged and shouldn’t have, then close the file without saving!!!  You have, after all, changed the data.
Be careful not to drag your data points !!!





Close the LaGrange Census file WITHOUT saving.  Reopen it, to start fresh.

Plot Value
Click on gold balls to drag down the table. [image: ].  Drag down an empty graph.  [image: ]

Drag Income to X-axis.

With cursor anywhere inside the blue graph box, right click.  ¾ way down the list is Plot Value. 
Enter mean(  ) in the box and close it. [image: ]

You will see a vertical line, probably blue, in the dot plot where the mean of the incomes are. 
Inside the blue graph box, at the bottom, you will see the exact numerical mean and your formula.

Fathom has dozens and dozens of statistical things it can plot.  To change what you want plotted, just right click again.

· What is the mean income? _____________

· What is the IQR for income? ____________

· What is the stdDev? ______________

· BONUS: What is the median for AGE? ______________________  (Did you switch to Age?)


Making a Scatterplot

Scatterplots can only be made with 2 Continuous Numerical Variables.
Drag down an empty graph.  [image: ]  Drag Age to X-axis and Income to Y-axis. The graph should look like this.  [image: ]   Anywhere in the graph, right click. About ¾ of the way down, select Least-Squares Line.  This is another name for the “Best Fit Line” or “Linear Regression” line.

· What is the equation for the Least-Squares Line? _________________________________ 

Switch the X & Y variables by dragging age to Y-axis and Income to X-axis.  Copy the equation for Least –Squares Line. _____________________________________

· What accounts for the different equations? (Hint: remember functions in PreCalc?)  

__________________________________________________________________

5.4e+03 is Fathom’s way of writing 5.4 x 103. 

· What is 5.4 x 103 written out NOT in scientific notation? _________________

· Rewrite the Least-Squares equation without scientific notation. _____________________ 


Scatterplot Mistakes

Drag eduCode to the X-axis and Age to the Y-axis.  The graph should look like this.

[image: ]  This is NOT a scatterplot.  The dots are arranged in ______________.

You could say Age is NOT a function of eduCode because it fails the ________________ line test.

· Age vs. eduCode is NOT a scatterplot because eduCode is a _________________variable.


Close the Fathom File, LaGrange Census and OPEN Lincoln Marathon.
If a data table is not visible, choose the gold balls, then drag down a table. [image: ] 
Drag down an empty graph.  Drag Age to X-axis and Time_Min to Y-axis.  

· What kind of graph did you make? ________________________ 

· How do you know this? ____________________________________________

· How many people in this database? ________________

Filtering Data
Suppose we only want to investigate a subset of our data.  For example, just Females.  We need to add a Filter to do that.

Click in the collection of gold balls to activate it with a blue border.
With your cursor inside the box of gold balls, right click.  ½ way down, choose Add Filter.
Type gender = “f”.   [image: ] Close the editor by choosing OK or Apply.

You must type the “f” in quotes.  The reason is because “f” is a letter (a string to computer programmers) and strings must be in quotes.  “Asian”, “male”, “Nebraska”, “high school graduate” are all categorical variables (strings) and must be in quotations.

· How many women in this database? ___________

Note the table only makes Females visible.  All the male data is hidden, and consequently any summary statistics, plot values, or graphs will only contain female data.

Change the filter to read age > 50. [image: ]  You didn’t need quotation marks.

· I didn’t need quotation marks around 50 because ___________________________  

· How many people over age 50? ___________

· How many people age 50 and over? ___________

· The filter I used for age 50 and over is ____________________________


     Change the filter to  (age > 39.5) and (age < 50)

· How many people in this group? ___________

· This compound filter limited my data to people in their  _________________


Advanced Filters

!!!ALWAYS FILTER THE COLLECTION OF GOLD BALLS!!!

Type (age < 25) and (state = “NE”)      [image: ]
· What is the mean age of people less than 25 years old and from Nebraska? __________

If I want to find NOT EQUAL type [image: ]  the funny L shaped thingy is what you get when you type the NOT button.  [image: ].

· How many runners were NOT from Nebraska? _________

· List the top three states for runners NOT from Nebraska.

1st _________________   2nd __________________   3rd ___________________

· What is the mean time_min for out of state runners? _____________ (Hint: over 200min)


· What is the mean time_min for in state runners? _____________

· Speculate as to the reason for and magnitude of the difference. ______________________  

____________________________________________________________________________ 



Why Some Graphs Won’t Work

Pull down an empty graph.  Drag Age to the X axis.  Also pull down Time to the Y axis.  
Choose a dotplot. This is not a good graph because you cannot read the Y-axis.  Fathom must not be able to put the Times into a number line.
[image: ]
Choose a Histogram. This is just horrible.  A black bar?!? [image: ]

Choose boxplot.  This is still a bad graph.[image: ]

· Why does Fathom keep creating bad graphs for Time vs Age? _____________________ 

___________________________________________________________________________


Drag Age to X-Axis and Time_Min to Y-Axis. What type of graph is this? ____________________

· Both variables must be ___________________   __________________ data.

· Based on the cloud of dots, are you able to accurately predict Time_Min by a person’s age? _______________

Drag Place to X-Axis and leave Time_Min on Y-Axis. What type of graph? ____________________

· Both variables must be ___________________   __________________ data.

· Based on the nearly straight line, are you able to accurately predict the place at the finish line by their Time_Min? _______________

· Which relationship is stronger?  Time_Min vs Age or   Time_Min vs Pace.  (circle)
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4:02:35 4:02:36 4:02:49 4:02:59 4:03:00 4:03:08

4:04:00 4:04:01 4:04:06 4:04:07 4:04:12 4:04:15

4:04:29 4:04:36 4:04:39 4:04:50 4:05:16 4:05:34

4:05:47 4:05:50 4:06:00 4:06:07 4:06:15 4:06:25

4:06:28 4:06:42 4:06:45 4:06:52 4:06:54 4:06:59

4:07:01 4:07:25 4:07:46 4:07:52 4:07:55 4:07:56

4:07:57 4:08:00 4:08:03 4:08:27 4:08:30 4:08:32 4:08:38

4:08:40 4:08:43 4:08:48 4:08:50 4:09:09 4:09:20

4:09:24 4:09:36 4:09:44 4:09:53 4:10:03 4:10:18

4:10:24 4:10:28 4:10:36 4:10:38 4:10:45 4:10:46

4:10:49 4:10:51 4:10:52 4:11:05 4:11:06 4:11:15

4:11:20 4:11:33 4:11:35 4:11:38 4:11:55 4:12:01

4:12:08 4:12:21 4:12:27 4:12:43 4:12:52 4:13:16

4:13:22 4:13:24 4:13:26 4:13:32 4:13:35 4:13:51

4:13:52 4:14:01 4:14:07 4:14:09 4:14:23 4:14:30 4:14:47

4:14:53 4:14:55 4:14:59 4:15:11 4:15:13 4:15:15

4:15:25 4:15:28 4:15:30 4:15:33 4:15:35 4:15:49

4:15:53 4:16:15 4:16:29 4:16:39 4:16:42 4:16:44

4:17:01 4:17:05 4:17:09 4:17:29 4:17:34 4:17:36

4:17:37 4:17:42 4:17:50 4:17:51 4:18:07 4:18:10

4:18:13 4:18:20 4:18:24 4:18:25 4:18:27 4:18:33

4:18:36 4:18:47 4:18:48 4:18:49 4:18:57 4:19:06

4:19:22 4:19:24 4:19:39 4:19:49 4:19:51 4:19:53 4:19:58

4:20:11 4:20:15 4:20:21 4:20:29 4:20:43 4:20:50

4:20:53 4:20:56 4:21:04 4:21:14 4:21:15 4:21:22

4:21:30 4:21:31 4:21:45 4:21:54 4:21:58 4:22:03

4:22:23 4:22:28 4:22:30 4:22:37 4:22:43 4:22:44

4:22:51 4:22:57 4:23:18 4:23:20 4:23:38 4:23:55

4:24:02 4:24:10 4:25:02 4:25:23 4:25:41 4:25:42

4:25:47 4:25:49 4:25:57 4:26:03 4:26:06 4:26:22

4:26:26 4:26:27 4:26:28 4:26:37 4:26:44 4:27:12 4:27:16

4:27:22 4:27:34 4:27:37 4:27:43 4:27:54 4:27:58

4:28:03 4:28:17 4:28:29 4:28:30 4:28:51 4:29:04

4:29:14 4:29:17 4:29:28 4:29:31 4:29:32 4:29:33

4:29:39 4:29:55 4:30:03 4:30:20 4:30:25 4:30:34

4:30:54 4:31:00 4:31:03 4:31:14 4:31:24 4:32:11

4:32:15 4:32:45 4:32:47 4:32:58 4:33:00 4:33:03

4:33:06 4:33:40 4:33:54 4:34:17 4:34:27 4:34:31

4:35:03 4:35:09 4:35:12 4:35:18 4:35:44 4:35:56

4:35:58 4:36:30 4:36:57 4:37:47 4:37:53 4:38:08 4:38:22

4:38:28 4:38:33 4:38:59 4:39:07 4:39:11 4:39:34

4:39:36 4:39:39 4:39:46 4:40:04 4:40:05 4:40:13

4:40:19 4:40:26 4:40:37 4:41:05 4:41:06 4:41:12

4:41:28 4:41:43 4:41:54 4:41:56 4:42:02 4:42:20

4:42:22 4:42:24 4:42:59 4:43:57 4:44:19 4:44:32

4:44:36 4:44:42 4:44:45 4:44:46 4:44:50 4:44:57

4:44:59 4:45:09 4:45:19 4:45:25 4:45:26 4:45:37

4:46:05 4:46:11 4:46:12 4:46:28 4:46:55 4:47:22 4:47:35

4:47:46 4:47:52 4:48:27 4:48:53 4:49:01 4:49:12

4:49:47 4:49:48 4:49:54 4:49:55 4:50:02 4:50:14

4:50:26 4:50:27 4:50:28 4:50:55 4:51:04 4:51:26

4:51:51 4:52:10 4:52:58 4:53:22 4:53:36 4:53:43

4:53:50 4:53:55 4:53:57 4:54:01 4:54:13 4:54:14

4:54:29 4:54:43 4:54:58 4:54:59 4:55:00 4:55:31

4:55:34 4:55:37 4:55:54 4:56:05 4:56:28 4:56:45

4:57:19 4:57:22 4:57:38 4:58:22 4:58:56 4:58:57 4:59:38

5:00:16 5:00:36 5:02:01 5:02:16 5:03:44 5:04:34

5:04:44 5:05:30 5:05:45 5:06:41 5:06:56 5:07:32

5:07:33 5:08:11 5:08:23 5:09:08 5:09:23 5:11:05

5:11:08 5:11:31 5:12:12 5:12:30 5:12:35 5:12:57

5:13:23 5:13:43 5:13:55 5:14:09 5:14:10 5:15:26

5:16:06 5:16:18 5:17:22 5:17:39 5:17:58 5:18:23

5:18:25 5:18:28 5:19:13 5:19:32 5:19:47 5:20:04

5:20:46 5:20:55 5:21:03 5:21:17 5:21:35 5:22:55 5:23:11

5:24:41 5:24:42 5:28:11 5:29:06 5:30:15 5:31:43

5:32:10 5:33:17 5:33:43 5:34:21 5:35:51 5:35:59

5:36:26 5:36:27 5:37:38 5:37:40 5:38:18 5:40:13

5:41:03 5:42:06 5:42:36 5:43:06 5:43:39 5:44:24

5:46:57 5:47:06 5:48:23 5:48:40 5:49:42 5:50:48

5:51:59 5:52:27 5:52:49 5:54:09 5:55:24 6:04:07

6:10:16 6:19:36 6:25:16 6:26:31 6:30:34 6:30:36

6:31:01 6:31:02 6:51:18 6:52:20 6:56:37 6:59:39

7:01:04

Age

10 20 30 40 50 60 70

Collection 1

Dot Plot


image34.emf
Time

0 2:26:250 2:30:080 2:34:100 2:34:290 2:35:170 2:36:120 2:36:470 2:41:060 2:41:280 2:43:110 2:44:490 2:45:260 2:47:040 2:47:110 2:47:410 2:47:470 2:48:300 2:48:350 2:48:440 2:48:470 2:48:490 2:49:050 2:49:240 2:49:280 2:50:010 2:50:090 2:50:250 2:50:430 2:51:070 2:51:220 2:52:130 2:53:240 2:53:360 2:53:460 2:53:480 2:53:550 2:53:580 2:54:200 2:54:490 2:54:510 2:55:100 2:55:140 2:55:260 2:55:330 2:55:370 2:55:500 2:56:190 2:56:31

0

2:56:35

0 2:56:460 2:56:580 2:57:010 2:57:140 2:57:230 2:57:29

0 2:58:330 2:59:010 2:59:410 2:59:570 3:00:010 3:01:11

0 3:01:340 3:01:490 3:01:580 3:02:400 3:02:440 3:03:03

0 3:03:250 3:03:420 3:04:570 3:05:260 3:05:270 3:05:44

0 3:06:070 3:07:180 3:07:400 3:07:560 3:08:100 3:08:39

0

3:08:40

0 3:08:480 3:09:050 3:09:330 3:09:350 3:09:55

0

3:10:16

0 3:10:420 3:11:030 3:11:370 3:11:570 3:12:16

0

3:12:39

0 3:12:480 3:13:010 3:13:030 3:13:150 3:13:37

0

3:13:44

0 3:13:500 3:13:520 3:13:580 3:14:070 3:14:140 3:14:18

0 3:14:200 3:14:460 3:15:220 3:15:360 3:15:400 3:16:01

0 3:16:340 3:16:450 3:16:530 3:17:290 3:17:470 3:17:55

0 3:18:100 3:18:280 3:18:290 3:18:300 3:18:350 3:18:42

0 3:18:470 3:19:100 3:19:360 3:19:370 3:19:400 3:19:47

0

3:20:00

0 3:20:270 3:20:410 3:20:510 3:21:050 3:21:16

0

3:21:24

0 3:21:290 3:21:320 3:21:360 3:21:470 3:21:54

0

3:22:23

0 3:22:440 3:22:500 3:22:520 3:23:110 3:23:13

0

3:23:14

0 3:23:340 3:23:380 3:23:410 3:23:580 3:24:030 3:24:11

0 3:24:170 3:24:210 3:24:260 3:24:280 3:24:410 3:24:44

0 3:25:400 3:25:410 3:25:500 3:25:540 3:25:570 3:26:00

0 3:26:060 3:26:170 3:26:180 3:26:190 3:26:200 3:26:32

0 3:27:130 3:27:280 3:27:440 3:27:450 3:27:530 3:28:03

0

3:28:15

0 3:28:280 3:28:320 3:29:180 3:29:350 3:29:36

0

3:29:43

0 3:29:450 3:29:570 3:29:580 3:30:050 3:30:12

0

3:30:16

0 3:30:240 3:30:290 3:30:340 3:30:570 3:31:13

0

3:31:49

0 3:31:530 3:31:550 3:32:080 3:32:140 3:32:180 3:32:23

0 3:32:300 3:32:330 3:32:340 3:32:400 3:32:490 3:32:52

0 3:33:110 3:33:130 3:33:180 3:33:240 3:33:310 3:33:35

0 3:33:420 3:33:430 3:33:460 3:33:530 3:34:060 3:34:11

0 3:34:120 3:34:140 3:34:210 3:34:580 3:35:050 3:35:12

0 3:35:150 3:35:200 3:35:210 3:35:230 3:35:250 3:35:27

0

3:35:32

0 3:35:350 3:35:390 3:35:520 3:35:590 3:36:08

0

3:36:23

0 3:36:320 3:36:390 3:36:420 3:37:110 3:37:21

0

3:37:26

0 3:37:290 3:37:360 3:37:430 3:37:570 3:38:15

0

3:38:24

0 3:38:270 3:38:280 3:38:290 3:38:450 3:38:480 3:38:52

0 3:38:540 3:39:140 3:39:450 3:39:490 3:39:540 3:39:59

0 3:40:060 3:40:170 3:40:390 3:40:450 3:41:010 3:41:05

0 3:41:070 3:41:350 3:41:510 3:41:560 3:41:580 3:42:02

0 3:42:070 3:42:090 3:42:110 3:42:170 3:42:430 3:42:45

0

3:42:59

0 3:43:050 3:43:140 3:43:160 3:43:180 3:43:34

0

3:43:51

0 3:44:120 3:44:150 3:44:160 3:44:210 3:44:29

0

3:44:39

0 3:44:430 3:44:520 3:44:540 3:44:580 3:45:06

0

3:45:17

0 3:45:370 3:45:380 3:45:410 3:45:450 3:46:040 3:46:19

0 3:46:240 3:46:290 3:46:400 3:46:410 3:46:530 3:47:05

0 3:47:070 3:47:280 3:47:290 3:47:300 3:47:330 3:47:35

0 3:47:500 3:47:560 3:47:580 3:48:050 3:48:090 3:48:10

0 3:48:110 3:48:170 3:48:200 3:48:210 3:48:250 3:48:35

0

3:48:38

0 3:48:440 3:48:520 3:49:300 3:49:360 3:49:38

0

3:49:42

0 3:49:500 3:49:520 3:49:570 3:49:580 3:50:17

0

3:50:30

0 3:50:420 3:51:040 3:51:130 3:51:160 3:51:19

0

3:51:21

0 3:51:230 3:51:250 3:51:270 3:51:280 3:51:490 3:51:50

0 3:51:510 3:51:520 3:51:570 3:52:040 3:52:120 3:52:15

0 3:52:180 3:52:330 3:52:350 3:52:420 3:52:430 3:52:52

0 3:52:570 3:52:580 3:52:590 3:53:040 3:53:050 3:53:09

0 3:53:120 3:53:140 3:53:190 3:53:260 3:53:320 3:53:33

0

3:53:40

0 3:53:530 3:54:000 3:54:010 3:54:020 3:54:03

0

3:54:10

0 3:54:160 3:54:190 3:54:220 3:54:260 3:54:29

0

3:54:33

0 3:54:360 3:54:380 3:54:390 3:54:420 3:54:48

0

3:54:50

0 3:54:530 3:54:540 3:55:000 3:55:110 3:55:240 3:55:31

0 3:55:450 3:55:500 3:55:560 3:55:570 3:56:070 3:56:11

0 3:56:200 3:56:260 3:56:280 3:56:300 3:56:310 3:56:35

0 3:56:360 3:56:430 3:57:000 3:57:100 3:57:130 3:57:22

0 3:57:340 3:57:370 3:57:480 3:57:580 3:58:000 3:58:02

0

3:58:04

0 3:58:060 3:58:070 3:58:140 3:58:210 3:58:33

0

3:58:35

0 3:58:480 3:58:570 3:58:590 3:59:000 3:59:03

0

3:59:04

0 3:59:060 3:59:070 3:59:130 3:59:140 3:59:29

0

3:59:32

0 3:59:380 3:59:400 3:59:480 3:59:590 4:00:10

0

4:00:34

0 4:00:360 4:00:530 4:01:080 4:01:160 4:01:240 4:01:29

0 4:01:440 4:01:470 4:01:480 4:01:570 4:02:050 4:02:31

0 4:02:350 4:02:360 4:02:490 4:02:590 4:03:000 4:03:08

0 4:04:000 4:04:010 4:04:060 4:04:070 4:04:120 4:04:15

0 4:04:290 4:04:360 4:04:390 4:04:500 4:05:160 4:05:34

0

4:05:47

0 4:05:500 4:06:000 4:06:070 4:06:150 4:06:25

0

4:06:28

0 4:06:420 4:06:450 4:06:520 4:06:540 4:06:59

0

4:07:01

0 4:07:250 4:07:460 4:07:520 4:07:550 4:07:56

0

4:07:57

0 4:08:000 4:08:030 4:08:270 4:08:300 4:08:320 4:08:38

0 4:08:400 4:08:430 4:08:480 4:08:500 4:09:090 4:09:20

0 4:09:240 4:09:360 4:09:440 4:09:530 4:10:030 4:10:18

0 4:10:240 4:10:280 4:10:360 4:10:380 4:10:450 4:10:46

0 4:10:490 4:10:510 4:10:520 4:11:050 4:11:060 4:11:15

0

4:11:20

0 4:11:330 4:11:350 4:11:380 4:11:550 4:12:01

0

4:12:08

0 4:12:210 4:12:270 4:12:430 4:12:520 4:13:16

0

4:13:22

0 4:13:240 4:13:260 4:13:320 4:13:350 4:13:51

0

4:13:52

0 4:14:010 4:14:070 4:14:090 4:14:230 4:14:300 4:14:47

0 4:14:530 4:14:550 4:14:590 4:15:110 4:15:130 4:15:15

0 4:15:250 4:15:280 4:15:300 4:15:330 4:15:350 4:15:49

0 4:15:530 4:16:150 4:16:290 4:16:390 4:16:420 4:16:44

0 4:17:010 4:17:050 4:17:090 4:17:290 4:17:340 4:17:36

0

4:17:37

0 4:17:420 4:17:500 4:17:510 4:18:070 4:18:10

0

4:18:13

0 4:18:200 4:18:240 4:18:250 4:18:270 4:18:33

0

4:18:36

0 4:18:470 4:18:480 4:18:490 4:18:570 4:19:06

0

4:19:22

0 4:19:240 4:19:390 4:19:490 4:19:510 4:19:530 4:19:58

0 4:20:110 4:20:150 4:20:210 4:20:290 4:20:430 4:20:50

0 4:20:530 4:20:560 4:21:040 4:21:140 4:21:150 4:21:22

0 4:21:300 4:21:310 4:21:450 4:21:540 4:21:580 4:22:03

0 4:22:230 4:22:280 4:22:300 4:22:370 4:22:430 4:22:44

0

4:22:51

0 4:22:570 4:23:180 4:23:200 4:23:380 4:23:55

0

4:24:02

0 4:24:100 4:25:020 4:25:230 4:25:410 4:25:42

0

4:25:47

0 4:25:490 4:25:570 4:26:030 4:26:060 4:26:22

0

4:26:26

0 4:26:270 4:26:280 4:26:370 4:26:440 4:27:120 4:27:16

0 4:27:220 4:27:340 4:27:370 4:27:430 4:27:540 4:27:58

0 4:28:030 4:28:170 4:28:290 4:28:300 4:28:510 4:29:04

0 4:29:140 4:29:170 4:29:280 4:29:310 4:29:320 4:29:33

0 4:29:390 4:29:550 4:30:030 4:30:200 4:30:250 4:30:34

0 4:30:540 4:31:000 4:31:030 4:31:140 4:31:240 4:32:11

0

4:32:15

0 4:32:450 4:32:470 4:32:580 4:33:000 4:33:03

0

4:33:06

0 4:33:400 4:33:540 4:34:170 4:34:270 4:34:31

0

4:35:03

0 4:35:090 4:35:120 4:35:180 4:35:440 4:35:56

0

4:35:58

0 4:36:300 4:36:570 4:37:470 4:37:530 4:38:080 4:38:22

0 4:38:280 4:38:330 4:38:590 4:39:070 4:39:110 4:39:34

0 4:39:360 4:39:390 4:39:460 4:40:040 4:40:050 4:40:13

0 4:40:190 4:40:260 4:40:370 4:41:050 4:41:060 4:41:12

0 4:41:280 4:41:430 4:41:540 4:41:560 4:42:020 4:42:20

0

4:42:22

0 4:42:240 4:42:590 4:43:570 4:44:190 4:44:32

0

4:44:36

0 4:44:420 4:44:450 4:44:460 4:44:500 4:44:57

0

4:44:59

0 4:45:090 4:45:190 4:45:250 4:45:260 4:45:37

0

4:46:05

0 4:46:110 4:46:120 4:46:280 4:46:550 4:47:220 4:47:35

0 4:47:460 4:47:520 4:48:270 4:48:530 4:49:010 4:49:12

0 4:49:470 4:49:480 4:49:540 4:49:550 4:50:020 4:50:14

0 4:50:260 4:50:270 4:50:280 4:50:550 4:51:040 4:51:26

0 4:51:510 4:52:100 4:52:580 4:53:220 4:53:360 4:53:43

0

4:53:50

0 4:53:550 4:53:570 4:54:010 4:54:130 4:54:14

0

4:54:29

0 4:54:430 4:54:580 4:54:590 4:55:000 4:55:31

0

4:55:34

0 4:55:370 4:55:540 4:56:050 4:56:280 4:56:45

0

4:57:19

0 4:57:220 4:57:380 4:58:220 4:58:560 4:58:570 4:59:38

0 5:00:160 5:00:360 5:02:010 5:02:160 5:03:440 5:04:34

0 5:04:440 5:05:300 5:05:450 5:06:410 5:06:560 5:07:32

0 5:07:330 5:08:110 5:08:230 5:09:080 5:09:230 5:11:05

0 5:11:080 5:11:310 5:12:120 5:12:300 5:12:350 5:12:57

0

5:13:23

0 5:13:430 5:13:550 5:14:090 5:14:100 5:15:26

0

5:16:06

0 5:16:180 5:17:220 5:17:390 5:17:580 5:18:23

0

5:18:25

0 5:18:280 5:19:130 5:19:320 5:19:470 5:20:04

0

5:20:46

0 5:20:550 5:21:030 5:21:170 5:21:350 5:22:550 5:23:11

0 5:24:410 5:24:420 5:28:110 5:29:060 5:30:150 5:31:43

0 5:32:100 5:33:170 5:33:430 5:34:210 5:35:510 5:35:59

0 5:36:260 5:36:270 5:37:380 5:37:400 5:38:180 5:40:13

0 5:41:030 5:42:060 5:42:360 5:43:060 5:43:390 5:44:24

0

5:46:57

0 5:47:060 5:48:230 5:48:400 5:49:420 5:50:48

0

5:51:59

0 5:52:270 5:52:490 5:54:090 5:55:240 6:04:07

0

6:10:16

0 6:19:360 6:25:160 6:26:310 6:30:340 6:30:36

0

6:31:01

0 6:31:020 6:51:180 6:52:200 6:56:370 6:59:39 7:01:04

Age

0 20 40 60 80

Collection 1

Histogram


image35.emf
2:26:25 2:30:08 2:34:10 2:34:29 2:35:17 2:36:12 2:36:47 2:41:06 2:41:28 2:43:11 2:44:49 2:45:26 2:47:04 2:47:11 2:47:41 2:47:47 2:48:30 2:48:35 2:48:44 2:48:47 2:48:49 2:49:05 2:49:24 2:49:28 2:50:01 2:50:09 2:50:25 2:50:43 2:51:07 2:51:22 2:52:13 2:53:24 2:53:36 2:53:46 2:53:48 2:53:55 2:53:58 2:54:20 2:54:49 2:54:51 2:55:10 2:55:14 2:55:26 2:55:33 2:55:37 2:55:50 2:56:19 2:56:31 2:56:35
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