The Power of the Pyramid 


Objective:

1. Use data from the US census bureau to analyze population growth rates and doubling times for different countries around the world

2. Compare the growth rate of countries with their total fertility rate (TFR) to determine any relationship.

Procedures:

1. Record all responses and answer to this activity’s questions in your lab notebook.  Paste this document into your lab notebook upon completion.
2. Go to http://www.census.gov/ipc/www/index.html 

3. Click on the Population Clocks and World Pop Clock links and record the current world population, date and time in notebook.

4. Click “back” to return to the main page.

5. Click on the International Data Base (IDB) link: 
https://www.census.gov/data-tools/demo/idb/informationGateway.php
6. Click on the Data Access link.
7. Your objective is to identify and select 10 countries (5 with rapid growth and 5 with slow or declining growth).  Select the Population Pyramids tab to display Age Structure diagrams for your selected countries.  From their diagrams, determine if their growth is rapid, slow, or declining.  Select Tables and Demographic Indicators tabs to display all other desired information.  Record the following information for each country in the table below (optionally, you could record directly into Excel):

a. Country’s name 
b. Type of growth (based on your interpretation of Age Structure diagram shape)

c. Country’s 2003 and 2012 total population.  Multiple years can be selected by choosing “Selected Years” option and then holding down the Ctrl key while selecting years.  
d. Country’s 2012 Total Fertility Rate (TFR).
8. Using this data calculate the:

a. Growth rate (r) using two different methods.

i. r = [ln(P2010/P2001)]/10 years.  (based on the exponential growth formula, Pn = Poert)

ii. r = (P2010 - P2001)/(P2001 x 10 years)  (a.k.a. average % difference)
b. Doubling time, rounding to the nearest tenth of a year.  (using “Rule of 70”)
9. Use Excel or other graphing software to plot the growth rate for each country versus the TFR
a. Open Excel
b. Copy and paste ‘country’, ‘growth rate’ and ‘TFR’ into the Excel spreadsheet

c. Use the graphing option of Excel to create a scatter plot of “Growth rate vs. TFR”

d. Label graph properly and insert a 2nd order polynomial trend line with equation and R2 value.
e. Print out spreadsheet and graph and paste them neatly into your lab notebook. 

10. Repeat steps 2 and 3.  Calculate the change in population and time difference. Calculate current growth rate.  Record all values and calculations in lab notebook.
	Country
	Type of growth
	Population 2003
	Population 2012
	Growth Rate (%)

Pn=Poert
	Growth Rate (%)

ave % dif
	Doubling Time (years)
	Total Fertility Rate

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Growth Rate Calculation from World Population Clock
Reading #1:

6,740,378,988 @ 19:11 GMT on 11/30/08

Reading #2:

6,740,388,059 @ 20:11 GMT on 11/30/08

Pf = Population final

=
6,740,388,059
Pi = Population initial
=
6,740,378,988
t = number of periods (years if “r” is annual growth rate)

r = periodic growth rate (typically annual)

Calculate Growth Rate (method 1: Pf = Piert)
Annualize by finding fraction of year equal to measured time (1 hour in this example):

t = 1 hour 

= (1 day/24 hours) x (1 year/ 365 days) 

= 0.0001142
= 1.142 x 10-4 years

t = 1 hour = 0.0001142 years

Or

1 year

= (24 hours/day) x (365 days/ year)

= 8,760 hours

1 year = 8,760 hours (equal to the reciprical of 0.0001142)
Rearranging equation for method 1 gives r = [ ( ln ( Pf / Pi ) / t ]

r = [ ( ln (6,740,388,059 / 6,740,378,988 ) / 0.0001142 ]

r = 0.0118 ( 1.18 % annual growth rate  

Calculate Growth Rate (method 2: Percent Difference)

Difference in readings:

Pf – Pi = 6,740,388,059 - 6,740,378,988 = 9,071 people per hour

20:11 GMT – 19:11 GMT = 1 hour

Percent Growth Rate in measured time (1 hour in this example)

(Pf – Pi)/Pi 
= (6,740,388,059 - 6,740,378,988)/ 6,740,378,988 

= 0.000001345 

= 1.345 x 10-6 per hour 
Annualize Growth Rate (Convert growth rate from hourly to annual)

(0.000001345/ hour) x (8,760 hours / year)

r = 0.0118 per year ( 1.18 % annual growth rate   

