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Difference/Error Matrix

Biometry Unit:  Bird Classification

Teacher Guide:  From Globe      Land Cover/Biology – Learning Activities pg 11-22

Purpose:  TSWBAT


quantitatively evaluate the accuracy of a classification system.

Materials:


2 Teacher Bird Classification Validation Data Sheets


Experiment is setup in the back with 8 kits each containing:


10 bird cards


1 Student Reference Sheet (Sample Beak Types)

Background:


Scientists classify many features of our environment, such as species of life, forest types, or soil types.  These classifications are a fundamental mechanism for helping us to organize and to understand the natural world.  There may be several different appropriate ways to classify a set of objects of interest.  Two particular objects may be classified differently either because of error on the part of one or both of the classifiers, or simply because different classifying criteria were used.  In any case, we need to know how much error is in our classification in order to use the information we have obtained with some confidence in its accuracy.


A difference/error matrix is the basic tool used for accuracy assessment of remotely sensed data.  It gives us a mechanism for generating a number rating the overall accuracy of a classification or map and provides information about he sources of error.  We can use this information to improve the quality of our classification criteria, and to improve our skill at distinguishing those classes for which there is a lot of confusion.

Vocabulary:


Accuracy:  the degree of conformity to a standard or accepted value.


Carnivore:  Meat, fish, insects, and/or worm eater 


Classification:  taking a set or group of items and sorting them (classifying them) into well-defined and distinct subsets according to specific criteria.


Criteria:  a decision rule.


Dataset:  A group of values related to the same question being asked.  These values are analyzed together as a group.


Difference/error matrix:  a table of numbers organized in rows and columns which compares a classification to validation data.


Herbivore:  Eats plants.


Omnivore:  Eats both meat and plants.


Precision:  the closeness of several measures to each other.


Validation data:  data collected with a presumed high degree of accuracy.  Also called reference.

Procedure:

1.
Look at each of the birds on the cards (numbered 1-10) and classify it as a carnivore, herbivore, or omnivore.  Record each answer in the student classification column on the data table below:

2.
After classifying all the birds get validation data from the teacher.  Make sure that you fill this column accurately, the data will be needed to complete the difference/error matrix.

3.
Look at all ten pairs and mark each matching pair with a check mark ( and each different (incorrect) pair with a X.
Data Table:

C = Carnivore, H = Herbivore, O = Omnivore

	Bird ID #
	Bird Name
	Student Classification
	Validation Data
	( or X

	1
	Western Greenfinch
	
	Herbivore
	

	2
	European Starling
	
	Omnivore
	

	3
	Bicolored Wren
	
	Carnivore
	

	4
	Rose-ringed Parakeet
	
	Herbivore
	

	5
	Bru Bru Shrike
	
	Carnivore
	

	6
	Clay Colored Robin
	
	Omnivore
	

	7
	Pine Grosbeak
	
	Herbivore
	

	8
	Eurasian Jay
	
	Omnivore
	

	9
	Common Tree Creeper
	
	Carnivore
	

	10
	Hermit Thrush
	
	Omnivore
	


Data Analysis:

1.
Fill in the first row of the difference/error matrix by using the  following directions.

a.
Count how many times your group matched a student classification of carnivore with a validation answer of carnivore.  Place that number here ________ and in box A1 of the difference/error matrix below.

b.
Count how many times your group matched a student classification of carnivore with a validation answer of herbivore.  Place that number here  ________ and in box B1 of the difference/error matrix.

c.
Count how many times your group matched a student classification of carnivore with a validation answer of omnivore.  Place that number here ________ and in box C1.

d.
Check with your teacher before continuing.

e.
Repeat this process for each of the other categories filling in the remaining two rows.

2.
Sum the row totals, column totals, and box D4.  Box D4 = A4 + B4 + C4 = (column total) = D1 + D2 + D3 = (row total)

Difference/Error Matrix

Validation Data

	
	Carnivore
	Herbivore
	Omnivore
	Row Total

	Carnivore
	A1
	B1
	C1
	D1

	Herbivore
	A2
	B2
	C2
	D2

	Omnivore
	A3
	B3
	C3
	D3

	Column Total
	A4
	B4
	C4
	D4


3.
The numbers in the diagonal boxes (A1, B2, and C2) are correctly classified.

4.
Calculate the overall percent accuracy.  Show math operations on a separate sheet of paper and attach to this page.  


Overall Accuracy = # right         X 100 % =  (A1 + B2 + C3)  X 100%  = ______




         # possible        


D4

Follow Up Questions:

1.
Which category was more difficult to correctly classify?  Why?

2.
How could you reduce the number of errors for the system?  If you had a perfect score, please look at a neighbor group and propose an improvement to the system.

3.
What are some other general ways to classify birds?

4.
Which do you think would be the more accurate assessment of the error, your difference/error matrix or the entire classes?  Why?

5.
What do you think caused the mistakes in the system?

6.
What other measures can be used to evaluate data quality?

Student Data
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