Wolfgang has raised an important issue in his last email, namely the discrepancy between similar weighted and unweighted kappa values for different classifications which look different. His example is that UWS produces more mature forest (class 6) than CESBIOICP. Although this may be a bad example, I will show the confusion matrices again for Bolshemurtinskii. When looking at the matrices below, the number of pixels in the classified image in each class is shown as the row totals on the right hand side of the table. UWS has 99749 pixels in class 6, CESBIOICP only 68507.

An additional source of information is the producer's accuracy and the user's accuracy. The producer of a map is interested in how many pixels having class 3 in the ground data have been correctly classified. The user of the map is more interested in knowing what happens when he/she looks at the map and picks a pixel with class 3. How probable is it that it is really class 3 on the ground? Example: In the UWS classification the producer's accuracy of class 3 is 2823/26414 = 10.96%, while the user's accuracy is 2823/3983 = 70.88%. This difference reflects the fact that while the GIS contains 26414 pixels of class 3, of which "only" 2823 have been correctly classified, while when selecting one of the 3983 pixels with class 3 from the UWS map, the probability that it belongs to class 3 in the ground data is 70%.

CESBIO has fewer pixels with class 6 in the classified image, thus the low producer's accuracy for class 6, but the high user's accuracy compared to UWS.

In conclusion, the more pixels we classify as a particular class, the higher is the producer's accuracy of this class and the lower its user's accuracy. This dilemma is caused by the statistical properties of classification errors. Avoiding one error type, one has to accept another one.

Maybe we should talk to IIASA whether they prefer a high user's or producer's accuracy for each class. In this particular example here, a forest enterprise planning harvesting activities will want to know where mature forest is on the map, with a high user's accuracy, and will thus decide for CESBIOICP. Equally, the UN Environmental and Climate Programme might want a high producer's accuracy for low biomass areas (class 3) to get a better estimate of deforested area. They might prefer a higher producer's accuracy for class 3 at the expense of a lower user's accuracy and go for CESBIOICP.

On the other hand, the forest enterprise might want to create new plantations and want to be sure when going out into the field that they really find a class 3 area (higher user's accuracy but lower producer's accuracy) and prefer UWS. Or, if someone wanted an accurate estimate of high biomass forests (class 6), they would decide for UWS with a higher producer's accuracy.

I could carry on over many more pages with this...I think the basic problem has become clear.

Accuracy assessment at Bolshemurtinskii

UWS

error matrix

  RS  GC       1       2       3       4       5       6   total

       1    1225       0       0       0       0       0    1225

       2       0       0       0       0       0       0       0

       3       0       0    2823     502      37     621    3983

       4       0       0    7303    4660    1113    1323   14399

       5       1       0    8145    5468    2190    3764   19568

       6       3       0    8143    8200    5159   78244   99749

   total    1229       0   26414   18830    8499   83952  138924

overall accuracy =      64.17%

unweighted kappa =   0.333829

weighted kappa =   0.547605

CESBIOICP

error matrix

  RS  GC       1       2       3       4       5       6   total

       1    1222       0       0       0       0       2    1224

       2       0       0       0       0       0       0       0

       3       7       0   10629    4967     991    1670   18264

       4       0       0   13614    9468    3860    2813   29755

       5       0       0    1326    2744    1990   15114   21174

       6       0       0     845    1651    1658   64353   68507

   total    1229       0   26414   18830    8499   83952  138924

overall accuracy =      63.10%

unweighted kappa =   0.422161

weighted kappa =   0.789509

Comparison of producer's and user's accuracy

UWS

table of producer's accuracy (column percentages)

class   accuracy

   1        99.67%

   2   missing

   3        10.69%

   4        24.75%

   5        25.77%

   6        93.20%

table of user's accuracy (row percentages)

class   accuracy

   1       100.00%

   2   missing

   3        70.88%

   4        32.36%

   5        11.19%

   6        78.44%


CESBIO

table of producer's accuracy (column percentages)

class   accuracy

   1        99.43%

   2   missing

   3        40.24%

   4        50.28%

   5        23.41%

   6        76.65%

table of user's accuracy (row percentages)

class   accuracy

   1        99.84%

   2   missing

   3        58.20%

   4        31.82%

   5         9.40%

   6        93.94%



