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Analysis of Variance (ANOVA)
1-One Way Anova

The F test: compare two variance or more than two means of three conditions.
For example, given different doses for two groups and left one group as a control
group (become three). It has been used widely in an experimental study in
veterinary medicine and agriculture. e.g: feeding a poultry with three types of diet
to find out the difference of effects protein concentration on performance of
chicken in an observed period of time.

Below is example to clarify this test:

Example
Group 1 Group 2 Group 3
1 2 2
2 4 3
5 2 4

Q//Do ANOA analysis to find the differences between these group.

= Accepted null hypothesis (Ho) if will be no differences between the groups but
you will do not accept the hypothesis by switching to alternative when there
are significant differences between group (one of them has prominent effect).

You should do five steps for this analysis:

1- Step 1

Degree of freedom
Df between=G-1 3-1=2
Df within=N-1 9-3=6

Go to the F table to find F critical value which 1s “5.14”

Mean of each group
ni=2.67
to=2.67
ns=3.00

2- Step 2
Calculate grand mean

Grand mean= sum of data/N
25/9=2.78



3- Step 3
Calculate sum of square total (SS total)

SS 1o =E(x-X)?
—(1-2.78)2H(2-2.78)%(5-2.78)+(2-2.78)*+(4-2.78)>+(2-2.78)+(2-2.78)*+(3-
2.78)+(4-2.78)?

~13.6

SS within=2(X-X)?

=(1-2.67)>H(2-2.67)%H(5-2.67)+(2-2.6 7 +(4-2.67)>+(2-2.67)>+(2-3.00)>+(3-
3.00)>+(4-3.00)?
=13.3

SS between— 13.6-13.34=0.3

4- Step 4
Calculate variance between (LS between)

=SS between/ df between
=0.3/2
=0.13

=SS within/df within
13.3/6=2.21

5- Step calculate F statistics for this test

= Hbetween/ Mwithin
0.13/2.21=0.05

= To compare F table we got initially and F calculated in the final
step, then concluded 0.05<5.14 which is no significant indication
in the test results.



Table A.5a Percentage points of the F-distribution (P = 0.05 and P = 0.01).

df df numerator, v,
denominator,
V) P 1 2 3 4 5 6 7 8 12 24 ®
1 005 1614 1995 2157 2246 2302 2340 2368 2389 2439 2491 2543
001 4052 5000 5403 5625 5764 5859 5928 5981 6106 6235 6366
2 005 1851 1900 1916 1925 1930 1933 1935 1937 1941 1945 19.50
001 9850 99.00 9917 9925 9930 9933 9936 9937 9942 9946 99.50
3 005 1013 955 928 912 901 894 889 88 874 864 853
001 3412 3082 2946 2871 2824 2791 2767 2749 2705 2660 2613
4 005 771 694 659 639 6206 616 609 604 591 577 563
001 2120 1800 1669 1598 1552 1521 1498 1480 1437 1393 346
5 005 661 579 541 519 505 495 488 48 468 453 436
001 1626 1327 1206 11.39 1097 1067 1046 1029 989 947  9.02
6 005 599 514 476 453 439 428 421 415 400 384 367
001 1375 1092 978 915 875 847 82 810 772 731 688
7 005 559 474 435 412 397 387 379 373 357 34 323
001 1225 955 845 785 746 119 699 684 647 607 565
8 005 532 446 407 384 369 38 350 34 328 312 293
001 1126 865 759 701 663 637 618 603 567 528 486
9 005 512 426 38 363 348 337 329 323 307 290 271
001 1056 802 699 642 606 580 561 547 511 473 431
10 005 49 410 371 348 333 322 314 307 291 274 25
001 1004 756 655 599 564 539 520 506 471 433 391
12 005 475 389 349 326 311 300 291 28 269 251 230
001 933 693 595 541 506 482 464 450 416 378 336
14 005 460 374 334 311 29 285 276 270 253 235 213

001 88 651 556 504 469 446 428 414 380 343 300



