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station

units

First year

Winter Spring Summer Autumn

Second year

Winter Spring Summer Autumn

Third year

Winter Spring Summer Autumn

Fourth year

Winter Spring Summer Autumn

Fifth year

Winter Spring Summer Autumn

1 1 (3321 3594 3721 3768 | 3792 38.06 38.65 39.2 39.5 39.78 39.78 40.12 | 40.51 40.78 41.06 41.11 | 41.33 4144 4161 41.8
2 | 345 363 366 3.69 3.72 374 376 3.78 3.8 3.83 3.83 385 | 386 3.87 3.9 3.9 3.91 3.92 3.92 3.94
3 |17.22 1794 18.06 18.14 | 1825 1827 18.33 184 | 18.44 1847 1848 1853 | 1858 1859 18.62 18.62 | 18.66 1869 18.74 18.78

2 1 41.86 4197 4219 4237 | 42.67 4271 4218 4293 | 43.12 4334 43.36 43.63 | 43.83 44 4416 44.2 | 4432 4452 44.62 447
2 394 39 396 397 | 398 399 399 4 4.01 4.01 4.01 403 | 403 403 404 4.04 4.05 4.05 4.06 4.07
3 18.78 18.82 1885 18.87 | 18.89 18.89 18.91 1893 | 18.96 18989 1898 19.03 | 19.06 19.07 19.09 19.09 | 19.11 19.12 19.14 19.17

3 1 4477 4492 4506 4522 | 454 4543 4556 4568 | 4586 46.01 46.03 46.13 | 46.22 46.32 46.47 46.48 | 46.58 46.69 46.75 46.85
2 4.07 4.08 4.09 4.1 411 411 412 412 4.13 4.14 4.14 4.14 415 416 416 4.16 4.17 4.17 4.18 4.19
3 19.18 19.2 19.23 19.24 | 19.26 19.26 19.31 19.33 | 19.36 19.38 19.38 19.39 | 194 1942 1943 1944 | 1947 19.05 1953 19.55

4 1 46.89 4732 476 4771 | 478 47.85 4801 48.1 | 48.27 48.35 48.4 4855 | 4879 48.95 49.08 49.08 | 49.39 49.49 49.59 49.7
2 4.19 4.19 4.21 421 | 423 423 424 425 4.25 4.25 4.27 4.27 427 428 428 4.28 4.29 431 431 4.32
3 19.55 1957 1959 19.61 | 19.65 19.65 19.66 19.69 | 19.71 19.73 19.74 19.77 | 19.79 19.82 19.84 19.84 | 19.88 1994 19.97 19.99

5 1 49.73 49.95 50.18 50.37 | 50.71 50.8 51.13 51.29 | 5145 51.74 51.76 5218 | 525 52.85 53.14 53.15| 53.97 54.44 55.6 58.43
2 4.33 4.34 4.34 436 | 438 4.38 4.4 4.42 4.43 4.45 4.45 4.46 448 449 452 452 4.56 4.6 4.68 4.8
3 19.99 20.03 20.05 20.07 | 20.08 20.09 20.12 20.15| 20.19 20.21 20.22 20.29 | 20.36 20.39 20.45 20.48 | 20.54 20.7 2081 21.43

O yala 48 g8ina
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0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236 | 0.2236
0.7071 |-0.7071 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.4082 | 0.4082 |-0.8164 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.2886 | 0.2886 | 0.2886 | -0.866 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.2261 | 0.2261 | 0.2261 | 0.2261 -0.894 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.1825 | 0.1825 | 0.1825 | 0.1825 | 0.1825 | -0.918 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.1543 | 0.1543 | 0.1543 | 0.1543 | 0.1543 | 0.1543 | -0.925 0 0 0 0 0 0 0 0 0 0 0 0 0
0.1336 | 0.1336 | 0.1336 | 0.1336 | 0.1336 | 0.1336 | 0.1336 | -0.935 0 0 0 0 0 0 0 0 0 0 0 0
0.1178 | 0.1178 | 0.1178 | 0.1178 | 0.1178 | 0.1178 | 0.1178 | 0.1178 | -0.942 0 0 0 0 0 0 0 0 0 0 0
0.1056 | 0.1056 | 0.1056 | 0.1056 | 0.1056 | 0.1056 | 0.1056 | 0.1056 | 0.1056 | -0.948 0 0 0 0 0 0 0 0 0 0
0.0953 | 0.0953 | 0.0953 | 0.0953 | 0.0953 | 0.0953 | 0.0953 | 0.0953 | 0.0953 | 0.0953 | -0.953 0 0 0 0 0 0 0 0 0
0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087 -0.957 0 0 0 0 0 0 0 0
0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 -0.96 0 0 0 0 0 0 0
0.0741 | 0.0741 | 0.0741 | 0.0741 | 0.0741 | 0.0741 | 0.0741 | 0.0741 | 0.0741 | 0.0741 | 0.0741 | 0.0741 | 0.0741 | -0.963 0 0 0 0 0 0
0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 - 0.966 0 0 0 0 0
0.0645 | 0.0645 | 0.0645 | 0.0645 | 0.0645 | 0.0645 | 0.0645 | 0.0645 | 0.0645 | 0.0645 | 0.0645 | 0.0645 | 0.0645 | 0.0645 | 0.0645 | -0.968 0 0 0 0
0.0606 | 0.0606 | 0.0606 | 0.0606 | 0.0606 | 0.0606 | 0.0606 | 0.0606 | 0.0606 | 0.0606 | 0.0606 | 0.0606 | 0.0606 | 0.0606 | 0.0606 | 0.0606 -0.97 0 0 0
0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | 0.0571 | -0.971 0 0
0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 -0.973 0
0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | 0.0512 | -0.974
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This research  is devoted to study of one-way Multivariate repeated
measurements analysis of covariance model (MRM ANCOVA), which contains one
between-units factor (Group with q levels) ,one within-units factor (Time with p
levels) and two covariates ( Z,, Z,) .

For this model the two covariates is time-independent, that is measured only once.
Then we study the sphericity test for one- way MRM ANCOVA model .Also we

obtain the likelihood ratio criterion and the h™ Moment of this criteria. As well as

the asymptotic expansion and limiting distribution of its test, statistics are obtained.
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