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Table 1 Test results of 500 students

w14 w2 ®I34 a4 $5H
1 405 400 434 352 440 449 403 332 388 358
2 444 435 476 459 421 442 422 348 336 358
3 326 354 498 420 386 204 386 460 459 366
4 306 348 246 450 451 517 422 368 369 418
5 387 314 456 382 493 436 342 370 424 352
6 365 242 397 364 4438 388 273 347 405 419
7 351 486 462 391 378 457 332 397 448 434
8 429 261 266 388 493 401 377 473 432 217
9 345 376 389 433 391 409 508 348 472 334
10 345 503 488. 448 400 411 421 3719 400 397
11 4M 424 277 346 369 368 520 415 312 347
12 354 370 479 501 396 368 306 364 375 461
13 166 399 288 494 389 417 497 364 373 396
14 438 310 453 336 519 348 489 363 446 473
15 379 413 329 423 462 432 493 358 238 305
16 435 387 479 402 478 405 408 240 434 406
\g\ 428 242 384 486 458 465 357 407 372 323
18\ 328 312 299 436 435 442 534 383 409 429
19 Y 377 384 415 473 208 259 469 416 416 398
20 380 430 - 368 458 468 300 397 446 400 420
2, 414 437 297 391 438 424 444 448 345 412
22+ ‘412 463 1315 356 478 426 492 460 287 341
23 \3&50 414 241 414 413 462 351 483 500 383
24 528 380 407 448 383 327 355 404 348 443
25 305 434 344 461 454 408 429 390 322 434
26 420 \‘ 419 389 321 484 388 434 486 418 425
27 413, 278 374 353 442 414 420 398 417 428
28 450 ' 469 358 248 384 458 397 460 413 387
29 442 | 447 424 437 354 419 323 409 405 31
30 48 443 208 385 419 466 509 441 208 440
31 418 433 363 302 446 394 447 377 487 414
ky) 380 305 393 378 507 342 419 369 471 202
33 391 427 369 467 444 269 386 433 543 408
34 402 347 431 268 233 515 338 346 488 472
35 381 395 275 359 45 351 422 406 490 496
36 429 406 414 313 427 405 464 397 451 372
37 323 307 267 425 468 300 454 349 413 452
38 393 M 231 27 341 469 325 478 445 462
39 470 488 423 280 532 215 433 493 301 432
40 404 417 314 407 219 508 333 342 397 546
41 444 436 433 515 383 271 428 274 362 380
2 238 397 438 381 40 544 434 324 470 320
43 406 448 379 234 462 396 306 362 419 533
44 392 433 457 439 535 465 336 355 307 417
45 269 336 455 ' 413 436 419 350 397 240 464
46 431 417 424 276 521 437 329 384 483 378
47 363 388 503 405 478 430 304 299 420 375
48 416 437 467 416 359 490 374 490 331 355
49 250 399 362 370 393 521 331 273 470 338
50 362 457 302 225 496 456 322 335 404 327

x 388.270 384.610 418.010 395.170 398. 000

p 4013.917 5354. 438 4.928.749 3 582.821 4269.380
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Table 2 Results of computation
u'® 388.270 384.610 418.010 395. 170 398. 000
@ 4013.917 5 354.438 4 928. 749 3 582.821 4 269. 380
ut 386. 702 386. 702 418.010 396. 461 396. 461
A 4 687. 595 4687. 595 4256. 619 4256. 619 4271. 748
u® 386. 440 386. 440 481.010 396. 583 396. 583
a® 4687. 526 4687. 526 4256. 783 4256. 783 4271. 390
u® 386. 440 386. 440 481.010 396. 583 396. 583
pc) 4687.526 4687.526 4256.783 4256.783 4271.390
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Maximum Likelihood Estimation of Means and Variances from
NormalPopulations under Simultaneous Umbrella Restrictions

CHEN Qian
(Department of Mathematics, Beihang University, Beijing 100191, China)

Abstract; For normal populations, a procedure of obtaining the maximum likelihood estimations of means and variances under

umbrella restrictions is discussed. An Algorithm and an example are also proposed in this paper.
Keywords ; umbrella ordering; isotonic regression; maximum likelihood estimation; Iteration algorithm
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