STA 6207 – Data Analysis Assignment 7

1) An oceanographer is interested in studying the variation in surface temperature of a square lake over the course of a summer month. She randomly selects three 100 yard North-South ranges (Factor A), two 100 yard East-West ranges (Factor B)  (placing markers at the intersections of their midpoints), and 2 days (Factor C). She obtains two readings at each  location/day combination. She considers a 3-factor model including all main effects, 2-factor interactions, and the 3-factor interaction. Use 3 decimal places in all hand calculations.

a) Give the full statistical model, labeling all terms.

b) Based on your sample, obtain the Analysis of Variance, obtain estimates of all model parameters, and perform all relevant tests (each at =0.05 significance level)

c) What is your estimate of the total variation in water temeratures across the lake and month (set any negative variance components to 0 in calculations).

d) Assuming normality, sketch the “estimated distribution” of temperatures across the lake and month.

    name         y1111 y1112 y1121 y1122 y1211 y1212 y1221 y1222 y2111 y2112 y2121 y2122

   CARTWRIGHT    80.2  79.2  71.5  70.6  71.5  69.3  67.1  68.3  85.2  89.3  84.5  81.9

   COL           70.9  72.4  64.0  65.1  76.2  76.4  75.5  76.5  71.1  71.8  67.3  64.3

   COOPER        70.8  71.1  77.5  78.1  83.8  84.7  89.2  87.1  40.1  40.6  41.2  43.3

   CUTLER        81.1  81.1  76.4  75.4  75.3  78.7  69.5  70.6  79.9  78.7  74.3  72.4

   DOTSON        73.2  74.1  68.5  69.1  73.8  73.0  65.1  66.2  68.9  67.8  63.6  63.3

   ELLIS         84.6  83.5  79.0  78.8  93.5  96.9  87.3  90.2  55.7  55.5  46.9  47.3

   GALATI        79.2  78.7  85.9  83.5  76.1  75.1  78.9  79.2  53.7  50.5  57.0  55.2

   GORSUCH       75.6  75.5  88.2  88.2  67.3  68.5  76.0  74.9  64.1  64.1  77.8  78.8

   GRAGE         74.6  74.6  63.1  64.3  66.0  68.0  58.4  59.3  66.5  65.1  56.2  56.7

   GU            75.0  76.5  77.0  74.3  63.7  63.8  62.6  63.2  92.9  93.8  90.5  93.5

   GUO          114.2 114.7 119.1 118.3 111.0 111.2 117.4 115.7  98.2  98.0 103.0 102.4

   HSU           87.4  86.4  84.4  85.8  73.7  74.4  73.1  72.9  83.2  83.3  84.7  82.0

   KAO           66.4  64.2  63.5  62.5  85.0  82.1  78.3  77.2  81.9  83.7  80.2  79.9

   KRISHNASWAMI  60.0  61.5  76.7  74.4  51.1  51.8  67.9  66.6  91.2  89.2 104.0 104.4

   KRSKA         69.8  71.0  68.5  68.8  69.4  68.0  65.6  65.0  85.9  87.1  80.7  79.3

   LI G          64.9  64.5  64.4  65.3  67.8  67.4  67.6  66.1  81.0  80.9  80.7  79.3

   LI YA         73.6  71.5  60.0  59.8  64.9  66.6  52.9  51.9  78.8  78.2  65.5  68.4

   LI YI         49.4  50.0  58.6  57.1  51.5  53.6  63.6  64.7  55.1  55.1  68.2  65.5

   LI Z          81.0  82.6  88.2  88.1  86.6  85.6  94.0  95.5  66.2  67.0  73.5  75.2

   POPESCU       97.6  98.6 105.3 106.4  83.4  82.3  96.5  95.2  76.1  77.2  86.7  86.5

   ROGERS        95.3  96.2  98.4  97.6  79.0  78.7  82.5  83.1  78.0  76.1  76.3  75.7

   STRAUBER      57.8  58.9  64.1  65.3  85.3  85.7  80.2  82.6  74.1  71.7  81.2  80.7

   SUN           79.3  80.9  87.4  85.2  63.4  63.2  71.8  72.3  72.7  74.3  86.7  85.7

   TAN           66.7  66.6  63.0  64.5  61.9  61.6  56.8  58.1  68.2  65.5  63.8  63.9

   WANG          81.9  80.3  79.8  80.4  79.7  79.9  74.1  74.1  61.3  63.1  54.5  55.8

   WU           100.5 101.1  93.1  93.4 103.4 104.3  90.1  91.9  89.6  90.0  84.7  82.4

   XU            87.2  87.8  69.3  69.5 107.7 107.5  95.3  95.1  72.7  73.5  51.9  52.2

   YAP           85.9  88.6  72.9  72.0 103.9 104.9  93.6  91.8  86.8  85.7  69.8  69.9

   ZHENG         42.0  45.0  47.3  47.8  47.3  48.8  57.3  56.4  67.4  67.2  74.0  74.8

   DIAZ          77.1  78.0  79.4  80.4  89.6  89.9  92.1  91.6 101.7 101.7  98.3  99.7

   MOUSSEAU      77.1  77.4  73.5  73.6  88.1  89.1  82.8  84.3  55.8  56.7  54.6  53.1

   RILEY         96.3  94.8  94.9  94.1  79.1  78.6  78.3  77.0 103.8 101.9  97.1  96.8

   KIM           82.0  82.0  67.7  65.6  81.9  81.6  65.3  66.9  63.5  63.3  47.4  48.3

   COLEE         88.0  90.3  82.0  81.2  81.0  79.8  69.0  70.6  84.7  85.3  77.0  76.8

   Extra6        56.6  55.4  64.0  61.8  43.3  43.9  47.7  50.3  74.6  77.2  78.9  78.9

Continued

   name         y2211 y2212 y2221 y2222 y3111 y3112 y3121 y3122 y3211 y3212 y3221 y3222

   CARTWRIGHT    81.4  79.1  77.3  78.5  89.9  90.0  83.2  83.8  76.9  77.3  75.8  73.7

   COL           69.9  70.9  71.3  73.3  42.4  43.6  35.3  35.7  50.1  48.1  43.4  43.4

   COOPER        46.1  45.1  45.2  45.5  39.2  38.6  39.7  38.2  47.8  51.4  50.8  49.2

   CUTLER        74.6  76.3  70.4  70.9  70.5  72.7  67.0  67.3  68.6  69.6  61.3  63.0

   DOTSON        64.1  64.6  59.3  61.6  64.9  64.7  60.6  62.4  70.3  68.7  63.0  58.9

   ELLIS         58.4  60.4  53.0  51.8  72.6  72.1  67.3  69.2  79.3  80.2  77.5  77.3

   GALATI        50.8  48.8  53.1  53.2  89.3  87.6  99.0  97.9  86.9  85.7  90.6  88.9

   GORSUCH       61.1  59.9  75.1  74.3  73.7  72.0  81.0  80.5  69.2  67.5  73.8  75.5

   GRAGE         52.8  53.5  46.2  47.4  74.4  73.5  60.3  57.5  62.6  64.6  52.4  53.5

   GU            83.5  82.5  78.1  80.8  77.2  75.6  75.4  74.9  68.6  68.4  66.4  69.4

   GUO           96.7  95.8 102.2 101.3  71.9  73.4  74.7  76.0  73.0  71.0  76.9  75.7

   HSU           76.1  76.7  76.3  78.5  88.5  89.8  88.4  89.4  82.5  82.7  82.4  83.5

   KAO           98.0  94.7  91.8  88.9  55.5  56.1  54.2  55.4  69.4  68.9  64.0  65.9

   KRISHNASWAMI  80.8  81.3  95.9  93.5  57.2  53.9  72.0  73.8  42.1  39.6  59.2  60.1

   KRSKA         80.2  79.6  74.2  74.1  76.9  79.5  72.3  71.9  71.7  73.0  65.4  66.0

   LI G          81.6  80.7  78.3  76.5  68.1  67.3  65.2  65.5  64.1  64.3  62.7  60.5

   LI YA         74.7  76.8  64.2  62.1  84.6  85.0  74.3  71.9  79.6  79.9  69.4  67.6

   LI YI         56.9  59.4  68.5  69.9  47.8  47.0  63.7  61.5  55.5  56.3  69.4  70.0

   LI Z          69.0  69.3  80.9  81.1  77.6  75.2  80.3  80.5  77.7  76.6  89.9  87.5

   POPESCU       68.2  67.7  79.8  78.5  63.6  64.2  71.7  71.2  46.2  47.1  61.5  61.5

   ROGERS        59.1  56.8  58.7  58.6  92.9  93.9 100.8  98.0  73.0  74.6  76.7  77.3

   STRAUBER     103.1 104.1  99.2  99.8  54.0  53.1  54.4  55.3  80.6  79.7  81.1  81.6

   SUN           57.2  57.3  70.5  70.7  88.1  88.1  97.4  94.5  75.5  73.6  81.1  80.9

   TAN           59.5  59.7  56.6  56.9  77.4  77.2  75.5  74.0  69.5  70.1  68.0  67.0

   WANG          51.9  52.3  47.0  48.4  84.1  85.7  79.1  78.9  78.4  77.3  73.6  73.4

   WU            95.1  95.4  85.6  88.4  83.1  83.9  78.7  77.5  91.9  90.1  81.1  80.7

   XU            96.4  97.6  79.4  79.0  68.6  66.8  47.9  48.2  83.0  83.8  67.5  68.3

   YAP          100.0 102.2  86.5  86.4  68.9  69.4  52.2  53.4  82.1  79.8  64.3  62.9

   ZHENG         78.5  78.9  83.2  84.8  56.0  56.2  63.8  61.2  62.7  63.8  71.7  72.9

   DIAZ         116.6 118.4 116.4 116.6  93.2  92.3  93.7  93.0 100.7 100.9 104.4 104.7

   MOUSSEAU      76.2  74.6  65.7  67.0  82.9  84.5  79.7  81.1  93.6  94.7  90.0  88.9

   RILEY         87.2  84.8  84.3  84.4  87.3  86.3  80.7  80.6  66.1  65.0  63.7  64.2

   KIM           66.1  66.5  49.3  50.0  41.0  42.2  26.3  29.3  36.3  36.7  23.9  24.5

   COLEE         70.2  71.5  55.7  55.9  80.5  80.3  71.4  72.7  67.3  68.7  58.8  58.4

   Extra6        63.3  64.8  71.0  71.1  71.0  71.1  75.7  76.2  57.2  55.6  59.3  61.8

2) Consider the 2-factor (Fixed) Nested Model:
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a) Give the least squares estimates of 
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b) Give the Analysis of Variance

c) Test 
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d) Test 
[image: image5.wmf]j

i

H

i

j

,

0

:

)

(

0

"

=

b

 vs HA: Not all 
[image: image6.wmf]0

)

(

=

i

j

b

 at =0.05 significance level

name                        y111  y112  y121  y122  y131  y132  y211  y212  y221  y222  y231  y232  y311  y312  y321  y322  y331  y332

CARTWRIGHT        117.6 117.0 111.0 111.2 109.2 105.1 116.6 119.6 112.9 109.6 109.7 109.1 116.0 115.5 109.8 111.9 112.6 109.3

COL                           119.0 121.0 111.9 113.8 108.8 107.5 117.2 116.1 111.0 110.2 107.0 103.9 118.3 119.6 113.9 113.4 109.0 110.6

COOPER                   119.1 118.7 110.8 114.2 104.8 105.9 115.1 116.3 115.8 108.8 106.8 109.0 113.2 117.9 111.7 112.5 108.2 110.7

CUTLER                    116.5 115.6 110.0 112.7 109.4 109.1 119.7 116.5 113.9 112.6 104.9 108.9 115.2 117.0 109.0 109.7 105.9 107.3

DOTSON                  116.4 118.4 111.6 113.6 104.9 109.4 117.1 120.5 110.5 113.4 108.7 108.8 115.5 118.8 115.9 112.7 106.1 107.5

ELLIS                         114.2 116.8 115.6 107.4 110.7 107.8 121.0 118.1 109.4 113.4 107.7 106.3 117.0 116.7 112.0 109.5 103.8 107.5

GALATI                    119.7 114.6 109.9 109.5 108.3 107.6 116.7 117.0 111.5 115.4 107.3 106.6 115.7 116.5 112.4 111.7 105.7 105.5

GORSUCH               118.0 119.1 109.4 113.9 110.2 107.9 119.8 114.3 112.6 110.9 106.6 108.5 119.3 117.9 112.8 111.2 110.9 102.4

GRAGE                     115.4 117.0 109.9 114.2 104.3 107.4 115.7 117.7 112.9 112.4 106.4 108.3 117.5 114.9 108.5 109.7 103.3 107.8

GU                             119.4 115.5 110.7 111.1 104.7 108.4 115.2 116.1 115.9 114.6 107.6 107.9 117.0 118.4 111.2 113.7 105.1 108.7

GUO                          119.5 113.9 112.1 108.7 107.2 106.5 118.1 114.9 112.5 113.6 110.4 107.1 121.6 114.6 116.5 108.9 110.8 103.4

HSU                          116.4 117.5 110.2 114.7 108.7 106.3 116.7 116.8 109.2 112.6 108.4 107.8 117.4 117.7 118.1 115.7 109.5 103.5

KAO                         117.3 118.5 110.4 113.7 104.9 109.6 120.2 117.3 114.9 114.7 107.8 108.2 116.6 117.7 111.1 110.6 104.5 106.9

KRISHNASWAMI 118.0 117.4 110.4 114.3 108.2 104.8 120.6 115.6 112.2 111.0 106.5 105.1 118.0 118.6 109.5 113.1 105.8 106.8

KRSKA                    118.5 117.1 110.4 110.9 106.1 107.0 115.8 119.5 111.0 110.5 103.5 107.6 118.8 114.8 112.7 113.1 106.5 107.2

LI G                          118.0 118.3 113.4 112.5 105.3 105.6 120.7 117.5 109.6 111.9 105.9 107.6 115.6 122.8 112.2 115.4 105.8 110.5

LI YA                       116.1 117.6 111.5 115.0 108.2 107.3 115.6 115.2 113.5 108.5 107.1 103.0 116.4 114.5 110.9 110.0 106.6 107.8

LI YI                         116.2 117.5 112.1 112.2 108.3 106.8 114.4 118.1 109.8 111.9 109.1 107.1 121.4 114.5 108.6 111.2 107.8 108.0

LI Z                          116.0 117.2 109.0 107.9 109.0 108.3 118.2 119.5 113.7 111.9 105.1 106.6 119.4 118.8 112.5 109.9 106.3 107.6

POPESCU               115.6 118.7 108.6 112.4 104.1 106.6 116.4 115.1 111.0 114.4 107.6 108.2 114.5 113.4 116.8 113.3 106.7 109.7

ROGERS                  116.4 115.7 116.5 109.5 105.8 102.5 118.9 117.2 111.6 110.9 106.9 108.0 117.8 119.8 111.2 111.2 108.0 106.4

STRAUBER              112.7 117.0 110.3 115.4 107.3 109.2 117.6 116.9 114.9 111.4 103.3 110.6 115.0 119.0 114.1 112.0 108.7 104.4

SUN                          113.1 117.7 111.9 107.9 108.4 103.0 116.1 116.7 111.8 113.6 106.8 106.5 117.4 119.9 114.9 109.2 109.8 104.0

TAN                          117.9 118.2 111.3 113.8 104.5 103.2 117.4 116.6 111.2 112.1 105.2 108.7 116.2 115.4 112.0 114.9 109.4 105.4

WANG                     115.2 113.5 111.3 110.6 102.7 108.4 117.9 118.7 115.2 111.9 105.8 109.5 114.5 116.8 114.2 114.9 105.6 107.0

WU                           117.2 116.6 108.8 107.4 107.8 106.3 117.2 116.1 113.1 109.4 103.4 103.0 119.1 120.9 114.4 113.4 108.1 111.2

XU                             119.0 115.4 109.8 110.8 107.4 107.4 116.0 117.1 111.9 112.1 106.7 101.5 119.9 114.7 111.6 110.0 105.4 114.4

YAP                           117.7 117.6 110.3 113.4 107.8 106.6 114.5 118.7 111.9 111.3 106.3 109.0 116.4 118.3 112.0 111.8 105.6 107.2

ZHENG                    116.1 117.2 111.0 106.8 107.1 104.0 120.7 117.0 113.6 113.5 106.6 107.0 118.8 118.2 113.6 112.3 106.3 103.9

DIAZ                        115.8 116.4 113.0 114.1 108.2 105.8 120.3 115.7 111.8 109.6 108.3 105.7 118.9 115.3 109.6 110.9 107.1 103.6

MOUSSEAU           117.4 115.9 113.7 111.7 106.9 106.0 117.1 116.7 112.1 112.5 104.7 109.0 117.5 118.5 111.1 110.5 107.7 105.7

RILEY                      113.8 120.0 112.3 116.4 107.4 106.1 118.6 114.7 111.9 112.2 107.3 108.6 118.0 116.7 109.2 109.8 109.1 107.3

KIM                         115.5 117.6 110.8 112.8 108.2 109.5 119.1 117.6 110.0 111.2 106.6 107.2 117.5 117.8 109.7 115.9 108.4 110.4

Extra5                     116.0 117.8 111.9 111.3 109.7 103.2 119.7 115.4 114.3 112.7 105.3 108.8 116.1 116.3 113.8 114.5 105.5 106.6

Extra6                      117.9 117.2 112.4 109.4 105.6 105.5 114.7 119.4 111.9 109.7 106.5 108.0 117.6 116.8 113.5 108.9 107.1 108.5
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