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5 (Ji and Davis, 2006)
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MicroArray Quality Control (MAQC Consortium, 2006)
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External RNA Controls Consortium (ERCC, 2005)
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m GSM123472
m GSM123473

Appendix: GSM123472 Sample Data Set

Background Background Spot Spot
Spot mean Spot mean median median normalized  normalized Spot Log2
intensity intensity intensity intensity intensity intensity Spot SNR Spot SNR Spot ratio ratio

ID_REF (Cyanine3) (Cyanine5) (Cyanine3) (Cyanine5) (Cyanine3) (Cyanine5) (Cyanine3) (Cyanine5) (Cyanine5) (Cyanineb) VALUE

1 11962.66 8654.26 257.5 265.5 11705.16 8388.76 17.4889 20.8672 0.8075145 —0.3084399 0.091164
2 7292.07 4421.14 441.5 250.5 6850.57 4170.64 7.6602 14.0176 0.6859708 —0.5437809 —0.043003
3 7936.64 5846.45 60 262 7876.64 5584.45 8.09997  21.03185 0.798858 —0.323989 0.176277
4 5820.16 4492 .93 31 244 5789.16 4248.93 7.8408 8.97231 0.8269792 —0.2740771  0.230175
5 8915.94 7470.35 74 362 8841.94 7108.35 9.41442 13.521 0.9058391 —0.1426733 0.350781
6 7365.39 4854.05 52 235 7313 39 4619.05 7.07285 8.07475 0.7116463 —0.4907678 0.01473

7 8252.26 5358.76 52 126 8200.26 5232.76 12.35951 10.38593 0.7190068 —0.4759226 0.024803
8 4308.32 2782.942 69 162 4239.32 2620.942 6.24781 7.07601 0.6966126 —0.5215716  0.017512
9 5974.58 3705.33 72 268 5902.58 3437.33 8.09862 8.46053 0.6561583 —0.6078841 —0.099386
10 11347.14 5941.62 112 151 11235.14 5790.62 8.96749 17.39688 0.5807333 —0.7840523 —0.406066
53847 18940.79 15679.45 63 285 18877.79 15394.45 39.6795 41.4917 0.9188465 —0.1221042 0.005015
53848 12887.1 8371.96 0 360 12887.1 8011.96 13.29441  22.59044 0.7005093 —-0.5135239 —0.308673
53849 17601.06 14357.47 309.5 336.5 17291.56 14020.97 13.94017  27.43378 09136375 —0.1303063  0.004653
53850 399.263 424.362 0 271 399.263 153.3625 —0.1810586 0.005187672 0.4328033 —1.208217 —0.287016
53851 15728.66 11724.22 0 274 15728.66 11450.22 21.90927  31.54038 0.820261 —0.2858451 —0.131451
53852 19357.14 16925.59 0 154 19357.14 16771.59 20.93652  65.425 0.9762544 —0.03467098 0.085646
53853 18152.3 16430.38 9 222 18143.3 16208.38 29.18001 42.4161 1.006592 0.009478454  0.142458
53854 23212.09 18503.41 29.5 68.5 23182 59 18434.91 32.3453 61.9608 0.8960021 —0.158426  —0.053479
53855 15775.18 13296.25 46.5 159.5 15728.68 13136.75 22.87246 32.0691 0.9410776 —0.08761434 0.068802

53856 209.5125 378.95 82.5 245 127.0125 133.95 —0.3394013 0.04018176  1.1883 0.2488997 1.335643




m ‘“‘Value’

4

m Value is the normalized log (pre value)=(F1-
B1)/(F2-B2)

Fl=arit
F2=arit
Bl=arit
B2=arit
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nmetic mean from channel 1
nmetic mean from channel 2
nmetic median from channel 1
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m We analyze the Value with control charts for

indivic
variab
to trac

ual measurements, and the 10 original
es with Hotelling T2 control charts, subject
itional and more conservative decision

rules for rejecting the hypothesis of control.
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INDIVIDUALS CONTROL CHART FOR ”VALU E"

m Xrandom variable > define the moving range as
MR = |X; — Xi_4| (1)

m The sample average is x-bar,

mr

UCL = x+3d—2=x+31_128
CL=%X (2)

T T

L =%—3=X—3770

m The average of moving ranges is mr-bar
UCL = Dymr = 3.267mr
CL=mr (3)
LCL = Dym7 = 0
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B m=microarray sample
m n=20] &F5%(d2, D3, and D4
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TABLE 1 Example Computation
Individuals control chart MR control chart
Value Value MR UCL LCL ouT UCL LCL ouT AND
0.212728 0.18481 0.720475 —0.7456 0 0.900444 0 0 0
—-1.04172 1.254445 0.720475 —0.7456 1 0.900444 0 1 1
—1.50273 0.461009 0.720475 —0.7456 1 0.900444 0 0 0
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TABLE 2 Individuals Out of Control

A OR point&ier A FAAND

Number of Number of
Data set "OR" points "“AND" points
GSM 123472 1879 587
GSM 123473 1640 943
GSM 123474 1956 606
GSM123475 1753 580
GSM123476 1704 516
GSM 123478 1921 678
GSM 123479 1556 438
GSM 123481 1170 259
GSM 123482 1423 361
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m=number of observations
P=number of characteristics/variables
B=beta distribution
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m Hotelling T2

7%= (x—x)S ' (x—x) (9)

=

N\

x=individual data point

X-bar=sample mean vector
m=number of observations
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TABLE 3 Hotelling Observations Out of Control

Number of Number of
Accession H1" points “H2+" points
GSM 123472 994 180
GSM 123473 1924 796
GSM 123474 888 418
GSM 123475 3273 480
GSM 123476 1429 250
GSM 123478 1354 213
GSM 123479 888 522
GS5M 123481 1565 355
GSM 123482 2067 308




Common O-bservatl'ons Out of Control

I R (B Y
m =[5 5% (f8 Fyresponse)

TABLE 4 What is common among decision rules?

Decision Decision

Data set rule 1 rule 2 y
GSM 123472 OR OR 1879
OR H1 340
OR H2+ 77
AND AND 587
AND H1 255
AND H2+ 76
H1 H1 994
H2+ H2+ 180
GSM 123474 OR OR 1956
OR H1 123
OR H2+ 37
AND AND 606
AND H1 73
v A AND H2+ 25
%%/\%‘?} 3 H1 H1 888

H2+ H2+ 418
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y=PF+tbhz+ -+ Pzt

y=by+bzi+ -+ bpzp

y=response

zk=kth predictor

Bk=kth population regression coefficient

e=error term

bk=estimate of kth population regression coefficient
y=fitted response

Ly N e EE ST T
527 £ B F 5% % System Reliability Lab.

GRS (3 DR L



m R ARG LAY

vi=ith observed response value
vi=ith fitted response

|

|

m y-bar=mean response

B n=number of observations
|

p= number of terms in the model
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TABLE 5 Variable Meta Model Setup

Indicator variables

Decision rule 1 Decision rule 2
Decision Decision
rule 1 rule 2 Zy Z> Z3 Za Zs Zg
OR OR 0 0 0 0 0 0
OR H1 0 0 0 0 1 0
OR H2+ 0 0 0 0 0 1
AND AND 1 0 0 1 0 0
AND H1 1 0 0 0 1 0
AND H2+ 1 0 0 0 0 1
H1 H1 0 1 0 0 1 0
H2+ H2+ 0 0 1 0 0 1
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TABLE 6 Adjusted R Values

Response

Adj-R?

80.0%

A%

83.8%
40.8%
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TABLE 7 what is Observed, and What is Expected
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Decision rule

Indicator variables

Expected value

Actual values

1/2

1 2 Z1 3 Z3 Za Zs Zg y 1% Mean Standard deviation
OR OR 0 0 0 0 0 0 40.70 1656.49 1666.89 240.68
OR H1 0 0 0 0 1 0 17.90 320.41 353.33 93.28
OR H2+ 0 0 0 0 0 1 12.10 146.41 138.22 56.13
AND AND 1 0 0 1 0 0 22.31 497.74 508.00 124.73
AND H1 1 0 0 0 1 0 15.11 228.31 217.56 67.45
AND H2+ 1 0 0 0 0 1 9.31 86.68 103.22 37.59
H1 H1 0 1 0 0 1 0 39.00 1521.00  1598.00 | 71446 |
H2+ H2+ 0 0 1 0 0 1 19.29 372.10 391.33 180.77
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Expected Value

400 .
| Ve /, H2+
200 ¥ H1
0 P - ’ / AND
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AND H1 - Decision
o
Decision Rule 2
Rulel

FIGURE 1 Expected values between decision rules.
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m TR
m {£Z1A]H1P=0.057

TABLE 8 Details of the chosen Meta model

sUIEIEARPA:

L PE (B AR

Standard
y e Coefficient error t P
Zq —2.790637 1.440577 —1.94 0.057
Zy 21.14904 1.905704 11.10 0.000
Z3 7.193926 1.905704 3.77 0.000
Za —15.5794 2.495152 —6.24 0.000
Zs —22.77121 1.905704 —-11.95 0.000
Zs —28.61551 1.905704 —15.02 0.000
Constant 40.71364 1.440577 28.26 0.000
R ZHRPEH A F1 1B FEN
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m 1R T (response) DL R SRR HIf (decision

rules)

m (LA FHK-means : “assigns each item to the
cluster having the nearest mean’’(Johnson and
Wichern, 2007)45 ¥
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DISCUSSION AND CONCLUSIONS
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TABLE 9 Average Type | Error Rates
across Data Sets

Type 1 error rate

OR 0.0309514
AND 0.0102497
H1 0.0296717
H2+ 0.0072663
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Hotelling T2 control charts and different decision
rules for chart use might be better predicted with
Poisson or negative binomial regression.
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m For example, when we partition the items into two
clusters, one of the clusters includes all of the
observations associated with OR/OR.

m The remaining items in that same cluster are 2/3 of
the observations associated with H1/H1. When we
partition the items into three clusters, one of the
clusters includes 2/3 of the observations associated
with AND/AND.

m Another one of the three clusters includes 8/9 of the
observations associated with OR/OR, and the
remaining items in that same cluster are 2/3 of the
observations associated with H1/H1.
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