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BACKGROUND
 DNA microarray(稱DNA芯片)是一種複合分子生

物學技術

 依不同需求有不同品質要求(Steinmetz and 
Davis, 2004)

 無特定標準評估芯片品質(Ji and Davis, 2006)

 因此，靠著複製芯片去發現問題，既費時又耗
成本
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MicroArray Quality Control (MAQC Consortium, 2006) 

• 致力於RNA(核糖核酸)樣本分析

External RNA Controls Consortium (ERCC, 2005)

• 開發管制以及分析系統
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 大部份的quality-control (QC)並無實際驗證或是
無具體方法進行(Allison et al., 2006)

 數據取得： National Center for Biotechnology 
Information(NCBI；
http://www.ncbi.nlm.nih.gov)
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 GSM123472

 GSM123473

 GSM123474

 GSM123475

 GSM123476

 GSM123478

 GSM123479

 GSM123481

 GSM123482
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 ‘‘Value’’

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

 F1=arithmetic mean from channel 1

 F2=arithmetic mean from channel 2

 B1=arithmetic median from channel 1

 B2=arithmetic median from channel 2

(Khojasteh et al ; 2005)
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 We analyze the Value with control charts for 
individual measurements, and the 10 original 
variables with Hotelling T2 control charts, subject 
to traditional and more conservative decision 
rules for rejecting the hypothesis of control.

 Type I errors.
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INDIVIDUALS CONTROL CHART FOR ‘‘VALUE’’
 X random variable，define the moving range as

 The sample average is x-bar,

 The average of moving ranges is mr-bar
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 其中

 m=microarray sample

 n=2可查表得到d2, D3, and D4
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 LCL為0

決策規則

AND
超出兩圖的管

制界線

OR
超出其中一圖
的管制界線
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 總和各個OR以及AND
 OR是可能包含到AND的，因此OR point都會大於AND
 m=53856
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Multivariate Process Monitoring
 通常DNA microarray資料分析都透過T2管制圖進行

分析
 多變量監控分為兩階段
 階段I管制界線如右公式

 其中
m=number of observations
P=number of characteristics/variables
β=beta distribution
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 Hotelling T2

其中

x=individual data point

x-bar=sample mean vector

m=number of observations
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 H2+也是會包含H1的

決策規則

H1 失控1個

H2+
失控1個或

2個以上
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Common Observations Out of Control
 將兩者作組合後如表4
 y=共同失控(稱為response)
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 利用迴歸模型進行估計以及比較

其中
 y=response
 zk=kth predictor
 βk=kth population regression coefficient
 ε=error term
 bk=estimate of kth population regression coefficient
 ŷ=fitted response
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 再利用R2調整此模型

 yi=ith observed response value

 ŷi=ith fitted response

 y-bar=mean response

 n=number of observations

 p= number of terms in the model
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Models of Type I Error
 在此假設為常態，並確立Z1~Z6
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 尋找最佳線性迴歸

 調整R2如表6
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 可利用回歸方程式求得如表7之預測值

 H1-H1標準差最大(紅框) ，這可能是因為
GSM123475的H1-H1過大關係
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 Figure 1 is an illustration of the expected values
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 在此也列出相關係數以及P值(相關係數)

 從Z1可知P=0.057
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 最後分析反應(response)以及決策規則(decision 
rules)

 在此利用K-means：‘‘assigns each item to the 
cluster having the nearest mean’’(Johnson and 
Wichern, 2007)分析
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DISCUSSION AND CONCLUSIONS
 此圖為各個規則之型1錯誤，OR與H1明顯都高

於AND以及H2+，以及H2+是最接近0.0027
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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.

 之後可用CUSUM或EWMA等不同方法進行
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THE END
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K-means
 For example, when we partition the items into two 

clusters, one of the clusters includes all of the 
observations associated with OR/OR.

 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.

 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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K-means基本定義
 把每個data point 做數值化,轉換成 n-tuples

(X1,X2,X3,..,Xk),然後用 Ecleadian distance方式去
計算距離,就是各分量相減平方和開根號, 出各
個cluster 的中心,去做 clustering的動作,每加進
一筆就從新計算該cluster的mean(中心)
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