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Class Assignment #1

Due on September 9th at class time (12:30 PM)!

e-mail submission only!  NO FLOPPYS NO CDs PLEASE
Here is your first assignment on your new job. 
You are in charge of evaluating the performance of three contract labs that do analysis of cocaine in hair. You decided to test the labs by sending 25 blind samples of the same material and told them that depending on their results they may get a contract to do this for Dade-County Schools as a screening test. 
Since students could be expelled from school based on these results you want to be careful on your decision. 
Your budget is limited but you can’t risk getting just bad numbers.

Table 1 shows the results from the three labs. The true value of the sample is 1.500 ppb. You are required to compare the results using all the figures of merit that you consider appropriate (i.e who has the better accuracy, precision, who seems to be biased, etc.). Based on your interpretation of the data and the prices per sample justify your decision to select one of the labs over the other two.  
A) You are required to produce an excel file containing the data and showing the calculation of your figures of merit (minimum required: mean, median, standard deviation, coefficient of variance, absolute error and relative error). Express all three lab results with a 95%CI and state if any one is biased
YOU MUST DO THIS USING THE FORMULAS PROVIDED BY EXCEL! (You may have to install the “analysis package” in the software)
Table 2 shows the calibration data for all three labs. 
B) Here you are required to construct the calibration curves, estimate their calibration sensitivity and elaborate on the precision, accuracy and validity of the calibration curves for the cocaine analysis.  Your report is again an excel file with the data and the calibration plots including regression data.
Please write a summary report (as an e-mail) and turn it in with your excel data by e-mail!  CHECK YOUR FILE FOR VIRUSES; I WILL DELETE FILES THAT CONTAIN VIRUSES.  NAME YOUR EXCEL FILE AS LASTNAME_HW1.xls
E-MAIL your files to gardinal@fiu.edu BEFORE CLASS TIME.
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Sample Cheap-o-labs Inc.Precision Lab IncAccumet Inc.

Price per sample $25.50 $99.00 $66.00

Trial 1 1.35 0.99 0.5

Trial 2 1.26 0.98 1.4

Trial 3 1.2 0.96 1.6

Trial 4 1.11 1.01 0.5

Trial 5 1.39 1.03 1.1

Trial 6 1.4 1.09 1.9

Trial 7 1.25 0.99 4

Trial 8 1.23 1 0.6

Trial 9 1.22 1.02 1.2

Trial 10 1.23 1.1 0.8

Trial 11 1.28 1 1

Trial 12 1.33 0.99 0

Trial 13 1.15 0.97 0.3

Trial 14 1.22 1.02 1.7

Trial 15 1.14 1.04 1.2

Trial 16 1.2 1.06 2.9

Trial 17 1.25 0.99 4

Trial 18 1.32 1.03 2

Trial 19 1.26 0.97 1.4

Trial 20 1.11 1.03 0

Trial 21 1.35 1.05 1.6

Trial 22 1.33 1 1.9

Trial 23 1.32 0.96 1.7

Trial 24 1.28 1.03 2.4

Trial 25 1.27 1.02 1.9


Table 1- Results from the inter-laboratory study.
Table2- calibration data for the three participating laboratories.

	Cheap-o-labs Inc.
	
	
	
	

	Method: UV Spectroscopy
	
	

	Used 3 calibration solutions and a blank to construct the external standard calibration.

	
	
	
	
	

	Calibration Solution
	Concentration of Cocaine (ppb)
	Instrument response
	

	
	
	
	
	

	CS1
	
	2.00
	0.7111
	

	CS2
	
	1.00
	0.4221
	

	CS3
	
	0.10
	0.0439
	

	CS0
	
	0.00
	0.004251
	

	
	
	
	
	

	Precision Lab Inc
	
	
	
	

	Method: GC/MS
	
	
	
	

	Used 7 calibration solutions and a blank to construct the external standard calibration.

	
	
	
	
	

	Calibration Solution
	Concentration of Cocaine (ppb)
	Instrument response
	

	
	
	
	
	

	CS0
	
	0.000
	0
	

	CS1
	
	0.250
	239
	

	CS2
	
	0.500
	512
	

	CS3
	
	0.750
	800
	

	CS4
	
	1.000
	980
	

	CS5
	
	1.250
	1301
	

	CS6
	
	1.500
	1600
	

	CS7
	
	2.000
	2010
	

	
	
	
	
	

	Accumet Inc.
	
	
	
	

	Method: Potentiometric Titration
	
	

	Used 4 calibration solutions  to construct the external standard calibration.

	
	
	
	
	

	Calibration Solution
	Concentration of Cocaine (ppb)
	Instrument response
	

	
	
	
	
	

	
	
	[ppb]
	
	

	CS1
	
	2
	18
	

	CS2
	
	5
	55
	

	CS3
	
	10
	114
	

	CS4
	
	20
	145
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		Results for  three laboratories on the same samples								True value: 1.500 ppb

		Sample				Cheap-o-labs Inc.		Precision Lab Inc		Accumet Inc.

		Price per sample				$25.50		$99.00		$66.00

		Trial 1				1.35		0.99		0.5

		Trial 2				1.26		0.98		1.4

		Trial 3				1.2		0.96		1.6

		Trial 4				1.11		1.01		0.5

		Trial 5				1.39		1.03		1.1

		Trial 6				1.4		1.09		1.9

		Trial 7				1.25		0.99		4

		Trial 8				1.23		1		0.6

		Trial 9				1.22		1.02		1.2

		Trial 10				1.23		1.1		0.8

		Trial 11				1.28		1		1

		Trial 12				1.33		0.99		0

		Trial 13				1.15		0.97		0.3

		Trial 14				1.22		1.02		1.7

		Trial 15				1.14		1.04		1.2

		Trial 16				1.2		1.06		2.9

		Trial 17				1.25		0.99		4

		Trial 18				1.32		1.03		2

		Trial 19				1.26		0.97		1.4

		Trial 20				1.11		1.03		0

		Trial 21				1.35		1.05		1.6

		Trial 22				1.33		1		1.9

		Trial 23				1.32		0.96		1.7

		Trial 24				1.28		1.03		2.4

		Trial 25				1.27		1.02		1.9






