(a) INTRODUCTION
RADIOACTIVE GOLD AS ARTHRITIS TRACER

Patients with active arthritis were given 195Au-aurothiomalate to monitor current dose dynamics, and clinically evaluated at regular intervals. During periods of hospitalization using neutron activation analysis and standard radiometric techniques, stable and radio gold concentrations in blood were measured serially on an outpatient basis. 

THE USED OF LINEAR REGRESSION IN SCIENCES
Linear regression finds application in a wide range of environmental science applications. In Canada, the Environmental Effects Monitoring Program uses statistical analyses on fish and benthic surveys to measure the effects of pulp mill or metal mine effluent on the aquatic ecosystem.

OBJECTIVE OF STUDY
To study the relationship between radioactive gold ( 195Au-aurothiomalate) and its length of time it retained in a person’s body.
To improve our skill in using Microsoft Excel.
To build cooperation between the group members.
To learn how to accept our own mistake during the discussion.
To give an idea to the group to finish up the assignment.


[bookmark: _GoBack](b) DATA ANALYSIS
I. Data simulation
	Days after Injection
	Serum Gold % Concentration

	6
	46.1

	7
	37.7

	5
	57

	2
	73.1

	3
	65.9

	3
	63

	2
	76.7

	2
	80.2

	6
	44.5

	5
	58.3

	2
	77.7

	4
	69.1

	4
	64

	1
	82.5

	3
	65.7

	3
	79.4

	5
	51.2

	3
	63.2

	4
	69

	1
	83.3

	4
	69.1

	5
	54.5

	5
	58

	3
	65.7

	4
	68.7
































II. The estimation of the intercept, b0 and the slope, b1 using least square method

The slope is,r
=-0.92734 × 12.07256 / 1.57374
= 7.11839 % of serum gold concentration per days after injection

The intercept is,= ‒
= 64.944 – 7.11839 (3.72)
= 38.464 % of serum gold concentration

Putting these results back to the equations gives,
 = +
= 38.464 + 7.11839 (3.72)
= 38.464 % of serum gold concentration + 26.48 days after injection
III. The linear regression model



Linear regression, r = -0.92734


	SUMMARY OUTPUT

	
	

	Regression Statistics

	Multiple R
	0.927342

	R Square
	0.859963

	Adjusted R Square
	0.853874

	Standard Error
	4.614905

	Observations
	25



	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	1
	3008.083
	3008.083
	141.2421
	2.68E-11
	

	Residual
	23
	489.839
	21.29735
	
	
	

	Total
	24
	3497.922
	 
	 
	 
	



	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	91.1230148
	2.38833302
	38.1534
	2.666E-22
	86.1823716
	96.063658
	86.1823716
	96.0636581

	X Variable 1
	-7.11386272
	0.598581584
	-11.8845
	2.68E-11
	-8.3521231
	-5.875602
	-8.3521231
	-5.8756024





	RESIDUAL OUTPUT
	
	

	
	
	
	

	Observation
	Predicted Y
	Residuals
	Standard Residuals

	1
	48.43983849
	-2.339838493
	-0.517922564

	2
	41.32597577
	-3.625975774
	-0.802608674

	3
	55.55370121
	1.446298789
	0.320137813

	4
	76.89528937
	-3.795289367
	-0.840086189

	5
	69.78142665
	-3.881426649
	-0.859152651

	6
	69.78142665
	-6.781426649
	-1.501066801

	7
	76.89528937
	-0.195289367
	-0.043227244

	8
	76.89528937
	3.304710633
	0.73149673

	9
	48.43983849
	-3.939838493
	-0.872082095

	10
	55.55370121
	2.746298789
	0.607892432

	11
	76.89528937
	0.804710633
	0.178122463

	12
	62.66756393
	6.43243607
	1.423817838

	13
	62.66756393
	1.33243607
	0.294934333

	14
	84.00915209
	-1.509152086
	-0.334050372

	15
	69.78142665
	-4.081426649
	-0.903422592

	16
	69.78142665
	9.618573351
	2.129068391

	17
	55.55370121
	-4.353701211
	-0.963690487

	18
	69.78142665
	-6.581426649
	-1.456796859

	19
	62.66756393
	6.33243607
	1.401682868

	20
	84.00915209
	-0.709152086
	-0.156970606

	21
	62.66756393
	6.43243607
	1.423817838

	22
	55.55370121
	-1.053701211
	-0.233236454

	23
	55.55370121
	2.446298789
	0.54148752

	24
	69.78142665
	-4.081426649
	-0.903422592

	25
	62.66756393
	6.03243607
	1.335277956

	
	
	
	









IV. The significance of linear relationship
The negative slope says that as there are days after injection falls, percentage serum gold increases. It shows that, from our general understanding of how radioactive gold retain in a person’s body. The slopes value says that on average the maximum serum gold concentration increases by about 7.1139 for every one day. 

V. The validity of the assumption
There’s no obvious bend in the original scatterplot of the data or in the plot of residuals against predicted values.

VI. How to tackle nonlinearity if exists?
If nonlinearity of the scatterplot exists when the scatterplot is not straight enough, we can consider re-expressing the data in order to make the scatterplot more nearly linear.  The procedure to re-express the data consist four steps. First, we must make the distribution of a variable more symmetric. Next, make the spread of several groups more alike, even if their centres differ. Then, make the form of scatterplot more nearly linear. Finally, make the scatter in a scatterplot spread out evenly rather than thickening at one end.


(c) CONCLUSION
In conclusion, our study shows that
The relationship between radioactive gold ( 195 Au-aurothiomalate ) and its length of time it retained in a person’s body is linear. 
	By doing this assignment, our skill in using Microsoft Excel improved.
	The cooperation between the group members build well. We become more friendly.
	During the discussion, everyone made mistake. After the discussion, we know how to accept our own mistake. Toleration are very important.
	Everyone give a help or distribution to the group by giving an idea to finish up the assignment.
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(e) APPENDICES
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