Report
(Assessment 2)

	Course
	Cloud Computing

	Professor 
	Asim Sati	

	Course Code 
	ACCB4002_LON

	Module
	Data Analysis and Visualization

	Student Name 
	Carlos Abreu

	Student No
	2023693

	Term / Year
	1st Term / 2022

	Assessment 
	2nd Assessment 





















TABLE
[image: ]


Description of the data including a set of descriptive statistics 

The correlation coefficient dataset shows a positive relationship between students using the online app before and after the test scores.
In nutshell it means that every positive increase in one variable there is an positive increase fixed proportional in the other.
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Knowing that the correlation coefficient between students before and after using app is 0.53, which means the coefficient of determination rxy2 is 53%, so the likelihood of the students using online app increase 53%.

Testable hypotheses for the experiment 

Using Microsoft Excel tool Data Analysis, we get the result shown below in the graphics.
Multiple R is the Pearson correlation coefficient value (0.530986).
Looking at regression analysis the item R square inform us how strong the linear relationship is. 
It shows a significant relationship. 
R square is the coefficient of determination.  In nutshell R square tells us how much variance the dependent variable can be considered by the values of independent variable. 
We can say that 28% (0.28 * 100 = 28%, the R Square in Data Analysis tool) of the variance in the test can the accounted for the test after using the app.
Others 72% are cause by other causes, so it’s a measurement error.
The adjusted R Square considers the amount of independent variables in the analysis and accuracy for bias. 
The standard Error of the regression is the average distance that the observed values fall from the regression line. So, the standard error in our dataset is 3.35. 
The bottom line is the smaller the standard error, the more precise the linear regression model is. 

The observations are just the number of subjects or data points in the test, and it’s 40 participants.
In the ANOVA section the item most important is the Significance F.
To interpret this, we need the null hypothesis, and our null hypothesis is that there is no linear relationship between the student results before and after taking tests.
The alternative hypothesis is there is a linear relationship between the student results before and after taking tests.
Let’s say my alpha is 0.05, that’s means reject null hypothesis and accept the alternative hypothesis such that P ≤ 0.05.
And the opposite (null hypothesis) will be true if the P > 0.05. In this case the P value is considerably greater than the alpha value (Significance F) therefore I fail to reject the null hypothesis. 
So, I conclude the linear regression model is significant. 
The information reported by our result we can say that the predict Y is:
[bookmark: _Hlk102655629]Y = 0.5064836 * X + 8.842334096

From this equation we can predict the outcome, for example if the participant before using app got 12 the result after using app will be:
Y =  0.5064836 *  12 + 8.842334096
Y = 14.920137296

The “t Stat” from Microsoft Excel Data Analysis is used to compute the P-value.
However, to compute the P-value we need null hypothesis and in this case the intercept or slope is 0 and the alternative hypothesis the intercept or slope is different of 0.
In this case the test before using app is a significant variable that impact the test after using app therefore, we accept the alternative hypothesis.

When we select the Residual Plots option in Data Analysis, we get the following graphics:
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Residual is the difference between Actual minus Predicted value.
This is a scatterplot of the residual values from the table below. On the X axis is the independent variable “Test score before using app”. 
Residual graphics are useful when evaluating the homogeneity of variance, which is an assumption of linear regression test. 
Here we are looking at the random pattern of the graphics, with a half above zero (0) and half below (0).
Alongside can be traced 2 vertical lines on the graphic above, Y-axis around residual number 7 on the top and -8 on the bottom.
When select the standardized residuals we see a column saying, “Standardized Residuals”.
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The standardized residual is the quotient of residual over an estimate of its standard deviation.
It can be thought as Z score.
It helps to identify potential outliers in our dataset. 
Broadly speaking, any standardized residual with a value greater (>) than (±3) are considered outliers.
Fortunately, our standardized residuals are within (+3) and (-3).
When we select “Line Fit Plot” option in Data Analysis, it shows a plot.
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The orange colour is the predict Y value (Test score after using app). This value comes from the predict value from residual table. If we plot a line of the predict value it shows a straight line that best fit.
If we select the “Normally Probability Plot” in the Data Analysis we see a table called “Probability Output” and the graphic called the “Normal Probability Plot”.
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The Normal Probability graphic is used to determine how data fit the normal distribution.
What we’re looking for is the straight line of data in the graphic and drawing a line in the graphic above it shows a straight line which suggests the data is normally distributed. 
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Charts generated by Regression Data Analysis:
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To know the range helps to determine where the true value will lie with a high probability and this is called the confidence interval.
For the calculation of the confidence interval the probability with which a parameter should lie in the interval must be defined. In Excel spreadsheet 95% is the default of the confidence level however it can be change. 
With a confidence interval of 95% one can be sure that the true parameter value lies within this interval.

Let’s assume that the dataset is normally distributed, the range between the lower and upper limits is the confidence interval.
If a confidence level of 95% is selected, 95% of all values lie within this range.

We don’t know the size of the student population therefore can’t determine with accuracy whether the sample taken is small or not. Small sample vary far wider from each other and have less information, which leads to wider confidence intervals. Taking large sample, it’s more similar to each other.

The effect of sample error will reduce with larger sample. Large samples are more like each other and have more information, which leads to narrower confidence intervals.
The level of confidence affects the size of the confidence intervals. The greater the confident level we looking for the wider the confidence interval needs to be. 

The bigger the standard deviation is the greater the standard error. 
As the sample size gets bigger, we have more information, so the standard error gets smaller as larger sample decrease the spread of the sample mean. The confidence intervals are narrower with a larger sample.  
As we decrease the level of confidence (10% > 5% > 1%) the confidence interval will decrease as well.

So, what does a 10%, 5% and 1% confidence interval mean?
For every hundred confidence intervals we calculate from a sample data, about 10, 5 and 1 of them will contain the population parameter and respectively 90, 95 and 99 will not.

The p-Value (p < 0.05) means the correlation it’s statistically significant and p > 0.05 means it’s NOT statistically significant. 

The other factor that might have impact the result that might have not been considered is not knowing the true size of the population and factor it in analysis of the sample taken.

For significant level of 0.10, the p-value is 0.000423385 (< 0.04), less than 0.05, therefore it’s statistically significant and R Square (Pearson coefficient) is 0.530985814.

For significant level of 0.05, the p-value is 0. 0.000423385 (< 0.04), less than 0.05, therefore it’s statistically significant and R Square (Pearson coefficient) is 0.530985814.

For significant level of 0.01, the p-value is 0.000423385 (< 0.04), less than 0.05, therefore it’s statistically significant and R Square (Pearson coefficient) is 0.530985814.

Knowing that r (Pearson coefficient) (df = N – 2, 40 – 2) is r (38) = 0.53, and p < 0.04 
In all scenarios (alpha = 0.10, 0.05, 0.01) there is a significant positive relationship between test score before using app and test score after using app.

Based on data available our recommendation is that the app is a success and we would recommend the  continuation of the development. 
We would encourage taking more sample to more a wider participant, increasing therefore the accuracy of prediction making the development of this product highly predict a commercial success.

Regression analysis (graphics for significant level of 0.10, 005, 001) is shown below. 



































Regression level of 10% (0.10):
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Regression Output for confidence level 10%:
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Regression level of 5% (0.05):
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Regression Output for confidence level of 5%:
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Regression level of 1% (0.01):
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Regression Output for confidence level of 1%:
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RESIDUAL OUTPUT

Observation Predicted Test score after using app Residuals Standard Residuals
1 14.9201373 -0.9201373 -0.277675492
2 13.4006865 -4.400686499 -1.328022228
3 12.8942029 -2.894202899 -0.873401408
4 13.4006865 -2.400686499 -0.724469929
5 14.9201373 0.0798627 0.024100658
6 15.9331045 -0.9331045 -0.281588684
7 16.4395881 -1.439588101 -0.434433354
8 17¢4525553 -7.452555301 -2.249003445
9 17.9590389 2.040961098 0.615913382

10 16.4395881 3.560411899 1.074447395
11 15.9331045 2.0668955 0.623739766
12 15.9331045 0.0668955 0.020187466
13 15.9331045 1.0668955 0.321963616
14 14.9201373 -0.9201373 -0.277675492
15 13.9071701 6.092829901 1.838670749
16 14.4136537 0.586346301 0.176945329
17 12.8942029 -8.894202899 -2.684058307
18 12.3877193 -2.387719298 -0.720556737
19 11.8812357 -0.881235698 -0.265935916
20 11.8812357 7.118764302 2.148273283
21 11.3747521 4.625247902 1.395789504
22 17.4525553 -0.452555301 -0.136570396
23 18.4655225 0.534477498 0.161292562
24 18.9720061 -0.972006102 -0.293328259
25 17.4525553 2.547444699 0.768758053
26 16.9460717 2.053928299 0.619826574
27 17.4525553 2.547444699 0.768758053
28 14.9201373 -0.9201373 -0.277675492
29 15.4266209 -1.4266209 -0.430520163
30 14.4136537 -1.413653699 -0.426606971
31 14.9201373 -2.9201373 -0.881227791
32 11.8812357 -2.881235698 -0.869488216
33 12.8942029 7.105797101 2.144360091
34 13.9071701 3.092829901 0.9333423
35 16.4395881 0.560411899 0.169118945
36 17.4525553 -0.452555301 -0.136570396
37 17.4525553 1.547444699 0.466981903
38 17.9590389 2.040961098 0.615913382
39 14.9201373 -1.9201373 -0.579451642
40 17.4525553 -2.452555301 -0.740122696
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SUMMARY OUTPUT

Regression Statistics
Multiple R 0.530986
RSquare 0.281946
Adjusted R 0.26305
Standard E 3.357033

Observatio 40
ANOVA
df Ss Ms F Significance F

Regression 1 168.1525553 168.152555 14.92080614 0.00042338
Residual 38 428.2474447 11.2696696
Total 39 596.4

Coefficients Standard Error t Stat P-value Lower 95%  Upper 95% Lower 95.0% Upper 95.0%
Intercept = 8.842334 1.754022238 5.04117559 1.16733E-05 5.29150171 12.3931665 5.29150171 12.3931665
Test score 0.506484 0.131120092 3.86274593 0.000423385 0.24104485 0.77192235 0.24104485 0.77192235

RESIDUAL OUTPUT

PROBABILITY OUTPUT

Dbservatiorst score afti Residuals indard Residuals Percentile _core after using app
1 14.92014 -0.9201373 -0.27767549 225 4
2 13.40069 -4.400686499 -1.32802223 3.75 9
3 12.8942 -2.894202899 -0.87340141 6.25 9
4 13.40069 -2.400686499 -0.72446993 8.75 10
5 14.92014 0.0798627 0.02410066 1125 10
6 15.9331 -0.9331045 -0.28158868 13.75 10
7 16.43959 -1.439588101 -0.43443335 16.25 1%
8 17.45256 -7.452555301 -2.24900345 18.75 11
9 17.95904 2.040961098 0.61591338 2325 12

10 16.43959 3.560411899 1.07444739 23:75 13
11| 15.9331 2.0668955 0.62373977 26.25 13
12| 159331 0.0668955 0.02018747 28.75 14
13  15.9331 1.0668955 0.32196362 3125 14
14 14.92014 -0.9201373 -0.27767549 33.75 14
15 13.90717 6.092829901 1.83867075 36.25 14
16 14.41365 0.586346301 0.17694533 38.75 15
17 12.8942 -8.894202899 -2.68405831 41.25 15
18 12.38772 -2.387719298 -0.72055674 43.75 15
19 11.88124 -0.881235698 -0.26593592 46.25 15
20 11.88124 7.118764302 2.14827328 48.75 15
21 11.37475 4.625247902  1.3957895 5125 16
22 17.45256 -0.452555301 -0.1365704 53.75 16
23 18.46552 0.534477498 0.16129256 56.25 17
24 18.97201 -0.972006102 -0.29332826 58.75 17
25 17.45256 2.547444699 0.76875805 61.25 17
26 16.94607 2.053928299 0.61982657 63.75 17
27 17.45256 2.547444699 0.76875805 66.25 17
28 14.92014 -0.9201373 -0.27767549 68.75 18
29 15.42662 -1.4266209 -0.43052016 71.25 18
30 14.41365 -1.413653699 -0.42660697 73.75 19
31 14.92014 -2.9201373 -0.88122779 76.25 19
32 11.88124 -2.881235698 -0.86948822 78.75 19
33 12.8942 7.105797101 2.14436009 81.25 19
34 13.90717 3.092829901  0.9333423 83.75 20
35 16.43959 0.560411899 0.16911895 86.25 20
36 17.45256 -0.452555301 -0.1365704 88.75 20
37 17.45256 1.547444699  0.4669819 91.25 20
38 17.95904 2.040961098 0.61591338 93.75 20
39 14.92014 -1.9201373 -0.57945164 96.25 20
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SUMMARY OUTPUT

‘Regression statistics
Multiple R 0530085814
RSquare  0.281945934
Adjusted R 0.262049775.
Standard £ 2357022856

Observatio 20
ANOVA
o 5 s F Significonce F
Regression 1 1681525553 168.1525553 1492080614 0.000423385
Residual 38 a2s207a007 112696696
Total 39 596.4
Coefficients _ Standard Error Tstat Prvalue Lower 95% Upper55% _Lower 10.0% Upper 10.0%

Intercopt 8847334006
X variable _0.5061836

1754022238
0131120002

5081175503 116733605
3862715032 _0.000123385

5291501712
0211011852

1230316648 8.670043798 9.064724894
0771922318 0.489896387_0.523070811

RESIDUAL OUTPUT

PROBABILITY OUTPUT

bservatior_Predicted Y Residuals _ Standard Residuals Percentile [2
1 149201373 09201373 0277675492 125 7
2 124006865 4100686199  -1.328022228 275 9
3 128942029 2892207899 -0.873401408 625 °
4 134006865 2.400686499 0724469929 575 10
5 149201373 00798627 0.024100658 1125 10
6 150231085 09331085 0281588680 1375 10
7 164395881 1439588101 0.434433354 16.25 1
& 174505553 7.452555301  -2.249003445 1875 1
9 179500389 2040901098 0.615013382 2125 12
10 164205881 2560411899 1074007205 2275 12
11159331085 2.0668955 0.623739766 2625 13
12 159331085 00668955 0.020157466 2875 1
13159231015 10668955 0321963616 2125 1
14 ammaa 0901373 027767509 275 14
15 135071701 6092829901 1838670749 3625 14
16 144136537 0586346301 0176945220 3875 15
17 128902029 8890202890 2680058307 025 5
18 123877193 2387719298 0720556737 4375 15
19 118812357 0881235698  0.265935916 4625 15
20 1L8E12357 7118763302 2108273283 875 15
21 113747521 4625247902 1395789508 5125 16
22 17.4525553 0.452555301 0.13657039 5375 16
23 184655225 0534477198 0161202562 56.25 17
24 189720001 0972006107 0293328250 5875 17
25 17.4525553 2547444699 0768758053 6125 17
26 169160717 2.052928299 0619826574 6275 7
27 asra 2507808699 0.7687580532 66.25 Y]
28 149201373 09201373 0277675492 6875 15
29 154266200 14266209  -0.430520163 7125 18
30 104136537 1412053099 -0.4266069/1 s 19
31 149201373 29201373 0881227791 7625 19
32 118812357 2881235698  0.869488216 7875 19
33 128902020 7105/97101 2144360001 8125 19
139071701 3092829901 09333423 8375 20
35 164395881 0560411899 0.169118945 8625 20
36 17.4525553 0452555301  -0.136570396 8875 20
7 174w 1547282699 0.466981903 9125 20
38 17.9590389  2.040961098 0615913382 5375 20
39 149201373 19201373 -0.579451612 %6.25 20
40_17.4505553 _2.452555301 0740122696 5875 20
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SUMMARY OUTPUT

Regression Statistics
Multiple R_0.530985814
RSquare  0.281945934
Adjusted R 0.263049775
Standard E 3.357032856

Observatio 40
ANOVA
df ss s F Significance F

Regression 1 1681525553 168.1525553 14.92080614 0.000423385
Residual 38 4282474447 11.2696696
Total 39 596.4

Coefficients _Standard Error tstat Pvalue Lower 95% Upper 95% __Lower 5.0% _ Upper 5.0%
Intercept | 8.842334096 1754022238 5041175593 1.16733F-05 5291501714 12.39316648 8.731616204 8.953051989
X Variable __0.5064836 _0.131120092 3.862745932 0.000423385 0241044852 0.771922348 0.498207 __ 0.5147602

RESIDUAL OUTPUT

PROBABILITY OUTPUT

bservatior,_Predicted Y Residuals __Standard Residuals Percentile 4

1 149201373 09201373 0277675492 125 4

2 13.4006865 -4.400686499 -1.328022228 375 B}

3 12.8942029 -2.894202899 -0.873401408 6.25 B}

4 13.4006865 2.400686499 0.724469929 8.75 10

5 149201373 0.0798627 0.024100658 1125 10

6 159331045 09331045 -0.281588684 1375 10

7 164395881 1.439588101 0.434433354 16.25 11

8 174525553 -7.452555301 -2.249003445 1875 11

9 17.9590389  2.040961098 0.615913382 2125 12
10 16.4395881  3.560411899 1.074447395 23.75 13
11 159331045 2.0668955 0.623739766 26.25 13
12 159331045 0.0668955 0.020187466 2875 14
13 15.9331045 1.0668955 0.321963616 3125 14
14 149201373 09201373 0.277675492 33.75 14
15 13.9071701  6.092829901 1.838670749 36.25 14
16 14.4136537  0.586346301 0.176945329 38.75 15
17 12.8942029 -8.894202899 2.684058307 4125 15
18 12.3877193 -2.387719298 -0.720556737 4375 1s
19 11.8812357 0.881235698 0.265935916 4625 15
20 11.8812357  7.118764302 2.148273283 a8.75 15
21 113747521 4.625247902 1.395789504 51.25 16
22 17.4525553  -0.452555301 -0.126570396 53.75 16
23 184655225  0.534477498 0.161292562 56.25 17
24 189720061 -0.972006102 -0.293328259 58.75 17
25 17.4525553  2.547444699 0.768758053 61.25 17
26 16.9460717  2.053928299 0.619826574 63.75 17
27 17.4525553  2.547444699 0.768758053 66.25 17
28 149201373 09201373 0.277675492 68.75 18
29 154266209 1.4266209 0.430520163 7125 18
30 14.4136537 -1.413653699 -0.426606971 73.75 19
31 149201373 2.9201373 0.881227791 76.25 19
32 11.8812357 2.881235698 0.869488216 78.75 19
33 12.8942029  7.105797101 2.144360091 81.25 19
34 13.9071701  3.092829901 0.9233423 83.75 20
35 16.4395881  0.560411899 0.169118945 86.25 20
36 17.4525553 -0.452555301 -0.136570396 88.75 20
37 17.4525553  1.547444699 0.466981903 91.25 20
38 17.9500389  2.040961098 0.615913382 93.75 20
39 149201373 -1.9201373 -0.579451642 96.25 20
40 17.4525553 2.452555301 0.740122696 98.75 20
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SUMMARY OUTPUT

Regression Statistics
Multiple R 0530985814
R Square 0281945934
Adjusted R Square  0.263049775
Standard Error 3357032856

Observations 0
ANOVA
of 55 ms F Significance F

Regression 1 1681525553 1681525553 1492080614 0000423385
Residual 38 4282474447 11.2696696
Total 39 5964

Coefficients _Standard Error tstat Pvalue Lower 95% Upper 95% _Lower 1.0% _ Upper 1.0%
Intercept 8842334006 1754022238 5041175503 1.16733E05 5291501714 12.39316648 8.820204997 8.864463195
X Variable 1 05064836 0131120092 3862745932 _0.000423385 0241044852 0771922348 0.504829363 0508137838

RESIDUAL OUTPUT

PROBABILITY OUTPUT

Observation __Predicted Y __ Residuals __ Standard Residuals Percentile v
1149201373 09201373 0.277675192 125 a
2 13.4006865 -4.400686499 1328022228 375 o
3 12.8942029 2894202899 0.873401408 625 o
4 134006865 -2.400686499 0.724469929 875 10
5 14901373 00798627 0.024100658 1125 10
6 150331045 09331045 0281588684 1375 10
7 164395881 1439588101 -0.434433354 1625 1
8 17.4525553 7.452555301 2249003445 1875 1
9 17.9590389 2040961098 0615913382 2125 12

10 164395881 3560411899 1.074447395 2375 13
11 159331045  2.0668955 0623739766 2625 13
12 159331085  0.0668955 0020187466 2875 14
13159331045 10668955 0321963616 3125 1
14149201373 09201373 0277675192 3375 1
15 139071701 6092829901 1.838670749 36.25 14
16 144136537  0.586346301 0176945329 38.75 15
17 12.8942029 8894202899 2684058307 4125 15
18 123877193 2387719298 0.720556737 4375 15
19 118812357 0881235698 0265935916 4625 15
20 118812357 7.118764302 2148273283 4875 15
21 113747521 4625247902 1.305789504 5125 16
22 174525553 0.452555301 0136570396 5375 16
23 184655225 0534477498 0161202562 56.25 17
24 189720061 -0.972006102 0.293328259 5875 17
25 17.4525553  2.547444699 0768758053 6125 17
26 169460717  2.053928299 0619826574 6375 17
27 17.4525553 2547444699 0.768758053 66.25 17
28 149201373 09201373 0.277675492 68.75 18
29 154266209 14266209 0.430520163 7125 18
30 144136537 -1.413653699 0.426606971 7375 19
31 149201373 29201373 0881227791 7625 19
32 118812357 -2.881235698 0.869488216 7875 19
33 128942029  7.105797101 2144360091 8125 19
34 139071701  3.092829901 09333423 8375 20
35 164395881 0560411899 0.169118945 8625 20
36 174525553 -0.452555301 0136570396 8875 20
37 174525553 1547444699 0.466981903 9125 20
38 17.9590389 2040961098 0615913382 9375 20
39 149201373 19201373 0579451642 9625 20
40 17.4525553  -2.452555301 740122696 98.75 20
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