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Q.1. Analysis of Salesforce Image Ratings Between U.S. and Non-U.S. Customers

Objective:
The purpose of this analysis is to determine whether there is a significant difference in how U.S. and non-U.S. customers perceive Salesforce's image. This information is crucial for HBAT as it plans to expand its operations in the U.S. The Marketing Director is concerned that U.S. customers may have a lower opinion of Salesforce compared to international customers, which could impact HBAT’s expansion efforts. An independent samples t-test is conducted to investigate these concerns.

Hypotheses:
- Null Hypothesis (H₀): There is no significant difference in the Salesforce image ratings between U.S. and non-U.S. customers.
- Alternative Hypothesis (H₁): There is a significant difference in the Salesforce image ratings between U.S. and non-U.S. customers.
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Methodology:
To test these hypotheses, an independent samples t-test was used. This test compares the mean ratings of two independent groups to determine if there is statistical evidence that the associated population means are significantly different. The process begins with Levene's Test for Equality of Variances, which helps determine which form of the t-test to use. The significance level (α) was set at 0.05.

Results and Interpretation:
- Levene's Test: The results indicated that the assumption of equal variances was not violated, allowing for the use of a standard t-test.
- Independent Samples t-test: The test produced a one-sided p-value of <0.001, which indicates a significant difference in Salesforce image ratings between U.S. and non-U.S. customers. Since this p-value is much lower than the alpha level of 0.05, the null hypothesis is rejected.

Effect Size:
- Cohen's d = 0.9871
- Hedge's g = 0.9947

These effect sizes are large, indicating substantial practical significance in the difference between the two groups' ratings.

Mean Ratings:
- U.S. customers: 4.587
- Non-U.S. customers: 5.466

According to the data, customers outside of the United States have a more favorable opinion of Salesforce.

One-Tailed Test Justification:
A one-tailed test was chosen because the hypothesis anticipated a specific direction in the difference: that U.S. customers would rate Salesforce’s image lower than international customers. Prior evidence or theoretical justification supports this strategy. The Marketing Director's concerns suggest that a lower rating in the U.S. could potentially impact business strategies and expansion plans, prompting the need to verify if the ratings in the U.S. are indeed lower than elsewhere.

Conclusion:
The statistical analysis supports the Marketing Director’s concerns that U.S. customers rate Salesforce’s image significantly lower than international customers. This information is vital for HBAT’s market penetration and promotional strategies in the U.S. It highlights the need for HBAT to improve the perception of Salesforce’s image among U.S. customers to better align with more favorable international perceptions. This can be achieved through targeted marketing efforts and customer engagement strategies tailored to address the specific concerns and preferences of the U.S. market.

 Q.2. Title: Quantitative Analysis of Customer Tenure and Perceptions of HBAT’s Product Line

Introduction:
The primary goal of this analysis is to determine if there are differences in HBAT's product line ratings among customer groups with varying lengths of tenure. Understanding these differences is crucial for evaluating long-term customer loyalty and satisfaction, as longer tenure is often associated with higher levels of trust and satisfaction with the company's offerings.

Methodology:
Data Collection:
The study sampled 100 respondents, divided into three groups based on how long they have been customers of HBAT:
- Less than one year: 32 respondents
- One to five years: 35 respondents
- More than five years: 33 respondents
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Statistical Analysis:
To compare the means of product line ratings across these groups, a one-way ANOVA (Analysis of Variance) was employed. This method is suitable for assessing differences among more than two independent groups.

Hypotheses:
- Null Hypothesis (H₀): There are no significant differences in the average ratings of HBAT's product line among the three customer tenure groups.
- Alternative Hypothesis (H₁): There are significant differences in the average ratings of HBAT's product line between at least two of the tenure groups.

The significance level for the test was set at α = 0.05.

Statistical Tests and Results:
Descriptive Statistics:
The analysis included the calculation of mean scores, standard deviations, and 95% confidence intervals for each tenure group, which provided initial insights into potential differences in product line ratings.

ANOVA Results:
The ANOVA yielded an F-statistic of 38.758 with a p-value of <0.001, leading to the rejection of the null hypothesis. This indicates significant differences in product line ratings among the tenure groups.

Post Hoc Analysis:
The REGWQ post hoc test was selected to further explore these differences due to the slight variations in group sizes. This test revealed substantial differences between all pairings of groups, indicating that customer satisfaction with the product line increases with tenure.

Discussion:
The statistical results suggest a positive correlation between customer tenure and product line ratings. This implies that longer-term customers have a higher level of satisfaction and loyalty towards HBAT's products. An effect size analysis, with an Eta-squared value of 0.444, confirmed a strong association between tenure and product evaluations.
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Conclusion:
The study's findings indicate that customers with longer tenure have a significantly more favorable perception of HBAT's product line. This highlights the importance of maintaining long-term relationships to enhance customer satisfaction and loyalty. These insights are valuable for developing targeted marketing and customer service strategies that focus on fostering long-term customer engagement and satisfaction. By leveraging these findings, HBAT can better cater to the needs of its loyal customers and improve overall customer retention.
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Q.3 Evaluating Factors Influencing the Likelihood to Recommend: A Statistical Analysis

Introduction:
Understanding the reasons behind customer recommendations is crucial for corporate growth. HBAT has identified several factors that may influence customers' willingness to recommend their products. These factors include technical support, product line, Salesforce image, warranty and claims, new products, price flexibility, and delivery speed. This analysis aims to evaluate the predictive power of these variables on the likelihood of recommending HBAT's products (variable X20).

Hypothesis:
- Null Hypothesis (H₀): None of the factors significantly predict the likelihood of recommending.
- Alternative Hypothesis (H₁): At least one of the factors significantly predicts the likelihood of being recommended.

Methodology:
A linear regression model was used to analyze the relationship between 'likelihood to recommend' (X20) as the dependent variable and the seven identified factors as independent variables. The analysis was conducted using SPSS software, which included diagnostics for collinearity and residual analysis to ensure the robustness of the model.

[image: ]









Procedures:
1. Variable Entry and Regression Setup: All seven factors were included in the regression model. Model fit, estimates, and collinearity diagnostics were incorporated into the analysis. The Durbin-Watson statistic was used to check for autocorrelation, and residual plots were generated to assess normality and homoscedasticity.
2. Model Execution: The regression model was executed, producing outputs such as ANOVA, coefficients, and diagnostics for multicollinearity and residuals.

Collinearity Diagnostics:
The Variance Inflation Factor (VIF) and tolerance levels were examined to detect multicollinearity among the predictors.

Residual Analysis:
Scatter plots and histograms of standardized residuals were analyzed to identify any deviations from normality and the presence of outliers.
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Results:
The regression model produced an R-squared value of 0.408, indicating that the independent variables explain approximately 40.8% of the variance in the likelihood to recommend. The ANOVA results showed a significant F-statistic (F = 9.070, p<0.001), leading to the rejection of the null hypothesis and confirming the model's statistical significance.

Individual Predictors Analysis:
- Technical Support (X8), Salesforce Image (X12), and Delivery Speed (X18) had significant positive coefficients, indicating a strong positive relationship with the likelihood to recommend.
- Product Line (X11) showed a high VIF, suggesting redundancy with other variables, especially new products, which undermines the reliability of its coefficient.
- Warranty and Claims (X14) and Price Flexibility (X17) had negative impacts on the likelihood to recommend, with Warranty and Claims showing marginal significance (p = 0.067).
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Collinearity and Residual Findings:
- Multicollinearity was detected in Product Line (X11), Price Flexibility (X17), and Delivery Speed (X18), with VIF values exceeding 10, indicating overlapping variance explained by these variables.
- Residual plots demonstrated a normal distribution of errors, and the Durbin-Watson value (2.233) indicated no substantial autocorrelation.
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Conclusion:
The analysis reveals that technical support, Salesforce image, and delivery speed significantly influence the likelihood of recommending HBAT products. However, the presence of multicollinearity among some predictors, particularly product line, price flexibility, and delivery speed, suggests the need for model refinement. HBAT should consider revising the model by removing or combining highly collinear variables to better isolate the individual effects of each predictor. This refined model will provide clearer insights and enable more targeted strategic actions to enhance customer referrals. By addressing these issues, HBAT can improve its customer satisfaction and increase the likelihood of positive recommendations, driving further corporate growth.
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Variables Entered/Removed”

Variables Variables
Model Entered Removed Method

1 X18- Delivery . Enter
Speed, X8 -
Technical
Support, X15-
New Products,
X12-
Salesforce
Image, X17 -
Price Flexibiliy,
X14 - Warranty
&Claims, X11
- Product Line®

a. Dependent Variable: X20 - Likely to
Recommend

b. All requested variables entered,

Model !ummarf’

Adjusted R Std. Error of the
Model R R Square Square Estimate

1 639 .408 363 8325

a. Predictors: (Constant), X18 - Delivery Speed, X8 - Technical
Support, X15 - New Products, X12 - Salesforce Image, X17 -
Price Flexibility, X14 - Warranty & Claims, X11 - Product Line

b. Dependent Variable: X20 - Likely to Recommend
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Sum of
Model Squares df Mean Square F Sig
1 Regression 44.002 i 6.286 9.070 <001®
Residual 63758 92 693
Total 107.760 99

a. Dependent Variable: X20 - Likely to Recommend

b. Predictors: (Constant), X18 - Delivery Speed, X8 - Technical Support, X15 - New
Products, X12 - Salesforce Image, X17 - Price Flexibility, X14 - Warranty & Claims, X11

- Product Line
Coefficients”
Standardized
Unstandardized Coefficients Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. Tolerance VIF
1 (Constant) 4100 1417 2893 005
X8 - Technical Support 205 093 301 2213 029 347 2878
X11 - Product Line A7 381 148 308 759 028 35.790
X12 - Salesforce Image .385 087 396 4423 <.001 803 1.246
X14 - Warranty & Claims -329 A77 -.258 -1.854 067 331 3.021
X15 - New Products 006 058 -.008 -.096 924 949 1.054
X17 - Price Flexibility =218 378 -.253 -.580 563 034 29.672
X18 - Delivery Speed 564 727 397 176 440 025 40.719

a. Dependent Variable: X20 - Likely to Recommend
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a. Dependent Variable: X20 - Likely to Recommend
Residuals Statistics”
Minimum _Madmum  Mean  Std.Deviation N
Predicted Value 5395 9093 7.020 6667 100
Std. Predicted Value -2437 3119 000 1.000 100
Standard Error of Predicted 139 512 226 065 100
Value
4.931 8.983 7.016 6850 100
Residual 18853 20034 .0000 8025 100
Std. Residual -2.265 2407 000 964 100
-2.308 2471 002 1.016 100
Del 20449 21124 0040 8974 100
Stud. Deleted Residual -2.365 2544 005 1.029 100
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a. Dependent Variable: X20 - Likely to Recommend
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Group Statistics

X4 - Region N Mean  Std. Deviation _Std. Error Mean
X12- Salesforce Image USA/North America 39 4587 9012 1443
Outside North America 61 5.466 1.0378 1329

Independent Samples Test
Levene's Test for Equality of

Variances testfor Equality of Means
95% Confidence Interval of the
significance Mean st Error Difference
F Sig. t df One-Sidedp Two-Sidedp  Difference Difference Lower Upper
X12- Salesforce Image Equal variances assumed 1546 217 -4.341 98 <001 <001 -8784 2024 -1.2800 -4768
Equal variances not -4.478 89.158 <001 <001 -.8784 1962 -1.2682 -.4886

assumed

Independent Samples Effect

95% Confidence Interval

Standardzer® _PointEstimate _ Lowst _ Upper
X12- Salesforce Image  Cohen's d 9871 -890 -1.308 -467
Hedges' comrection 9947 -883 1208 -484
Glass's delta 1.0378 846 1273 -414

a. The denominator used in estimating the effect sizes.
Cohen's d uses the pooled standard deviation.
Hedges' correction uses the pooled standard deviation, plus a correction factor.
Glass's delta uses the sample standard deviation of the control group.
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Descriptives

95% Confidence Interval for

Mean
N Mean Std. Deviation Std. Eror  Lower Bound  UpperBound  Minimum  Maximum
Less than 1 year 32 4831 1.0532 1862 4452 5211 23 69
11to 5years 35 5.603 9922 1677 5.262 5944 36 73
Over § years 33 6.964 9243 1609 6.636 7.201 53 84
Total 100 5.805 13153 1315 5544 6.066 23 84
Tests of Homogeneity of Variances
Levene
Statistic df dr Sig.
X11-ProductLine Based on Mean 049 2 97 952
Based on Median 024 2 97 977
Based on Median and with 024 2 91333 977
adjusted df
Based on timmed mean 062 2 97 940
ANOVA
X11 - Product Line
Sum of
Squares df Mean Square F Sig.
Between Groups 76.073 2 38.036 38.758 <001
Within Groups 95.195 97 981
Total 171.268 99
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95% Confidence Interval

Point Estimate _ Lower Upper
X11- ProductLine _Eta-squared 444 201 550
Epsilon-squared 433 276 541
Omega-squared Fixed- 430 274 538
g ]
Omega-squared Random- 274 159 368
effect

a. Eta-squared and Epsilon-squared are estimated based on the fixed-effect model.

Robust Tests of Equality of Means
X11 - ProductLine
Statistic® dft dr2 sig.

Welch 39.485 2 64183 <.001

a. Asymptotically F distributed.




