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Figure 8: Time Seris Prediction of 2014 LPV

The results demonstrate that the L\VP rate increased since Sep 2013, especially during the 1% quarter of 2014.
These results match what was observed during the 1%t quarter of 2014. If CPC and traffic remain constant, a high
LVP rate could generate increased income and the ROI for the marketing department would increase. However,
we must remain mindful of the fact that cost per click has seen a steady increase the past two years and that the
web visit traffic is gradually slowing, especially compared to recent years. This data serves as justification for
the marketing department of the institution to focus on ways to increase web site traffic to the university. Table 9

below is a paired samples test showing comparison of the 2013 actual LPV and the forecasted LPV for the rest
of 2014 if an increase in site traffic is seen.

Paired Samples Test

Paired Differences
95%
Confidence
Interval of the Sig.
Std. Std. Difference (2-
Deviati | Error Uppe taile
Mean on Mean |Lower |r t df d)
Pair1 LVPSP2012 - .334
LVPSP2013 19792 |.65736 |.06891 |.06102 82 2.872 90 |.005
Pair2 LVPSU2012 - .383
LVPSU2013 27145 |.54175 |.05648 |.15926 64 4.806 91 ].000
Pair 3 LVPFA2012 - .682
LVPEA2013 51215 |.82458 |[.08597 |.34138 01 5.957 91 ].000
Pair4 LVPWI2013 - i -
LVPWI2014 -.63171 |.67524 |.07118 490 |-8.875 |89 |.000
77313 )8

Table 9: LPV Paired Samples Comparison based on Model predictions with constant site traffic

The LVP of 2014 was predicted via time series model show in Table 9 above. We built another model shown in
Table 10 with existing data sets for the LVP of 1% quarter of 2013 and LVP of 1% quarter of 2014 just for the first
quarter of 2014 to understand traffic values effect on the model. Table 11 shows the comparison of the model
and with a sig level of .027 for 2014 reflects that the model has some slight variance in forecast values based on
what was seen in the first Quarter of 2014,

Model Description

Model Type
Model ID LVP1qt2013 Model_1 | ARIMA(2,0,3)
LVP1qt2014 Model_2 | ARIMA(0,0,7)

Table 10: LVP 2013 Q1 vs 2014 Q1
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Model Statistics

Model Fit
statistics Ljung-Box Q(18)
Number of | Stationary  R- Number of
Model Predictors squared Statistics | DF Sig. Outliers
LVP1qt2013-Model _1 | o 560 25.499 14 .030 0
LVP1qt2014-Model_2 | o 213 29.952 17 027 0
Table 11: Statistical 2013 vs 2014
Cost Trend

Cost per click is another indication of how web site visits impact the marketing departments return on
investment. The higher the CPC value the less revenue the organization receives upon click. Comparing the CPC
trend between 2012 and 2013, we see a significantly higher CPC of 2013 compare to 2012. Using this
information combined with the LPV analysis the marketing department can focus on strategies to decrease the
CPC moving into 2014 which is needed based on the projected application rates in the upcoming years.
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Figure 9: Cost Per Click Analysis 2012 and 2013

Another metric to investigate is the return of investment, which for marketing just like all other departments, is
always looking for ways to get more and spend less in doing so. If we can decrease the cost per click in 2014 and
beyond and increase the performance of the website, individual page visits, the marketing department should see
a significant increase in revenue being generated, be able to improve the application rate total, and improve the
lead quality. To determine whether the ROI on leads is better than that seen in previous years, such as 2012, we
will analyze ROI trend showing in figure 10, although we must keep in mind that the number calculated in our
model is the exact lead number, and therefore not accumulated.

We will limit our definition of ROI for the marketing department to the daily admitted active leads numbers
(students whose status is still active) / (daily CPC * daily traffic). A simple way to define ROI is our quality
return divided by investment. If the ROI rate is increasing, this means we will achieve a better return. If the ROI
rate is decreasing, this means that our investment was not worth the capital. The ROI trend in Figure 10 used
same data as our previous charts. Figure 6 above uses an orange line to represent the data points from April 1%,
2013 through March 31%,2014. The blue line represents the data points from April 1%, 2012 through March 31%,
2013. From Figure 10 we concluded that the ROI of 2012 is decreasing and the ROI of 2013 is increasing. More
specifically, ROI declined starting in October 2012 and showed increasing trends beginning in September 2013.
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Figure 10: ROI trend across 2012 and 2013

How to Improve ROI

In order to solve this problem the marketing department would like to lower the CPC value they are seeing at
present day. As we have seen, the site visit is significantly related to the admission record, and that site visits
also significantly relate to the website speed --In this case the website speed comes up to be a very important
factor. One way to decrease CPC easily is to increase the performance (speed up) the website. Web and Mobile
performance is not just an IT issue, it also affects the marketing and lead generation for the entire university.
Slower IT infrastructure that is seen or experiences by potential leads will result in increased page abandonment,
loss of revenue and etc [Compuware Tech]. Poor web performance will push potential customers to look to
alternate service providers (competitors) which in this case study are other universities. From figure 11 below we
understand that the visit loss is quite related to loading time, also related to revenue loss.

Revenue Increase by Reducing Load Times . .
Visitor loss vs page load time
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Figure 11: Revenue lost based on Web page load time

Based on real time speed tests which were generated on May 10th 2015, Only New York, Dulles, and Miami
have a loading speed lower than 10 seconds and basically those all located in east coast. The statistics in Figure
12 is from google analytics.
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Avg. Domain Lookup Time Avg. Server Connection Time  Avg. Server Response Time Avg. Page Download Time
Avg. Page Load Time (sec) Avg. Redirection Time (sec) (sec) (sec) (sec) (sec)
Tablet and Desktop Traffic Tablet and Desktop Traffic Tablet and Desktop Traffic Tablet and Desktop Traffic Tablet and Desktop Traffic Tablet and Desktop Traffic
45.17% 33.48% 20.63% 36.32% 133.47% 54.31%
11.44 vs 7.88 0.72vs 0.54 0.04 vs 0.04 0.20 vs 0.15 0.90vs 0.38 0.28vs 0.18
POV WSUUVIEY WY 1 I DUUVIUSURY NNUUR RSP Y SN N XY T VA T WYV W | M b PO
Tablet Traffic Tablet Traffic Tablet Traffic Tablet Traffic Tablet Traffic Tablet Traffic
-48.65% -43.00% -6.71% -29.85% 22.08% -48.22%
6.49vs 12.64 0.29vs 0.51 0.02vs 0.02 0.07vs 0.10 014vs 012 0.51vs 0.99
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Figure 12: Web Page and Speed Tests impact on Web and Mobile Traffic

For locations like California, Denver and Oregon, average page load time is around 15 seconds, which is
basically west coast and Midwest. For international location, average loading time is approximately 23 second.
Going back to our previous research results in Figure 11, if the loading speed average is more than 10 seconds,
the marketing department is going to lose 90% of its visitors. This could be one of the reasons why most of the
universities leads are observed to be coming from east coast instead of west coast and international location.
Additionally the marketing campaign’s cost is also strongly related to site speed. The faster speed the university
has, the less money is lost in marketing.

In the case we may now indicated, the most effective way to improve our web visits , university applications,
and marketing departments ROI is to increase the performance (Speed) of the website. Additional math models
could be used to prove this hypothesis. According to real data provide by Google analytics dated between March
2014- March 2015, the statistical analysis results of the universities cost per click is shown in Figure’s 13 and 14
below.

Regression Statistics: Model 5 for Cost_per Click (1 variable, n=51)

#
Adj.RSg Std.Err.Reg Case 1(2.50%,49 Conf.
R-Squared r . s  # Missing 1] level
0.133 0.115 0.459 51 0 2.010 95.0%
Summary Table: Model 5 for Cost_per_Click {1 variable, n=51)
Coefficien P- Lowerds
Variable t Std.Err. 1-5tat.  value %  Upper95h%
Intercept 2.576 0.401 6.426 0.000 1.770 3.382
Avg._Page_Load Time__sec 0.125 0.046 2733  0.009 0.033 0.216

Figure 13: Google Analytics Cost per Click Statistical Analysis

Model 5 for Cost_per_Click (1 variable, n=51)
Predicted Cost_per_Click= 2.576 + 0.125*Avg. Page Load_Time__sec
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Figure 14: Google Analytics Cost per Click Statistical Model
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CONCLUSIONS

Stepping back from the detailed analysis we see that by using certain quality management techniques such as
statistical analysis the marketing department studied in this case study was able to identify target goals for its
metrics and hypothesize solutions to reach its goals. During this case study statistical analysis was extremely
important to gaining insight into potential problems forthcoming by looking into the trends for university
admission application rates and overall university attendance rates for the Country both of which were predicted
to remain in decline in the upcoming 5 years. Once these issues were identified, quality management techniques
such as root cause analysis and the five why’s techniques were used to brainstorm solutions to combat the
declining admission rate numbers. From there using general industry research on quality in marketing we were
able to determine ways to increase the ROI of the marketing group by focusing on the web site traffic and using
statistical analysis and models to understand how the admission rate trends could be impacted by generating
more quality leads from the university web site.

Moving forward additional areas to implement quality management to increase the quality of the university
marketing department would be the internal department processes used to determine and decide on which
marketing strategies to use and to increase the effectiveness of those strategies by specifically targeting certain
desired demographics. The analysis done in this paper could be supported by bolstering the data collected here
with demographic information on potential clientele combined with data on the ideal clientele to determine the
effectiveness of marketing strategies and initiatives. One other area to investigate for adding quality management
techniques would be how the marketing department processes can be continuously improved based on what the
statistical analysis is telling the marketing department on the effectiveness of specific marketing campaigns.
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