Virtual Beach 1.0

Learning Module Il — Model Evaluation and Nowcasting

In this module you will learn how to:
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“Fit” your model

Identify influential outliers

Identify “best, unbiased” models based on Mallow’s Cp
Make single-day predictions with 95% confidence intervals
Save your model

Make real-time predictions

“Fitting” Your Model. Start in the “Input Spreadsheet” tab with the data set
used in Module 1.

In addition to the previously excluded columns: E (DAY), N (WSPD_MET), and
O (WDIR_MET), use the F4 key to exclude the following variables (Note: You
can only exclude one variable at a time): Columns O through W (the original
wind speed and categorical wind directions as measured at the beach), and
columns AC and AD (the wind vector times velocity interaction terms).

In the lower right-hand corner, click the “Fit the current model” button. (A pop-
up window will ask whether you want to start the “model selection” process.
Clicking yes will freeze the ability to conduct certain operations, such as
transforming variables, although these functions can be restored later by
canceling-out of the model selection process.) For now, click “No.”
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A3.

The “Model fitting” tab will automatically open, and you will see three main
figures. To the left is a text/table summary of the resulting model. In the upper
right corner is a bar chart showing P-values (measures of statistical significance —
lower is better) associated with the different explanatory variables. In the lower
right is a plot of predicted IN(ECOLLI) versus observed. See & below for details.
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@ Information presented in the “Model fitting” tab is interpreted as follows:

The MLR results table (left side of the window)

e Variable: Name of variables included in the fit model
e Coefficient: The partial regression coefficient for the constant and each of the
explanatory variables.

o For the constant (Const.), the coefficient is the hypothetical value of
In(ECOLI) if all explanatory variables had a measure of zero (in this case,
that value is negative: -1.7753).

o For the explanatory variables (everything from “1. Sqrt(O6RAIN)” down),
the coefficients represent the expected increase or decrease in In(ECOLI)
in response to a one unit (e.g., 1 inch of rainfall) change in the variable in
question—controlling for variation in all of the other explanatory variables

e t-Statistic: Used to calculate the P-value (described below). Higher values
indicate higher levels of confidence in the accuracy of the estimated
coefficients.

Continued



e P-value: Commonly-used measure of statistical significance. Lower values
indicate higher levels of confidence in the accuracy of the estimated
coefficients. A P-value of .05 or less indicates a 95% confidence that the
estimated relationship (coefficient) between the explanatory variable in
question and In(ECOLI) is statistically significant.

e R-square: Known as the coefficient of determination, this is a measure of the
model’s “goodness of fit,” interpreted as the percent of the variation in the
response variable that is explained by the combined variation in the
explanatory variables. In this example approximately 70% of the variation in
In(ECOLI) is explained by the variation in the explanatory variables.

e Adj. R-square: An adjusted version of R-square, discounted according to the
number of explanatory variables in the model (additional variables typically
inflate un-adjusted R-square). Unlike R-square, adjusted R-square is not
interpretable by itself; however, it provides a relative basis for comparing the
efficiency of models with different numbers of variables.

P-Values for Modeled Variables bar chart

Graphically displays the p-Values (statistical significance) of the constant
(“Const.”) and the different explanatory variables, listed from left to right in the
order they are listed in the MLR results table on the left of the screen. Low bars
represent explanatory variables for which we have higher levels of confidence in
our estimated model coefficients.

Estimated Resp. Vs. Observed Resp. scatter plot

Graphically displays how well model-estimated values of the response variable
match observed values for the various data points (days) included the model.

e Red dots are data points of

Estimated Resp. vs. Observed Resp.
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A4,

Look at the Estimate Resp. vs. Observed Resp. scatter plot and note that 4 of the
12 observed exceedances (the number of points to the right of the blue horizontal
line) are “false non-exceedances” (Type Il Errors).

£\ Note: One of the primary goals of model fitting and evaluation is to minimize the

A5,

number of false exceedances and non-exceedances. Altering and re-fitting the
model will hopefully produce more accurate estimates.

Move your mouse to inside the Estimate Resp. vs. Observed Resp. scatter plot,
right click and select “Show residual plot.” The graph will change to a plot of
observed In(ECOLI) against model residuals (error = estimated-observed values).
The blue horizontal blue line (235 CFU threshold) rotates and the number of
“false positives” and “false negatives” remain unchanged.
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£ Residual plots are an important diagnostic for ensuring that OLS assumptions —

especially the assumption that errors are random — are not violated. Tapering of
cone-shaped clouds of data points indicate heteroschedasticty (one type of non-
randomness) which would indicate that the model’s estimates of In(ECOLI),
while on average unbiased, should be viewed as having a lower degree of
confidence in their accuracy than the our tests for statistical significance suggest.



B.1

B.2.

Identify influential outliers. In addition to our own visual inspection of the
scatter plots, Virtual Beach can automatically detect data outliers, including
“influential outliers (those likely to skew the model as fitted).

In the “Input Spreadsheet” tab, right click anywhere within the table and select
“Check outlier cases for the current model.” (Click “OK” in the warning window
that pops up—we haven’t made any changes to the model yet.)
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Note that there are no “influential outliers;” i.e., those observations likely to skew
the model as a whole. (Had there been any, clicking on the “Exclude cases”
button would automatically exclude them from the model.)



Identify “Best, Unbiased” Models based on Mallow’s Cp

Building an MLR model for your beach should be an intuitive process. Start with
a conceptual model — that is, a list of the factors or variables that you believe
affect water quality at your beach, based on your experience. Use Virtual Beach
to translate your conceptual model into an MLR model, and refine that model as
you go — by adding, excluding, transforming, or combining variables; checking
scatter plots; and evaluating the results in the “Model fitting” tab.

O] Selecting a “best” model is a difficult process if you are manually re-fitting the
model with each change you make to the data and variables. Therefore, Virtual
Beach provides an automated process selecting a “best, unbiased” model using a
test statistic known as Mallow’s Cp. The program conducts a backwards
regression, whereby the “full” model (all of the non-excluded variables) is fit, and
then variables are removed one at a time according to their level of statistical
significance. At each step, the model is re-fit until there is only one variable
left—that with the highest level of statistical significance.

@ The model with the lowest Mallow’s Cp is considered the best, unbiased model,
in that it has the best fit for the smallest possible number of explanatory variables.
Too many variables in a model can lead to reduced statistical significance and can
also be inefficient in terms of future data collection.

In the “Input Spreadsheet” tab, click the “Fit the current model” button in the
lower right-hand corner. This time click “Yes” when the program asks if you
would like to begin the “model selection” process.
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C.2. The “Model fitting” tab will automatically re-open. Towards the bottom-left of
the window, click the “Automate model selection” button. Click “Yes” on the
Confirm window that pop’s up.
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C.3. The “Model Evaluation” tab will automatically open and you will see a Cp Plot
on the left side and list of Model Cp-statistics on the right. The different models
mare denoted by the number of explanatory variables (p) +1.
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C.5.

In the Cp Plot and statistics in the “Model Evaluation” tab, notice that the model
with the lowest Cp value is the 7 variable (+1) model. Click on the model fitting
tab to view more detailed information.
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Copy the backwards regression results from the text box on the left-hand side of
the screen (highlight > Ctrl-C) and then paste (Ctrl-V) into a text editor such as
MS Word. There you can highlight the variables from the recommended “best,
unbiased” model. (Those variables that are not highlighted below are
recommended for exclusion.)

Model Adj. R-square Stand. err. Cp Variable to eliminate
Full 0.509 1.138 15.0 VERYTURB
13-variable 0.531 1.113 13.0 3qtr

12-variable 0.549 1.09 11.05 TURBID
11-variable 0.564 1.072 9.206 SHRWND
10-variable 0.57 1.065 7.786 ATEMP
9-variable 0.572 1.063 6.569 WAVES
8-variable 0.553 1.086 6.516 Sqrt(24RAIN)
7-variable 0.54 1.102 6.21 CRSSWND
6-variable 0.485 1.166 8.497 WTEMP
5-variable 0.458 1.196 9.253 2qtr

4-variable 0.419 1.238 10.9 Sqrt(RVRFLOW)
3-variable 0.375 1.284 13.01 4qtr

2-variable 0.304 1.355 17.21 WSPD_BCH
1-variable 0.179 1.471 25.55 (Sqrt(06RAIN))

Recommended optimal model (with the min Cp):
The 7-variable model: Cp= 6.21, Adj. R-square=0.54



In the “Model Evaluation” tab, click the “Quit model selection” button in the
lower right-hand corner. Click OK in the Confirm window that pops-up. (This
will free you to add new variables, make new transformations, etc.)

& virtual Beach Model Builder NETET

General Empirical Model |

Input Spreadsheet | Data Inspectinnl Data Inspection (2) | Model fitting Model Evaluation | Prediction

Model Cp-statistic

Cp Plot (To find the unbiased best-fit model) The best p-variable models for the current
= search (represented by red square dots)
(12:06:34 AM, 09/27/2009)

1l — Reterece ine

p+1=14, Cpamim)=  13.0
1 B Rs TESPRLL, e B p+1=13, Cpmimy= 11.05

p+1=12, Cp(mim)= 9.206
p+1=11, Cp(mim)= 7.786
p+1=10, Cp(min)= 6.569
p+1=0, Cp(min)= 6.516

_________ o

8.497
- 9.253
,,,,,,,,, 9 Upan quitting model selection model, the Cp plot and output window will be cleared. Do 100
° \-'QJ you want to proceed? 13.01
Bl i _ 17.21
5]
8 Cancel 2555
e e the 'model fitting' tab
(o] o n n o

Quit model selection

Go back to the “Input Spreadsheet” tab and fit the current model (see Step A.2).
Note that while adjusted R-square improves from 51% to 54%, and P-values
generally decreased, false exceedances (Type | Errors) increased from 4 to 5.

BB virtual Beach Model Builder NEIE]

General Empirical Murle]l

Input Spreadsheet | Data Inspection | Data Inspection (2) Model fitting | Model Evaluation | Brediction |

sariable 0.304 1.356 17.21 WEPD_BCH B PValues for Model Variabl
1-variable 0178 1.471 2555 (Sart{IGERAIN) W019 Const
025 “| | M o.000 Coert
Recommended optimal mocel (with the min Cp): 02 Wo.01 Coef2
The 7-variable madsl: Cp= 521, Adj Festuara= 154 :32’;‘25““
(The regression eguation: 015 0 0.036 Coefs
01 0.000 Coeth
E[Ln(ECOLI)=-3.3998+ 10.841*Sori{06RAIN)+ 0.07163*Sgr{RYRFLOWY)+ 0.08083 i T W 0.041 Coef?
MWTEMP+ 0.2384WSPD_BCH+ 0.8564*2otr+ 2.7553*Aqtr- 0.0891 F*CRESWND 0054 ([ Q0N " g COETa |2 i CORTO | o~

I BRI B B
("rou can go back to the data sheet eliminate variables in the squence provided Const Cosfl Cosfa Cosf3 Cosfd Cosfs Costs Cosi?

sbove and fitthe model again to obtein ather regression models )

Estimated Resp. vs. Observed Resp.

The MLR model expression: (12:25:48 A, 09/27/2009) g i 8 '
E[Ln(ECOLI]=Const + Coefl *Var! + Coef2 *Var? « 8-+t
Warighle Coefficient  Standard Eror  tStatistic p-Walug® 2

5.41% 16.2%
Const -3.3998 25309 -1.3433 01849 %7
1. Sgr{IBRAIN) 10841 26359 41128 0.0002957 @E
2. Syr(RWRFLOW) 0.07169 0.02588 27697 n.ongzzz B
3 WTEMP 0.08083 0.03698 21857 0.03718 E 5
4. WSPD_BCH 0.2384 0.04826 48403 3.8726E-5 B
5. 2oir 0.8564 03893 22 0.03604 4
6. dgir 27553 06785 4.0609 0.0003407
7. CRSSWHD -0.08919 004173 21374 004125
Resquars=  62903% Model standard eror= 11018 N=37 e
Adj. Prsquare = 53.956% Model standard eror= 11019 N=37 64.9% 13.5%
* & variable might be insignificant for the madel fwith 5% of canfidence)

ifthe p-value of its corresponding coefficientis abowve 0.05 Observed Resp.

Add model to Cp plot Automate model selection Threshold value [735  transform |In  +| Add Threshold




Reuvisit the list of variables copied in Step C.5 and use as a guide for re-fitting
your model (in the “Input Spreadsheet” tab). Experiment with excluding and un-
excluding different variables, and re-fitting the models under different
combinations. Be sure to check for multicollinearity.

How few “false exceedances” and “false non-exceedances” can you get?

BB virtual Beach Model Builder NEIE]

General Empirical Mndell

Input Sprearlsheetl Data Inspection Model fitting |Mud=l Evaluaﬁnn' Prediv:tiunl
he MLR model expression: (9:19:20 AM, 09/27/2009) P-Values for Model
E[Ln(ECOLI)=Const + Coafl *ar! + Coef2 *Var2 + [ 0.224 Const
07 M 0.016 Cosf1
Wariable Coefficient  Standard Eror - +-Statistic pWalue* 08 008 Coer2
05 W 0.058 Cost3
Const -3.4652 27776 2478 02241 s | B e cocte
1 SarIERAIN 79176 30467 2597 001568 ol L. |Hoo0zcoms
2. Sgri{RYRFLOW) 0.06915 n.ozrzz 2.5408 om7 = el . W 0.227 Coet?
3 WTEMP 0.08132 004113 1.9815 0L.05762 02 I -Coevs [CoT || mo's15 Coets
4 TUREID 08663 1457 18549 0.07563 | N R N | )., mossrcoms
5 VERYTURE 1 0.823 1.352 01888 'é S1C2 G Ge | Gme @ |1EI 0118 Goeft0
6. W/SPD_BCH 01898 0.05332 35202 0.001686 onst  CoerE Losth Losm  Loew o
7. SE 09424 07596 -1.2407 0.2266
5 s 04711 17185 16557 05163 Bt o AR e,
35w 03522 05314 05956 05572 _
10. 2otr 0.6986 0.433 16135 01195
11, dgtr 18414 07423 26153 0.01485 9
Resguare = B6.234% Model standard error= 11324 N=37 1 8 10
Adj. Fesquare = 51.377% hModel standard error= 1.1324  N=37 2.7% 27.0%
*Avariable might be insignificant for the model fwith 35% of confidence) a7
ifthe p-value of its corresponding coefficientis abowve 0.05 ﬁ
5 g
£
&3
w
4
3
15 ; 1
676% 2| 2.7%
Add model to Cp plot Automate model selection Threshold value [735  transform |In  +| Add Threshold
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D.

D.1.

D.2.

Make Single-day Predictions with 95% Confidence Intervals.

@ When you fit a model in the “Input Spreadsheet” tab, the values that populate
column D (“Est. Resp.”) are “point estimates.” The likelihood that these point
estimates will precisely match their corresponding observed values is extremely
small. It is possible, however, to estimate ranges of likely values within a high

level of confidence; e.g., 95%.

In the “Input Spreadsheet” tab, scroll down to last observation (row 40) and select
by clicking on the row number to the left of the date column. Right click and

select “Make prediction for the selected case (original mode).” (You can also hit

the F8 key.)

40 [2005.08 105

Frint »

BB virtual Beach Model Builder NEIE|
General Erpirical Model |
Tnput Spreadsheet | Data Tuspection  grrport pata .. i1
A | B ‘ T Export Data ... 3 | K | T ‘ W ‘ N ‘ d
3 [2004.07.15.4505855 29957 Feset the worksheet 538 | a2d 00 00 0o
24 [2004.08.125.4595855  5.8861 g b | e B2 1.0 00 90
[[25 |2004.08.165.4508855  4.6052 B2 770 10 00 30
26 [2004.08.235,4595655 59402 lign the data black .. 554 BB2 1.0 0.0 60
[0 o0 00 s seoeoes 2anzs o U Gakimn | fo s oo w0 7o
| 28 |2005.06.07 . b | . .
29 [2005.06.145.4585655 47875 Pm‘cgjg i_‘s EU"_”QI” — 560 | 730 10 0.0 90
[30 200506 215 4595655 2.3026 = TEvArECE fom G mosel 590 920 10 (il 50
[[31 |200506.2654505655 23026 Exclude this case from the dataset  F3 580 95.0 1.0 (il 30
2005 07 05 4585855 4.6052 520 B3O 10 00 50
00507 075 450585s 3401z PRt e scatemints 850 760 10 0o an
ST 07 125 5oeRee 48675 Check outlier cases for the current model YR a0 00 .
[735 |o00507 145 45055 60638 Fit the current movel 740 B4D 10 00 100
[736_|o005.07 165 450885 2.9957 B30 BAD 00 00 B0
[T37_[2005.07 275 4595856 5.6398  ake pradiction for tho sele B0 730 10 00 80
738 |05080:54595856 34012 1y b o 700 sap 00 00 70
2005 08 025 50106 530 85D 10 [ilE 60

Import from data file ...
Export to data file ...

Choose column numbers

Update scatterplots
Multicollinearity
Process wind data

Add

Fit the cwrrent model

Make prediction

[« 1
B [ ¢ [ p [ E [ F [ 6 [ H [ 1 ] [k Tt T"m [ N [ ©
1 [95% C.I. 1.516< | 3.7582 < 6.0005 78.0 0.0 00 37417 6.0 62.0 78.0 1.0 0.0 1.0 30
«[Tv [\ Shest1 / I
Tmport/export data Interaction terms Model fitting/prediction——

value of the interval to the right.

Note that the single-row spreadsheet below the larger input spreadsheet is now
populated with data. Red values represent the point estimate of In(ECOLI)
flanked by the low value of a 95% confidence interval (to the left) and the high

/1y Models that violate OLS assumptions (regarding the distribution of residuals) may

produce erroneous confidence intervals.

(Continued)
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D.3.

& You can also manually enter and/or edit values in the small prediction spreadsheet
at the bottom of the “Input Spreadsheet” tab and from these predict the response
in your pathogen indicator variable.

Change some of the values in the small prediction spreadsheet; for example,

increase the value under column F (Sgrt(06RAIN)) or under column M
(VERYTURB). Click the “Make Prediction” button in the bottom right corner.
Note the change in the point estimate and confidence interval values.

BB virtual Beach Model Builder NEIE|
General Erpirical Model |
Tnput Spreadsheet | Data Inspection | Model itting | Model Evaluation | Erediction |
|
A [ B [ ¢ [ 0 [ E [ F [ & [ H [ 1 [ 3 K L M N 0
[ 1 [DATE  LN(STND) Ln{ECOLI|Est. Resp DAY Sqri(06RA SqriZ4RA Sqr(RVRIWAVES WTEMP ATEMP  TURBID VERYTUR WSPD_MIWDIR
| 2 | (Varl) (Var2) (Var3) (Vard) (Var3) (Var6)
| 3 |2003.052054595855 4.6052 4.4583 5.0 0o 0.1 14.897 o1 B4.4 B4.4 0.0 0o 80 20
| 4 |2003.08.0:54595856 29957 27151 1.0 0o 0.0 10.483 0o B0.8 BB.2 0.0 0o 70 10
| 5 |2003.08.0554595855 3.912 4.1393 16.0 0o 0.5477 10.817 oo 57.2 B4.4 0.0 0o 100 30
| 6 |2003.06.115.4595855 6.1738 B.0564 18.0 0o 0.7348 14.595 0o B0.8 57.2 0.0 10 B0 10
| 7 |2003.08.1£5.4595855 4.8675 53693 250 01414 01414 14.967 05 B4.4 B9.8 1.0 0o 50 8l
| 8 |2003082754595856 5.5215 59555 300 oo 0.0 §.3066 10 B4.4 734 0o 10 30 1
| 9 |?003063054595856 3.6889 33642 370 oo 0o 7.3485 025 572 B 0o oo a0 A
| 10 |2003.07 0254595856  2.9957 3.405 380 oo 0.0 76158 0s 572 896 0o oo 50 25
| 11 |2003.07 0554595856 6.3099 | 62833 460 oo 22847 7280 20 B9.8 B9.8 0o 10 B0 Al
| 12 |2003.07 1454595856 5.193 5825 510 oo 0.0 10.05 10 B26 734 1.0 oo 50 ar
| 13 |2003.07 1£5 4595856 9.3588 | B.0293 520 oo 0o 9.3808 10 B26 752 1.0 oo &80 18
| 14 |2004.06075 4595856 5.3936 47118 140 oo 0.0 38.341 30 572 B&.2 1.0 oo B0 A
| 15 |2004.06 055 4595855 6.8669 | 7.0213 16.0 02828 05292  36.056 20 B0.5 734 1.0 oo B0 36
| 16 [2004 06 145 4585855 5.9915 Excluded 210 oo 0.85657 40373 10 572 7B 1.0 0o 70 26
| 17 |2004.06 205 4595856 4.382 4.9544 300 oo 0o 32.863 10 55.4 oo 1.0 oo 100 25
| 18 |2004.08 3054595856 4.0943 | 41348 370 oo 0.0 26.926 0s 536 624 0o oo B0 26
| 19 |2004.07 0F5 4595855 8.4468 51508 430 03873 03873 22113 40 626 BB.0 0o 10 60 70
| 20 |2004.07 0654595855 4.7875 5274 450 oo 0.0 20273 0o [<uk:] B4.4 0o oo 140 31
| 21 [200407 125 4595856 4.382 4.1607 49.0 0.0 0.0 16.0 05 716 84.2 0.0 0o an 3
<[+, Shest1 / I|
[ A B [ € ] [ E [F [ 6 [ o [ 1T [ J K L M [ N [ -
95% C.1. 46183<  6.8605 < 9.1028 78.0 00 37417 6.0 62.0 78.0 1.0 IEEE 1.0 -
«[Tv [\ Shest1 / I _>|J
Tmport/export data Interaction terms Update scatterplots Model fitting/prediction——
Choose column numbers Fit the current model
Import from data file ... T x = Multicollinearity —_
= =— Make prediction
rocess wind data _———
Export to data file ... Add

12



E.l.

Saving your Model

Once you have determined the final set of predictive (explanatory) variables in
your model, you can save your model as an Excel spreadsheet and build a
separate spreadsheet containing current data on those variables. This spreadsheet
can be updated regularly with real-time data, imported into Virtual Beach, and
used to make real-time predictions of E. coli concentrations at your beach.

In the “Input Spreadsheet” tab, click the “Export to data file...” button. An
“Import/export data” pop-up will open. Click the “Browse...” button, navigate to
the folder where you wish to save the output data, name the file something like
“redarrowpark_bestmodel_allvariables.xls”, and click “Save” then “OK.”

£2 virtual Beach Model Builder NEIE|

General Empirical Mndell

Tnput Spreadsheet | Data Inspection | Model itting | Model Evaluation | Erediction |

A | B ~ T n T 3 T C T = T u T 0 0 T [3 T L M N 0
[T [DATE _ LN(STND) Lnf 2| [IRBID VERYTUR WSPD_WIWOIR
= ard) arb)
[3 |o003.05.255.4595885 4 Savein [ 3 Best Models =« BerE- u].u “ UJU 30 bl
[ 4 |2003.08.0:5.4505855 2 00 00 7.0 14
| 5 |2003.08.055.45958556 0.0 0o 100 30
| 6 |2003.06.115.4595855 6 0.0 10 B0 10
| 7 |2003.06.185.45958556 4 1.0 0o 50 8l
| 8 [2003062754595856 5 0o 10 30 1
| 9 |2003063054595856 3 0o oo a0 A
| 10 |2003.07 0254595856 2 0o oo 50 25
| 11 |2003.07 0554595856 6 0o 10 B0 Al
| 12 |2003.07 145 4585856 ¢ 1.0 oo 50 ar
| 13 |2003.07 125 4595856 9 1.0 oo &80 18
| 14 |2004.06075 4595856 5 1.0 oo B0 A
| 15 [2004.06 055 4595855 6 1.0 oo B0 36
16200405 145 4595655 5 [l 10 0o o
| 17 |2004.06 275 4585856 ¢ . 1.0 oo 100 25
| 18 [2004.06 3054595856 4 0o oo B0 26
| 19 |2004.07 0E5 4595855 8 ?ﬁ 0o 10 60 70
| 20 [2004.07 0654595855 4 0o oo 140 31
2004 07 125 4505855 ¢ R 0.0 0o an 3
TV Shectt File name; edaro s - i
A \t Sawe as type: |Micmsoft Excel worksheet [*.xls) LI Cancel X N \ 0
1 [95% C.I. 46183< 6, 7| 1.0 30
T b, Sheet1 Openfsave data file I
[ (B
Import/export data Interaction ter diction——
Choose colunu L‘ del
Import from data file ... lﬁ x node.
T AT = = — Male prediction

® When exporting tables to Excel, Virtual Beach saves the formatting of the
spreadsheet, including the gray highlighting of excluded variables (columns) and
cases (rows). Use these markings as visual guides within Excel to edit the
exported table.

(Continued)

13



E.2. £\ Note: Excel files exported from Virtual Beach contain sequences of 4 blank
spaces at the beginning of data cells. To remove these, first open the exported
table in Excel and from the pull-down menu select “Edit” > “Replace.”

B3 Microsoft Excel - redarrowpark_bestmodel-1_allvariables.xls NEIE]
E] Eile | Edit | Yiew Insert Format TIools Dats  Window Help Type a question for help > _ A X
oG % - B Arial +10 = u $ % o %% R A'H
i S O Eeda Replace ey 7] Reply with Changes... End Rewew‘.‘ﬂ

Al & cut Cirkx

| Aus copy ccr|+c\E\FlelH\\\J\KlLlM\N\olE
1 [DATE = offics clipboard.. sp DAY Sqrt(06RA Sqri24RA Sqr(RVRFWAVES WTEMP ATEMP  TURBID VERYTUR WSPD MIWDIR_MEW—
| 2 | B e - — .(Vam "(VarZ) ¥ ’(Var3] . .(Varlli y. '(Varﬁl "Narﬁ] y. . '(V

| 3 2003, B ) g2 80 7 00 " 01 7 146% ° 01 " 644 " B44 7 00 7 00 7 8O " 200 7

| 4 2003, Pasts Special... 1 1m0 ] 00 7 0488 0g 60.5 B6.2 0o 00 70 10.0

| 5 |200. 37 160 " 00 " o547 " wer” o0 " 572" g4 " oo 7 oo " o100 7 sooo "

| & |2003. 47 180" o0 " 07348” a5’ 00 7 eos 7 s2” oo 7 10" B0 7 10m 7

| 7 |2003 Fill »83” 250 " oama” o141 a7 " 05 7 644 7 B8 7 10 7 oo "7 os0 7 som 7

| 8 |200. Clear v 30" oo " oo " s3me’ 10 "7 644 7 7347 o0 7 10" 30 7 noo”

| 9 |200 - 2" 370" o0 " oo " 73es” 02 "7 572" fe” oo oo " osp 7 ozoo”

| 10 |2003. EeeE 5" 30" oo " oo " 7ess” 05 " 5727 e ” oo 7 oo " os0 7 m0n0

| 11 |2003 Delete Sheet 3: 460 : 0.0 : 2.2847: 72801: 20 : £9.3 : B9.8 : 0.0 : 1.0 : 5.0 : 50.0 :
12 |2003. 3 51.0 0o 0o 10,05 1.0 625 734 1.0 0.0 50 90.0

| 13 2003, B0 & G i 3" 20 o0 7 oo " 93s” 10 " e’ 2" 10 [ o0 " g0 " mo0”

14 20041 33 Fird. CrF 16" 0" o0 f oo " @3’ 30 " 52" es2” 10 [ 00! eo0 " wool

|15|2004 Replace..  copn )37 180 " 0282 0&292” 3e0s6” 20 " g0 T 734 7 10 T 00 " B0 7 w007

| 16 2004, e e d: 210 : 0.0 : 0.5557: 40.373: 10 : 572 : 718 : 10 : 00 : 7.0 : 260.0 :

| 17 2004, = 114" 300 00 o0 7 32EE 1.0 55.4 0n 1.0 0.0 100 " 2500

| 13 2004, 3" 370" oo 7 oo " 2woew” 05 " s36 " 824" oo 7 o0 " B0 7 o’

| 19 |2004. 8”7 430 " 03873’ o3svs” 23’ 40 7 e26 7 g0 " oo 7 10" B0 7 oo 7

| 20 | 2004 breeomrowmmoe—wrore——==r4 | 450 7 00 " oo " 223’ 00 " 08 " B4 7 oo 7 oo " oqap " sioo 7

| 21 |2004.07 12545058557 4382 7 41607 " 480 " oo " oo 7 w0 " o5 " me " sz ” oo oo " 30 7 swo”

| 22 200407 145.0595955" 3.6889 7 442057 510 " o0 7 oyiae” 151337 08 " a4 7 oma " o0 7 o0 " o130 " 30 "

| 23 |2004.07 1954595855 29957 7 3ag72” se0 " oo " oo " ona6” 00 " ees T o824 7 oo 7 oo " 70 7 2600 7

| 24 |2004.05.125.45958557 58861 B30s5” so0 " oo © oo T o7z’ 10 " ss54 "7 ee2 10 7 oo " 80 " 300"

| 25 |2004.05.165.45958557 4.6052 7 51109 840 " oo " oo " erosz” 10 7 82 T w0 " 1o " oo " 30 7 2007

| 26 |2004.058.275.45958557 59402 7 G458 ” 910 " oo © oo " oerExs’ 20 7 s54 "7 ee2 10 "7 oo " BO 7 400 7

| 27 |2004.05.255 4595855 5.8289 7 4E984 " 930 " oo " 030" 692827 10 " se0 " o " 1o "7 oo " 6O 7 200 7

| 28 |2005.06.075.45958557 23026 7 7oz " 40 " oo © oo " osoEs” 10 " oo " w0 " oo 7 oo " 70 7 2800 7

| 29|2005.06.145.4595855 4.7875 7 395487 20 " oo " oaaa " s42e1” 10 7 se0 " 730 " 10 7 oo " 80 7 2000 7

| 30 |2005.06.215.45958557 23026 7 496157 280 " oo © oo T oFor1” 10 " se0 " w0 " 10 "7 o0 " BO 7 2800 7

| 31 |2005.06.265.45958557 23026 7 33197 " 350 " oo " oo " ossm " 05 " ss0 " 90 " 10 "7 o0 " 30 7 2007

| 32 |2005.07 0554595855 4.6052 7 32712” 420 7 oo " D2z ssEve” 175 T os20 7 B30 7 1o 7 oo " s0 7 osog "
33[2005.07 075 45958557 3.4012 7 3EE92” a40 " oo " oo " os4r72” 15 " g0 " ve0 " 10 " o0 " 50 7 100 " -
M 4 + M|\ redarrowpark_bestmodel-1_allvar / _>|
Draw~ L |Autoshapes- N\ x OO S 4 @A &-Z-A-=
Ready

E.3. A “Find and Replace” pop-up window will open. Next to “Find what” type 4
blank spaces, then hit the “Replace All” button. (This will eliminate all blank
spaces and correctly format the data cells.)

B3 Microsoft Excel - redarro NEIE]
E File  Edit Wew Insert Format Tools Data  Window  Help Type a question for help > .8 X
DEEHR S A =-4 % 100% - ﬁAna\ 10 - u EZRIE B ] '&'A'H
o i s R R | i} =] Reply with Changes... End Review.., 8

21 - £ DATE
| [ o [ E [ F | G H | J K L ] M 8] 3
1 [DATE JLN(STND) Ln(ECOLI|Est Resp DAY Sqrt(06RA Sqrt[24RA SqrtRVRFWAVES  WTEMP ATEMP  TURBID |VERYTUR WSPD_MIWDIR_ME W—

| 2 (Vart)  (Var2) Va3) (Vard) (Var5) ,(Var6) i

| 3 |2003.05.295.4505855] 4.6052 7 44583° 50 " oo " o1 " owaEw” o4 " 6844 7 B44 " 00 "7 00 " 80 7 200 7

| 4 |2003.06.0/5.45958557 29957 7 27151 " 1o " oo " oo " w4’ oo " e8 " ez 7 oo 7 oo " 70 " oo 7

| 5 [2003.06.095.45958557 3912 7 41393" 60 " oo " osr " weir” o0 " 572 "7 44 " oo 7 oo " o100 7 3000 7

| 5 |[2003.06.115.4595855] 6.1738 © GoOs64 " 180 7 oo " o734 ” 4ses” oo " 08 T o572 7 oo C 10 " BO T 100 7

| 7 |2003.06.165.4505855] 4.8675 7 536937 250 T oam4 " oaaa” amer " 05 7 644 7 B8 7 10 7 oo " 50 7 oo 7

| B |2003.06.2°5.4595855 552157 59555 300 " oo © oo " s3me” 10 "7 644 7 734 7 00 7 10 " 30 7 noo "

izﬂuansatgas%ﬁss: S.GHHB: 33542: 370 : 00 " oo " 7aaesT o2 7 52" me " 00 7 oo : 50 : 2700 :

10 |2003.07 0:5.4585855" 2.9957 7 3405 7 390 0.0 50 2500

11 200007 0 acoeess” 6099 ¢ 603 7 apn ¢ ULASKNCRSNEE UG 5y e

| 12|2003.07 146 4505855 5193 T 5825 7 510 " Find REE|5(3| 0o " 50 " 900 "

13 |2003.07 165 45058667 9.3588 7 60293 7 &20 T 00 " 80 7 o’

| 14 2004.06 075 45958557 53936 7 47116 7 140 7 Fodwhat [ ] =l||o0 " &0 " 100"

| 16 2004 06,055 4505856 6.8669 7 702137 160 " [ pepjacewith: [ =|og Bl " ogmn T

| 16 2004.06.145 45050565"  5.9915 Ewcluded © 210 ° oo g0 oot

| 17 |2004.06 255 45058557 4.382 7 49544 " 300 " Options = 00 " 10O " 2500 7

| 18 |2004.06.305 4595555: 4.0943 : 4.1348 : 370 : 0.0 : 60 : 2600 :

e e o 1T 00T cmon | _embee | o | [ ] e ||J2 0 500 0

| 21 |2004.07 125 4505855 4.382 7 41607 7 480 [ OO oo L U5 6 iz A [ - - f

| 22 |2004.07 1454505855 3.6889 7 442957 510 7 o0 " 07746 " 151337 08 " 644 7 824 7 00 7 00 7 130 7 3007

| 23 |2004.07 16654505855 29957 7 31872" se0 7 oo " oo " 1446’ o0 " ees 7 824 7 00 7 o0 " 70 7 2007

| 24 |2004.05.125.4505855 5.8861 7 630557 800 7 oo 7 oo T oFeoz” 10 " s54 7 2 7 10 7 o0 " 90 7 3oo 7

| 25 |2004.05 16545058557 4.6052 7 511097 840 7 oo © oo " erosz” 10 " ee2 7 o " 1o 7 oo " 30 7 200”7

| 26 |2004.08 275 45058557 5.9402 7 G145 " 910 7 oo 7 oo T oe7exs’ 20 7 s54 7 62 7 10 7 o0 " B0 7 4om 7

| 27 |2004.058 266 4595855 5.8289 7 469847 930 7 oo " 030" 692827 10 " so0 " o " 10 7 o0 " e0 7 zoo”

| 26 |2005.06. 07545958557 23026 7 179z " 140 7 oo " oo " soexs” 10 " 00 " veo0 7 oo 7 o0 " 70 7 800 7

| 29 |2005.06.145.4595855 4.7875 7 395457 210 7 oo " o414 " s4zs1” 10 " se0 " 730 7 10 7 oo " 8o 7 2000 7

| 30 |2005.06. 21545958557 23026 7 49615°7 280 7 oo " oo " ror11” 10 " so " w0 " 10 "7 o0 7T B0 7 28007

| 31 |2005.06. 26545958557 23026 7 33197 " 350 7 oo " oo " ossn " o5 " so0 " w0 " 10 "7 o0 " 30 7 200”7

| 32 |2005.07 055 4595855 4.6052 7 32712" 420 7 oo " p2rse” ssevs” 178 " s20 " e300 7 10 7 o0 T 50 7 3o 7
33 200507 075 45050557 340127 366027 440 7 o0 7 oo " s4r72" 15 " @0 " 60 " 10 " o0 " 30 " 100 'Jj
1 4 » w]\redarrowpark_bestmodel-1_allvar / |
Draw > b | AutoShapes+ N\ » DO A ol 5 (@] & | & - &~
Ready




E.4.

E.S.

E.6.

While still in Excel, select all of the grayed-out columns (excluded variables) by
clicking on one column header then, holding the Ctrl key, click on each of the

other columns. When all of the grayed-out columns are selected, right-click and
select “Delete” to remove them from the table.

EIMicrosoft Excel - redarrowpark_bestmodel-1_allvariables.x|s NEIE|
B File Edit View Insert Format Tools Data Window Help Type a guestion for help - . B X
DEE 3322 -2 %00 - Bl 10 -|[B]z U $ % 0 wa|EE E-o-A-H
i R R T | % | & By g4 | ¥¢Reply with Changes... End Review... !
1 - £ WAVES
[ o [ E [ F
| 1 [DATE  LN(STND) Ln(ECOLI|E=t. Resp DAY Sqrt(06RA cut
| 2 | (Varl) ,(Var2) Vars) , (Var6) copy
3 [2003.05205.4595855  4.6052  4.4583 5 0 0
| 4200306045 4595665 2.9957 27151 11 0 et
| 6 [200306.006.4596856 3912 4.1393 16 0 Paste Special.
| 6 |2003.06.116.4596856  6.1738]  6.0564 18 0 [—
7 |2003.06.1£5.4595855  4.8675  5.3693 % 01414 £
| B |2003.06 275 4595355 55215 59655 0 0
| © [2003.06.305.4596855  3.6889  3.3642 k4 0 Clear Contents
10|2003.07 025.4505855 29957 3.405 Ez] 0
11200307 096 4585055 63099 52893 I 0 TR
| 12200307 146.4596856  5.193 5825 51 0 Colurmn Width. .
| 13[2003.07 166.4596856  9.3588  5.0293 52 0 Hide
14|2004.05.075.4595855 53936 4.7116 14 0 -
| 16 2004.05. 0854596855 6.8669  7.0213 16 02828 Witz
| 16 [2004.05.1¢5 4596055 5.9915 Excluded 2 0
| 17 [2004.05.275.4596855 4382 4.9544 0 0
| 18 [2004.05.305.4595855  4.0943 41348 k4 0
| 19 |2004.07 OF5.4595855  B.4468 51508 43 03873
| 20 |2004.07 OF5.4596856 47875 5274 45 0
| 21 200407 175.4596856. 4382 41607 43 0
| 22 |2004.07 15.4596855  3.6889  4.4295 51 0
| 23 |2004.07 195.4596856  2.9957 31872 55 0
| 24 |2004.05.175.4596855.  5.8861  5.3055 80 0
| 25 |2004.05.165.4596855. 4.6052  5.1109 B4 0
| 26 |2004.08.275.4596855  5.9402  5.1456 91 0
| 07 |2004.05. 2654596855 5.8289  4.5984 a3 0
| 28 |2005.06.075.4596855  2.3026  1.792 14 0
29 |2005.06.15.4596855  4.7875  3.9546 21 0
| 30 |2005.06.215.4596855  2.3026  4.9615 ] 0
| 31 |2005.06.265.4596855  2.3026  3.3197 £ 0
| 32 200507 0E5.4596855  4.6052  3.2712 42 0
33 |2005.07 075.4595855 34012 3.6692 44 0 _ ; { E
1 4+ w]\redarrowpark_bestmodel-1_allvar / 14 LIJJ
Draw > b | AutoShapes+ N\ » (OO 2] o ¢ (@] & &'é'é'faﬁﬂ\j!
Ready Sum=11004.291

/1 Note: Following Step E.4, there should be no columns to the right of column D
that are blank in row 2. Each of the remaining columns (starting at column D)
should have a model variable number (e.g., Varl). Delete any columns that do

not have a variable number.

Delete the grayed-out row (16) by right-clicking and selecting delete, similar to

E.4 above.

Re-save the table as an Excel 4.0 spreadsheet (or tab-delimited text file) named

something like “redarrowpark_bestmodel_inputs.xls”.
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F.1.

F.2.

F.3.

F.4.

F.5.

Making Real-Time Predictions. Once you have built and saved your model,
you can predict values of your response variable (e.g., E. coli) using separate data
on your chosen explanatory variables. These data can be updated and imported
into Virtual Beach on a daily basis, in order to make real-time predictions of
water quality at your beach.

Open a new session of Virtual Beach.
In the “Import Spreadsheet” tab, click on the “Import from data file...” button,

and open the file RedArrowPark_Bestmodel-1_Inputs.xls (available for download
at http://dnr.wi.gov/org/es/science/contaminants/ ).

Click the “Fit the current model” button and then “No” (on the Confirm window).

E2Virtual Beach Model =1=]x]

General Ermpirical Model |

Tuput Spreadsheet | Data Inspection | Model fitting| Model Evaluation | Prediction |

[ D [ E F [ & H [ 1+ [ 3 [T K [ L [ m [ N [ o
1_|DATE LN(STND) Ln(ECOLI|Est. Resp | Sqrt(06RA Sqrt(RVRFWTEMP | TURBID |VERYTUR WSPD_B(SE S SW 2qtr dqtr
2 (Varl) |(Var2) (Var3) (Vard) |(Var5) (Vab) |(Var7) |(VaB) (Var9) | (Vari0) |(Varl
3  |2003.05.28545958554.6052 44583 0 14697 |Bdd [1} [1} 10 [1} [1} [1} [1} [1}

4  |2003.06.0:5 4595855 2.9957 27151 [1} 10,488 |BO.B [1} [1} 8 1 [1} [1} [1} [1}
5  |2003.06.055.4595655 3.912 41393 0 10817 |57.2 [1} [1} 12 [1} [1} [1} [1} [1}
6 |2003.06.115.45958556.1738 60564 0 14595 608 [1} 1 13 [1} [1} [1} [1} [1}
7 |2003.06.165.4555065 4.8675 53653  0.1414 14967 644 1 [1} 8 1 [1} [1} [1} [1}
8 |2003.06.2:5458508665.5215 59556 0 8.3066 644 1} 1 12 1} 1 1} 1 1}
9 |2003.06.305.455950553.6889 33642 0 7.3485 672 1} 1} 5 1} 1} 1} 1 1}
10 [2003.07.025.45958552.9957  |3.406 1] 76168 672 1] 1] 5 1] 1] 1] 1 1]
11_|2003.07.055.45958556.2099 R 793N 70901 AAA n 1 q n n 0 1 0
13 [2003.07.1£5.4595855)9.. 1] 1 1]
14 |2004.06.075 4595855 5. 9, Do you want to start the model selection process? after choosing Yes, the current model 0 0 0
15 [2004.06.055.4595855 6.1 *-'/ will be set as the full model and you can't add any variable or transform the data or edit 1] 1] 1]
16 [2004.05.275.4535855 4., the data sheet any mare until you quit the model selection modle, 0 1 0
17 [2004.05.305.4595855 4.0 1 1 0
18 [2004.07.085.4595855 8. 0 1 0
19 [2004.07.0£5.4595855/4. 0 1 0
20 |2004.07 1254595855 4, 0 1 0
21 |2004.07.145.4585855 3.6889 44285 0 15,133 644 0 N 4 0 0 0 1 0
[ Sheet] I
A [ B [ ¢ [ o [ E [ F [ & [ ®w [ a5 J 9 T K [ L [ m [ N [ 0
1 ]95% C.l. N
= N
4[]\ sheett / ~ I

Wodel fitting/prediction—
‘ Fit the corrent model D
Make prediction

Import/export data——————— Interaction terms Update scatterplots
Choose column numbers
Import from data file ... jcolli i
i - x = Multicollmearity

Process wind data
Export to data file ... Add —I

The “Model fitting” window will open automatically, as in A.3 and C.4 above.
View the text summary of the resulting model (R-square = 66.234%, Adj. R-
square = 51.377%), the bar chart of P-values, and the plot of estimated versus
observed values (1 “false exceedance” and 1 false “non-exceedance”).

Note: Virtual Beach 1.0 does not have a function for directly entering daily values
for making real-time predictions “on the fly” (future versions will). You can use
MS Excel to enter and automatically transform/format daily data for use in the
“Make Predictions” tab of Virtual Beach.

Minimize Virtual Beach and open the file Enter_Nowcast_Data.xls (available at
http://dnr.wi.gov/org/es/science/contaminants/ )
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F.6

F.7.

B3 Microsoft Excel - Enter_Nowcast_Dataxls ETE]
E] Eile  Edit Vew Insert Format TIools Dats  Window Help Type aquestion forhelp = - @ %
DEEHRS/ A =-2 &l wo% ~ @i -0 -[B]zu $ % W EEO-H-A
i . e 5 | & By @3 | ¥ Reply with Changes... End Review.., H

Al - £ DATE

[ a T8 B [5} | E [ F 1T | 1 [VIRTLTMIN] o [ P ] ug
1 [DATE ___]STND 0BS_ECOLI 0GRAIN RVRFLOW WTEMP TURBID VERYTURB WSPD_BCH SE 'S SW 2qtr dqtr =
2 200650710 235 121 0 019 536 1 0 3 10 0 0

2008.07.12 | 238 36 0 000 716 0 0 8 000 0 1 0

2008.08.07 | 238 334 0 004 BBO 1 0 5 00 0 0 O

2008.08.14 | 238 249 0.03 003 716 1 0 12 00 0 0 1

2008.08.21 | 238 31 0 000 B8O 0 0 0 00 0 0 1

T o | Wk R R R R R R R o s e
N N R R

air

Wl 1. ENTER _DATALA2. Export to WB-Maks Prediction / |« |
Draw~ [s [autoshapes- N N DO A G B A &-Z-A-== @@
Ready

Click on the two tabs: 1. “ENTER_DATA” and “2. Export to VB-Make
Predictions” to see how daily data entry works.

B3 Microsoft Excel - Enter_Nowcast_Data.xls

B Ele Edit View Insert Format Iools Data  Window Help Type a question for help. ~ - & X

Al

lod2ola
DA sa

= -4 &l 10w v

2 A

& DATE

B Arial

¢ Reply with Cha

$ % o %R 3%

- 10 ng

nges... End Review,.. H

o-&-a-f

[ A

DATE

20060710
2008.07.12
20050507
2005.05.14
2005.05.21

X}

Y YAy e
2HEEREs FER S e

1sTND 0BS_ECOL

B

c

F G | H 1 [UIRTLTMIN] ©

235
235
235
238
238

12

36
334
249
23

M 4+ H

Ready

1. ENTER_DATA.
Draw=~ ¢ |AutoShapes- N\ 2 OO A <l o B & | 8- - A -

0.0000
(0.0000
0.1732
0.0000

ort to ¥B-Make Prediction,

0.0000 716
0.2000 6a.0
0.1732 7186
0.0000 680

| SqrO6RAIN) Sqrt(RVRFLOW) WTEMP TURBID VERYTURB WSPD_BCH SE S SW 2qtr dqtr
1 0.0000 0439 5 [ 3 ]

0

a
9
12
10

coocoo

] ]
1 ]
1 ]
] ]

1.0
o a
o 1
o 1

=
[P T o 7
I |

Return to Virtual Beach and click on the “Prediction” tab. This will open a blank
spreadsheet view.

17



F.8.

E% virtual Beach Model Builder =] x|
General Empirical Model |
Input Spread:heetl Data Inspe:tinnl Model ﬁttingl Model Evaluation ’

A [ B [ € [ o [ E [ F | & [ W [ 1 [ 3 [ ¥ [ L [ m [ N =
1
2
3
4
5
6
7
8
9
10
1
12
13
14
15
16
17
18
19
20
il
22
23
24
25

6 -

[ ¥\ Sheett el | ﬂJ

Data Prediction Prediction Transformation
Import Prediction Data Anti-Logl0
Make Predictions
Export Data Anti-Natural Log

Click on the “Import Prediction Data” button and open the Excel file titled:

Redarrowpark_Nowcast_Inputs.xls (available for download at
http://dnr.wi.gov/org/es/science/contaminants/ )

S

&= Virtual Beach Model Builder

General Empirical Model |

TInput Spreid:heetl Data Insputinnl Model ﬁtti.ngl Model Evaluation Prediction |

A [ B

File name: [redanompark_noncast_inputs.sls |

Open |
(] Files of type: = Cancel
z | | I}

Import/Export Prediction Data

=

Predictio | |

Browse I

2\

Import Prediction Data ’
Export Data

Mak

The table will open formatted with a new second row listing variable numbers
(“Varl,” Var2,” etc.) and an added column, D, “Est. Resp”. This will be
populated with model-predicted values of the response variable.


http://dnr.wi.gov/org/es/science/contaminants/

BB virtual Beach Model Builder NEIE|
General Erpirical Model |
Input Sprearlsheetl Data Inspev:ﬁ\ml Model ﬁtﬁngl Model Evaluation Frediction |
A [ B ] C [ D [ E [ F [ G [ H [ ] [ J [ KT L] M
1 [DATE STND  |OBS_ECOLI |Est. Resp Sqrt0BRAIN) Sqr(RVRFLOW) WTEMP TURBID WVERYTURE “W3PD_BCH SE = S
2 Varl) (VarZ) (Vard)  Var) |(Vars) (Vaif) (Var?) |(Varfl) |(Vard)
3 |2006.07.10 235 1z a [1} 8.0623 536 1 [1} 3 1 [1} [1}
4 |2006.07.12 235 36 a [1} 7.4833 716 a [1} 8 [1} [1} [1}
5 |2006.08.07 235 334 a [1} 72111 L&) 1 [1} 9 [1} [1} [1}
6 [2006.08.14 235 249 a 01732 5.4772 716 1 [1} 12 [1} [1} [1}
7 |2006.08.21 235 231 a [1} 4.699 L&) a [1} 10 [1} [1} [1}
8
9 |
«| ]} Sheet? /
Data——————————— Prediction——| Prediction Transformation
’Impurt Prediction Datai Anti-Logl0
Make Predictions
Export Data Anti-Natural Log

F.10. Click the “Make Predictions” button to generate model-based predictions of your
response variable (the natural log of E. coli) in column D.

R virtual Beach Model Builder NEIE|

General Empirical Model |

Tnput Spreadsheetl Data Inspen:ﬁnnl Model ﬁtﬁngl Model Evaluation Prediction |
A [ B [ € [ b | E F [ 6 | H [ 1 T[T 3 TEKJLJ[ m

1 _|DATE STND 0BS5S _ECOLI Est. Resp Sgr{0BRAIN) Syt(RVRFLOW) WTEMP TURBID “ERYTURB “WSPD BCH SE s SW

2 (Warl) (WarZ) (War3) (Ward) (Warb) (Warb) (Warf) | (VarB) (vVard)
3 |2006.07.10 235 121.0 26745 oo 5.0623 838 10 oo 30 10 0.l 0o
4 |2008.07.12 235 3B.0 51345 0o 74833 1B 0o 0o 8.0 0.1 (A 0o
5  |2008.08.07 235 3340 51782 0o 721 B8.0 10 0o 9.0 R 0.l 0o
6 |2006.08.14 235 249.0 92384 01732 54772 7B 10 0o 120 R 0.l 0o
7 |2006.08.21 235 2310 6.2833 0o 4.899 B8.0 0o 0o 0.0 R 0.l 0o
8

9

10

n

12

13

14

15

16

17

18

19
20
21
22
23
24
25

6

4| vy Sheet? /
rData———— ] Prediction Transformation
Tmport Prediction Data AntiLoglo |
; Make Predictions
Export Data Anti-Natural Log

F.11. Inthe lower right-hand corner, under “Prediction Transformation,” are two
buttons for un-transforming estimated response values from either Log10 or
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F.12.

Natural Log. Click the “Anti-Natural Log” button to convert the model

predictions from In(ECOLI) to concentrations of E. coli in CFU/100 mL.

B virtual Beach Model Builder

General Erpirical Model |

Input Sprearlsheetl Data Inspecﬁ\ml Model ﬁttingl Model Evaluation T

EIET

A_[ B | _C [ 0 _] E I F G (I | [ K L]
1 |DATE STND | OBS_ECOLl |Est Resp Sqrt{0BRAIN) Sqr(RVRFLOW) WTEMP TURBID |WERYTURE W3PD_BCH |SE 3 S
2 (Varl) (var2) Va3 tVard)  |(Vard) (varb) (Var?) |(Varfl) |(Vard)
3 |2006.07.10 235 1210 26748 0o £.0623 536 10 0.0 30 11 0l 0.0
4 |2005.0712 235 36.0 5.1345 0o 74833 716 oo 0.0 8.0 0l 0l 0.0
5 |2006.0807 2356 3340 51782 0o 7211 68.0 10 0.0 9.0 0l 0l 0.0
6 |20050814 235 2430 92354 | 01732 54772 716 10 0.0 120 0l 0l 0.0
7 |2005.0821 235 2310 6.2633 0o 4899 68.0 oo 0.0 100 0l 0l 0.0
8
s |
«| ]} Sheet? /
rData—————— ] Prediction Prediction Transformation
Import Prediction Data Anti-Logl0
Make Predictions
Export Data Anti-Natural Log "

Click the “Export Data” button, then browse (navigate) to a directory where you
wish to save the output data, name the file, and click OK.

E£2 virtual Beach Model Builder INETE]
General Empirical Model |
Input Spreadsheet | Data Inspection | Model fitting | Model Evaluation Prediction |
A [ B | [ T n I F T 3 T ~ T H T [ T [ K [ L]
2 . _ (Var?) |(Ward) |[Ward)
3 poeiri0zaE 12 Savein [ Noneas = s EcrEr ioo o
4 |2006.07.12 | 236 £ | Example_Outputs-8-Evaluation.xls 0 0 0
5 |2006.06.07 235 234 3 redarrowpark_nowcast_inputs.xls 0 0 0
6 [2006.08.14 235 249 [1} [1} [1}
7 |2006.08.21 235 231 [1} [1} [1}
8
9
10
1
12
13
14
15
16
17
18
19
20
il
27 File name; -
23 i Save as type: = Cancel
2 =lolx|
Zg Impart/Export Prediction Data
<[ v\ Sheet1 /1
Data—————————— Predictio | | Browse I
Import Prediction Data
Mak
Export Data Ok
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@ Once you have exported model outputs to MS Excel you can conduct further
evaluations — such as plotting observed data and model estimates/predictions over

time.

@ The file titled Example_Outputs-&-Evaluation.xls (available for download at
http://dnr.wi.gov/org/es/science/contaminants/ ) contains
the Excel commands and an example chart, shown below.

JNETET

Type aquestion forhelp ~ - & X

s % W= =H- - A

E2 Microsoft Excel - Example_Outputs-&-Evaluation.xls
‘B Flle Edit View Insert Format Iools Chart Window Hel
IFFEE P RTIEEN [ e PRI
(im0 %0 S 5 0| @ B g3 Yreply wit cranges... End revew... i

- A

Meodel Results vs. Observations
E. ¢olf (CFU/ 100mL)

100,000
Base Period

—=—Est./Predicted
Ohserved
Standard

LI I SR P ]
ﬁ%@ﬁ%@d&%&@%@@ o @%

K 4 » whChart/ Transformation Formulas Paste Models Outputs Here
iDraw~ g |Autoshapess N N\ O A EE | S-Z-A-==2 @ i!

Ready
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