

 

         

         
         
         
         
         
         


         
         
                 
                         
                
        

         
         
                 
                         
                
        


         
             
                 
                    
                    
                
            
        

         
                 
                         
                
        


         
            
               
                   
              
           
        

         
                 
                         
                                 
                                    
                                
                        
                
        

         
                 
                         
                
        

         
                 
                         
                         
                         
                         
                
        

         
                 
                         
                
        

         
                 
                         
                
        

         
                 
        
        
         
                 
                    
                
        






		

	
 
	 
	 
		 
			 
			
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

           this must match previsely; the C++ code looks for this pattern 
        
		 
			 
		
	



















		

			

				

							

						

							

										

									

										

									


									

										

											

										

									


									


									

										

									


								

							



						



					

				



			



		

	




















































































 
	 
		 EA - Statistics and Water
		 
		 
		 
		 
		 
	
	 
		 
		 
		 <b>Statistics and Water: Immiscible or Admissible?</b><br>Prof. David Fox<br>University of Melbourne<br><b>Key words: statistical hydrology, water quality, monitoring, sampling, prediction</b><br><b>Abstract</b><br>In 1970 Borgman and Amorocho declared that “the need for effective, efficient techniques for river and catchment-behavior prediction and management has never been greater” and furthermore “the statistician can make important contributions toward the solution of hydrologic and environmental problems”. So how has the statistical profession contributed to the solution of these important problems; how effective has our engagement with hydrologists and other environmental scientists been; and what are the current ‘big issues’ and unresolved statistical challenges?<br>In this talk I will attempt to provide partial answers to these questions in the context of a globally stressed environment that is facing a critical lack of drinking water; an altered and changing climate; continuing degradation of rivers, streams, estuaries, and coasts; and a highly uncertain future.<br><br>Reference:<br>Borgman, L.E. and Amorocho, J. (1970) “Some Statistical Problems in Hydrology”, <i>Review of the </i><i>International Statistical Institute, 38(1), 82-104.</i><br><br>
		 
	
	 
		 
		 Statistical beginnings Roman empire – taxes and tabulation; census of the stateLeast squares – Legendre ca 1800Probability theory – 16th. & 17th. century games of chance (Pascal & Fermat); Early theoretical developments – Bernoulli, DeMoivre, Laplace, Gauss.Late 19th. century – birth of modern statistics – correlation and regression; Chi-square test – Karl Pearson (1900); First stats dept. at University College (London) – 1911;Early 20th. century – ANOVA & R.A. Fisher; likelihood; DoE1930s – Hypothesis testing & Neyman / Pearson (also SPC – Deming, Shewhart et al.)1950s – emergence of US statisticians & WWII (Wald – sequential analysis; Rao – multivariate stats; Tukey – ‘father of modern data analysis’).1970s – impact of the computer (data collection & analysis) (c) 2008 Environmetrics Australia Pty. Ltd.	 
		 <br><br>
		 
	
	 
		 
		 Hydrological beginnings (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br>Frontius’ legacy (translated from Latin by Herschel, 1899), describes the water supply system of ancient Rome - the necessity of adding additional aqueducts was justified by the <u>Risk</u> of water shortage. <br><br>Risk analysis has always formed a central part of the science of hydrology and hydraulics. <br><br>Although, the concepts of what constitutes risk have since evolved to a more detailed level, the basic understanding is rooted deeply in our civilisation.<br><br>
		 
	
	 
		 
		 The Confluence of Statistics and Hydrology (c) 2008 Environmetrics Australia Pty. Ltd.	 We’re all amateur statistical hydrologists – who didn’t check the weather forecast today and perform a crude Bayesian analysis?;Hazen (1914) – one of the first to advocate use of probability paper;Sudler (1927) – foreshadows the use of (computer) simulation;Fisher and Tippett (1928) – early studies of extremes;The ‘Hurst Effect’ (1951) – tweaked the interest of Feller, Boes, Mandelbrot and others;Jenkinson (1955) – GEV distribution theory;D.G. Kendall (1957) – Stochastic Reservoir theoryLandwehr (1979) – Introduces L-moments  or PWMs (related to U-statistics) 
		 Hazen (1914): “<i>the practical difficulty …is the great curvature of the lines. This difficulty…has been removed by using paper ruled with lines spaced in accordance with…the normal law of error”.</i><br><br>Suddler (1927): “<i>using an appropriate curve…the theoretical run-off of all the years of a stated period may be ascertained and by chance selection of these variables, an artificial record may be constructed”.</i><br><i></i><br>Kendall (1957) – ‘dam theory’  inflows were continuous time processes with independent increments and a unit withdrawal policy.<br><br>Stochastic nature of rainfall<br><br>High-dimensional, spatio-temporal variables<br><br>Time-series data – short record lengths<br><b></b><br>Hydrologists talk of the ‘n-year’ flood – ie. The flow whose recurrence time Tn has expectation 1/n. <br><br><br><b><u></u></b><br><b><u></u></b><br><br>
		 
	
	 
		 
		 Hydrology Today (c) 2008 Environmetrics Australia Pty. Ltd.	  From this … 
		 <i></i><br><br>
		 
	
	 
		 
		 Hydrological reality (c) 2008 Environmetrics Australia Pty. Ltd.	  To this … 
		 <b><u>Veervoort</u></b><b><u> (2007):</u></b><br><b><u></u></b><br><i>“it seems that the uniqueness of Australian hydrology is </i><i>recognised</i><i> but that researchers have struggled to come to terms with these difficulties in terms of conceptual models and predictions”</i><br><i></i><br><i></i><br><br><br>
		 
	
	 
		 
		    Hydrological reality (c) 2008 Environmetrics Australia Pty. Ltd.	 
		 <br><br>
		 
	
	 
		 
		 Challenges for Hydrology (c) 2008 Environmetrics Australia Pty. Ltd.	 Estimation (water quality / quantity; constituent concentrations; climate predictions)Mass load estimationCatchment modelling / predictionRisk Analysis (floods, droughts)Environmental impact assessment (effluent disposal, de-salination, environmental flows, thermal pollution … )Contamination (rivers, streams, ground water, surface water, aquifers, drinking water)Reliability analysis (supply / demand forecasting) 
		 <br><br>
		 
	
	 
		 
		 Challenges for Statistics (c) 2008 Environmetrics Australia Pty. Ltd.	 Space-time covariance modelling (non-stationary, non-separable)Trend analysis and change/break point detectionBayesian statisticsModelling hydrological extremesRobust smoothing techniquesDimension-reduction techniques (and visualisation of HD data)Statistical downscaling‘Optimal’ monitoring network design 
		 <b><u>Tough questions – challenges</u></b><br><b><u></u></b><br>What hope of estimating the 100-year flood from a 40-year record?<br><br>How do we link observations from space to observations within the water column of a stream?<br><br>How do we ‘downscale’ the outputs from a GCM to provide paddock-scale assessments?<br><br>What’s the impact of climate change/variability on ‘conventional’ hydrological / statistical theory and wisdom – are modifications required?<br><br>
		 
	
	 
		 
		 Previous advances in statistical hydrology (c) 2008 Environmetrics Australia Pty. Ltd.	 Non-parametrics incl. resampling (frequency analysis; curve-fitting; trend detection; hypothesis testing; regression; time-series)L-momentsExtreme-value theoryEfficient sampling techniques (size-biased, stratified)GeostatisticsTime-series Vogel (1995) identified the following “recent advances in statistical methods” 
		 <br><br>
		 
	
	 
		 
		 Environmental Statisticians – Missing, Inaction ? (c) 2008 Environmetrics Australia Pty. Ltd.	 Given the challenges are we (as a profession) doing enough?Unless things have changed since Lloyd (1981), perhaps not: “the statistical expertise … had been achieved by a boot-strap operation on the part of hydrologists and engineers, statisticians outside the profession having – with few honorable exceptions – shown a curious reluctance to interest themselves in these applications” 
		 <br><br>
		 
	
	 
		 
		 Statisticians and Hydrology – The Hurst Effect (c) 2008 Environmetrics Australia Pty. Ltd.	   
		 <b><u>Interpretation</u></b><br><b><u></u></b><br><b>Many natural systems have H approx. 0.73</b><br><b>Exact self-similarity </b><b> H = 1</b><br><b>Purely random processes   H= ½ </b><br><b>Internet traffic  ½ &lt; H &lt; 1</b><br><b>H &gt; ½  complex processes.</b><b></b><br><br>
		 
	
	 
		 
		 Statisticians and Hydrology – The Hurst Effect (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Statisticians and Hydrology – The Hurst Effect (c) 2008 Environmetrics Australia Pty. Ltd.	  Shows Hurst-like behaviour (i.e. H ~ 0.7) for small k only;Rapidly asymptotes to H = ½ Therefore                                 cannot display Hurst-like behaviour 
		 <b><u>Moran (1964)</u></b><br><b><u></u></b><br>Noted that Hurst-like behaviour displayed when summands are independent and have a <b>stable</b> distribution;<br><br>This did not convince hydrologists to model flows using stable families;<br><br>Instead, attention focussed on <u>autocorrelation </u>structure,  and construction of processes that exhibited Hurst effect (Mandelbrot 1965 – <u>‘fractional Gaussian</u> noise and <u>self-similarity</u><i><u> </u></i>properties<i>).</i><br><i></i><br>The likely <u>physical explanation</u> of Hurst effect is probably due to induced heterogeneity due to shifts in location and displacement of equipment.<br><i></i><br><i></i><br>By late ’60s / early ’70s – hydrology had become bogged down in simulation, desktop studies, and theoretical constructs  removed from the real systems<br><br>Fiering (1976) noted: <i>“Fascination with automatic computation has encouraged a new set of mathematical formalisms simply because they can be computed”.</i><br><br><br>
		 
	
	 
		 
		 Outline for the remainder (c) 2008 Environmetrics Australia Pty. Ltd.	 ExtremesMass Load EstimationSpatial prediction 
		 <br><br>
		 
	
	 
		 
		 Outline for the remainder (c) 2008 Environmetrics Australia Pty. Ltd.	 ExtremesMass Load EstimationSpatial prediction 
		 <br><br>
		 
	
	 
		 
		 Extreme Weather (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Extreme parking (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Political Extremist (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Extremes (c) 2008 Environmetrics Australia Pty. Ltd.	 It could be argued that environmental monitoring, sampling, and assessment has more to do with extremes than it has to do with averages.  EG:Peak flows are more damaging than average flows;Maximum pollutant concentration is more harmful than the average concentration;Minimum dissolved oxygen poses more of a threat to aquatic life than average DO;Largest flood is used to set insurance premiums, not the average flood; 
		 <br><br>
		 
	
	 
		 
		 Extremes (c) 2008 Environmetrics Australia Pty. Ltd.	 So why is there such heavy reliance on ‘conventional’ modes of statistical analysis that invariably model a mean response? 
		 <br><br>
		 
	
	 
		 
		 Mathematical Extremists (c) 2008 Environmetrics Australia Pty. Ltd.	     
		 <br><br>
		 
	
	 
		 
		 Mathematical Extremists (c) 2008 Environmetrics Australia Pty. Ltd.	    Source: http://www.isse.ucar.edu/extremevalues/extreme.html 
		 <br><br>
		 
	
	 
		 
		 Hydrological Extremes (c) 2008 Environmetrics Australia Pty. Ltd.	 Maximum precipitationStreamflowsSedimentation ratesEconomic damage due to extreme weather events 
		 <br><br>
		 
	
	 
		 
		 Hydrological Extremes (c) 2008 Environmetrics Australia Pty. Ltd.	 Significant effort devoted to development of sophisticated stochastic models for streamflow, precipitation etc.These generally based on thin-tailed distributions (exponential, gamma, log-normal)  do not adequately represent heavy tail behaviour1941: Emil Gumbel investigates ‘return periods’ 
		 <br><br>
		 
	
	 
		 
		 Generalized Extreme Value distribution (c) 2008 Environmetrics Australia Pty. Ltd.	 Due to Jenkinson (1955)Combines the three possible types of limiting distributions for extremes (derived by Fisher and Tippett, 1928) into a single form: Estimation of extreme quantiles most important in hydrology for heavy-tailed GEV distributions with k<0   
		 <br><br>
		 
	
	 
		 
		 Probability Weighted Moments (PWM) (c) 2008 Environmetrics Australia Pty. Ltd.	 PWMs (or L-Moments) first proposed by Landwehr 1979;Motivated by need for extreme quantile estimates – particularly when historical record short;PWM estimators defined only for GEV distributions having finite mean (ie.            );  
		 <br><br>
		 
	
	 
		 
		 Probability Weighted Moments (PWM) (c) 2008 Environmetrics Australia Pty. Ltd.	 Convention (non-central) moments are            potentially more useful for param. estimationFor            and integer r:and is unbiased for      , where                              are the order statistics         
		 <br><br>
		 
	
	 
		 
		 Probability Weighted Moments (PWM) (c) 2008 Environmetrics Australia Pty. Ltd.	 PWMs more popular (in hydrology) than MLEs due to:Computational simplicityGood small sample performance characteristicsGood starting point for MLE 
		 <br><br>
		 
	
	 
		 
		 Probability Weighted Moments for GEV (c) 2008 Environmetrics Australia Pty. Ltd.	 ForThus  And                  estimated by solving (1) – (3) using MoM.     
		 <br><br>
		 
	
	 
		 
		 Extreme Modelling : The R Extremes Toolkit (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Example – Melbourne Daily Water Demand (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Example – Melbourne Daily Water Demand (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Example – PWM Solution using Mathcad (c) 2008 Environmetrics Australia Pty. Ltd.	   
		 <br><br>
		 
	
	 
		 
		 Example – Melbourne Daily Water Demand (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Potomac River Annual Peak Flows (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Potomac River : GEV Analysis (c) 2008 Environmetrics Australia Pty. Ltd.	   [1] "Maximum Likelihood Estimates:"                       MLE Stand. Err.MU: (identity)    86.87982     4.40012SIGMA: (identity) 41.47925     3.44999Xi: (identity)     0.18813     0.07314[1] "Negative log-likelihood: 611.335402189823" Parameter covariance:           [,1]        [,2]         [,3][1,] 19.3610181  8.36070057 -0.095721494[2,]  8.3607006 11.90245854 -0.014379606[3,] -0.0957215 -0.01437961  0.005348874  
		 <br><br>
		 
	
	 
		 
		 Potomac River : Threshold Analysis (I) (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <b><u>Threshold Selection</u></b><br>Threshold selection is an important topic, and still an area of active research. It is desired to find a threshold that is high enough that the underlying theoretical development is valid but low enough that there is sufficient data with which to make an accurate fit. That is, selection of a threshold that is too low will give biased parameter estimates, but a threshold that is too high will result in large variance of the parameter estimates. Some useful descriptive tools for threshold selection are included with extRemes. Specifically, the mean excess, or mean residual life, plot and another method involving the fitting of data to a GPD several times using a range of different thresholds.<br><b><u>Mean Residual Life Plot</u></b><br>The idea is to find the lowest threshold where the plot is nearly linear; taking into account the 95% confidence bounds.<b><u></u></b><br><br>
		 
	
	 
		 
		 Potomac River : Threshold Analysis (II) (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <b><u>Fitting data to a GPD Over a Range of </u></b><b><u>Thresholds</u></b><br>The second method for trying to find a threshold requires fitting data to the GPD distribution several times, each time using a different threshold. The stability in the parameter estimates can then be checked.<br><br>
		 
	
	 
		 
		 Potomac River : Threshold Analysis (III) (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Potomac River : 10-year Return Period (c) 2008 Environmetrics Australia Pty. Ltd.	  
		  <b><u>Estmating</u></b><b><u> CIs for GPD 10-yr. return level and shape parameter (xi).  </u></b><br>  Using 365.25 days per year.  <br>  Estimated 10-yr. return level = 1680.5379  <br>    <br>  Estimated (MLE) shape parameter = 0.3709  <br>    <br>  10-year return level: 95% confidence interval approximately  <br>  (582.02724,2782.42065)  <br>  shape parameter (xi): 95% confidence interval approximately  <br>  (0.04844,0.86645) <br><br>
		 
	
	 
		 
		 Outline (c) 2008 Environmetrics Australia Pty. Ltd.	 ExtremesMass Load EstimationSpatial prediction 
		 <br><br>
		 
	
	 
		 
		  Sediment-Nutrient Load Estimation (c) 2008 Environmetrics Australia Pty. Ltd.	 When we do this 
		 <br><br>
		 
	
	 
		 
		  Sediment-Nutrient Load Estimation (c) 2008 Environmetrics Australia Pty. Ltd.	 We get this 
		 <br><br>
		 
	
	 
		 
		 (c) 2008 Environmetrics Australia Pty. Ltd.	 Sediment-Nutrient Load Estimation (c) 2008 Environmetrics Australia Pty. Ltd.	 And this    
		 <br><br>
		 
	
	 
		 
		   Sediment-Nutrient Load Estimation (c) 2008 Environmetrics Australia Pty. Ltd.	 And ask ourselves questions like this 
		 <br><br>
		 
	
	 
		 
		 Sediment-Nutrient Load Estimation (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Sediment-Nutrient Load Estimation (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Sediment-Nutrient Load Estimation (c) 2008 Environmetrics Australia Pty. Ltd.	 Issues associated with:When to sampleHow to sampleHow to estimate 
		 <br><br>
		 
	
	 
		 
		    Sediment-Nutrient Load Estimation (c) 2008 Environmetrics Australia Pty. Ltd.	 
		 <br><br>
		 
	
	 
		 
		 Estimating mass load (c) 2008 Environmetrics Australia Pty. Ltd.	    Bivariate log-normal provides good description of joint distribution of flow and concentration. Thus: therefore Can show that naïve estimator is biased by a factor of        
		 <br><br>
		 
	
	 
		 
		 Estimating mass load (c) 2008 Environmetrics Australia Pty. Ltd.	   
		 <br><br>
		 
	
	 
		 
		  An irrigation drain in Victoria Components of Flow (c) 2008 Environmetrics Australia Pty. Ltd.	 
		 <br><br>
		 
	
	 
		 
		  A tropical river in Far North Queensland Components of Flow (c) 2008 Environmetrics Australia Pty. Ltd.	 
		 <br><br>
		 
	
	 
		 
		 Saginaw River in Michigan  Components of Flow (c) 2008 Environmetrics Australia Pty. Ltd.	 
		 <br><br>
		 
	
	 
		 
		 Components of Flow (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Components of Flow (c) 2008 Environmetrics Australia Pty. Ltd.	  ComponentEstimated meanEstimated varianceMixing ratioNormal distribution #1 2.774380.167590.8254Normal distribution #2 3.739230.0725710.1451Normal distribution #3 4.358500.1506210.0295 
		 <br><br>
		 
	
	 
		 
		 Components of Flow (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Classifying Flow (c) 2008 Environmetrics Australia Pty. Ltd.	    
		 <br><br>
		 
	
	 
		 
		 Classifying Flow (c) 2008 Environmetrics Australia Pty. Ltd.	 Classified FlowTrue FlowBase FlowWet FlowStorm FlowBase Flow0.96550.20680.0153Wet Flow0.03430.76920.3965Storm Flow0.00010.02400.5882Prior probability0.82540.14510.0295 Conditional probabilities for optimal classification rule. The overall ‘success’ rate for this classification scheme is (0.8254)(0.9655) + (0.1451)(0.7692) + (0.0295)(0.5882) = 0.926.  
		 <br><br>
		 
	
	 
		 
		 Allocation of sampling effort (c) 2008 Environmetrics Australia Pty. Ltd.	  Optimal allocation for estimating average flow.   
		 <br><br>
		 
	
	 
		 
		 Outline (c) 2008 Environmetrics Australia Pty. Ltd.	 ExtremesMass Load EstimationSpatial prediction 
		 <br><br>
		 
	
	 
		 
		 Spatial prediction and Catchment Modelling (c) 2008 Environmetrics Australia Pty. Ltd.	 Catchment models synthesize current understanding of geophysical processes; knowledge of regolith, land-use, topography, river networks, rainfall, etc. to describe and predict future events and assess the consequences of altered management. Trouble is – quantitative outputs (predicted mass loads) are notoriously unreliable (order of magnitude difference between models not uncommon; “differences of a factor of 2 are considered good” R. Grayson, per comm.) 
		 <br><br>
		 
	
	 
		 
		 Spatial Prediction and Catchment Modelling (c) 2008 Environmetrics Australia Pty. Ltd.	            Differ by > factor of 5   Source: Fentie at al. (2005) 
		 <i></i><br><i></i><br><b>Predicting Suspended Sediment Loads At A Catchment</b><br><b>Scale: A Comparison Between Models</b><br><b>Smith, </b><b>C.J.</b><b>a</b><b>, B.F.W. </b><b>Croke</b><b> </b><b>b,c</b><b>, and L.T.H. </b><b>Newham</b><b>b</b><i><u></u></i><br><br>The large discrepancy...may indicate that there are serious inaccuracies in the<br>models used to predict suspended sediment load. Possible reasons may include the limitation that suspended sediment concentration (SSC) measurements used to estimate the load... are not necessarily representative of the long term load. Owing to the uncertainty in both models, it is unlikely that either is correct. <u>The use of these models as a tool to support policy and management prioritization is jeopardized when differences in model outputs contradict the ranking of catchments. </u><br><i><u></u></i><br>MODSIM 2005<br><br>
		 
	
	 
		 
		 Spatial Prediction and Catchment Modelling (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <b>Comparison Of Mean Annual Suspended Loads</b><br><b>Estimated By The </b><b>Sednet</b><b> Model And Rating Curves In</b><br><b>The Fitzroy Catchment, Australia</b><br><b>1</b><b>B. </b><b>Fentie</b><b>, </b><b>1</b><b>M. </b><b>Joo</b><b>, </b><b>2</b><b>B. Yu, </b><b>1</b><b>H. Hunter, </b><b>3</b><b>N. Marsh, </b><b>1</b><b>C. Carroll and </b><b>1</b><b>C. </b><b>Dougall</b><b></b><br><b><i></i></b><br><i>“the role of the </i><i>SedNet</i><i> model is in getting relativities right so that processes and parts of the catchment that contribute the most to the problem of concern are targeted, confidence in the use of the model is expected to improve if it can be shown that the model gives reasonable estimates at the end of the catchment or a point of interest.”</i><br><i></i><br>MODSIM 2005<br><br><br>
		 
	
	 
		 
		 Spatial Prediction and Catchment Modelling (c) 2008 Environmetrics Australia Pty. Ltd.	  
		 <br><br>
		 
	
	 
		 
		 Spatial Prediction (c) 2008 Environmetrics Australia Pty. Ltd.	  TN load estimates (tonnes) at four water quality monitoring sites for eight 1-year periods in the Tambo catchment. First cell entry is empirical load estimate; second entry is catchment model estimate. Numbers in parentheses are relative error of catchment estimate. 
		 <br><br>
		 
	
	 
		 
		 Spatial Prediction (c) 2008 Environmetrics Australia Pty. Ltd.	   Yearly semi-variograms of modelled subcatchment loads  
		 <br><br>
		 
	
	 
		 
		 Estimating loads at unsampled WQ monitoring sites Spatial Prediction (c) 2008 Environmetrics Australia Pty. Ltd.	  Let X0 be unsampled location Use model of spatial dependency to populate matrices C and D:   Augmented covariance matrix for sampled locations  Vector of covariances between X0  and sampled locations 
		 <br><br>
		 
	
	 
		 
		 Estimating loads at unsampled WQ monitoring sites Spatial Prediction (c) 2008 Environmetrics Australia Pty. Ltd.	  Solve Kriging equation                     to determine set of weights i.e.Estimate load at X0 :Repeat for all X0    
		 <br><br>
		 
	
	 
		 
		 Spatial Prediction (c) 2008 Environmetrics Australia Pty. Ltd.	  Estimated loads at unsampled WQ monitoring sites Next, use estimated loads at gauging stations (table above) combined with knowledge of catchment network to estimate sub-catchment loads: 
		 <br><br>
		 
	
	 
		 
		  Spatial Prediction (c) 2008 Environmetrics Australia Pty. Ltd.	  Table of weights (W) reflecting relative contribution of each sub-catchment to load at each gauging station.  
		 <br><br>
		 
	
	 
		 
		 Spatial Prediction (c) 2008 Environmetrics Australia Pty. Ltd.	 Imputing sub-catchment load from Gauging station load    Now: thus:  
		 <br><br>
		 
	
	 
		 
		 Spatial Prediction (c) 2008 Environmetrics Australia Pty. Ltd.	              +200%          -30%          +130%        +148%      -13%           +14%             +79%      (+788%) Thus, catchment model underestimating  load by   > ~ 60% 
		 <br><br>
		 
	
	 
		 
		 Conclusions (c) 2008 Environmetrics Australia Pty. Ltd.	  Statistics and Hydrology have common rootsProblems in hydrology display characteristics that make them interesting to statisticians: short record length – long prediction lead-times; sometimes data poor; sometimes data rich; high dimensional – complex relationships; non-linear behaviour, Feedback loops, Hysterisis effects; high variability, high uncertainty; non-stationary.  
		 <b><u>Vervoort</u></b><b><u> (2007):</u></b><br><br> “<i>research into the variability of model parameters in time, their sensitivity to climatic and weather indices and their biophysical explanation has so far </i><b><i>not</i></b><i> been extensively attempted”.</i><br><i></i><br><b><u>Katz et al. (2002):</u></b><br><b><u></u></b><br><i>“it is hoped that a unified statistical </i><i>modelling</i><i> approach can eventually be devised in which the conventional; stochastic models for hydrologic time-series explicitly reflect what we know about the statistical characteristics of hydrologic extremes”.</i><br><i></i><br><i></i><br><br>
		 
	
	 
		 
		 Conclusions (c) 2008 Environmetrics Australia Pty. Ltd.	  Yet statisticians’ involvement appears to have been episodic, at times fleeting, and perhaps motivated more by solving a ‘nice’ statistical problem than reflective of an enduring, cross-disciplinary collaboration.As we enter a more extreme, variable and uncertain (hydrological) future, the need for highly robust, credible, and practical (statistical) tools will intensify.May we rise to the challenge! 
		 <br><br>
		 
	
	 
		 
		  ASA JSM Denver Colorado		5 August 2008   Thank You  Contact:	 Dr. David R. FoxEmail	david.fox@environmetrics.net.au      
		 <br><br>
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			 <b>Statistics and Water: Immiscible or Admissible?</b><br>Prof. David Fox<br>University of Melbourne<br><b>Key words: statistical hydrology, water quality, monitoring, sampling, prediction</b><br><b>Abstract</b><br>In 1970 Borgman and Amorocho declared that “the need for effective, efficient techniques for river and catchment-behavior prediction and management has never been greater” and furthermore “the statistician can make important contributions toward the solution of hydrologic and environmental problems”. So how has the statistical profession contributed to the solution of these important problems; how effective has our engagement with hydrologists and other environmental scientists been; and what are the current ‘big issues’ and unresolved statistical challenges?<br>In this talk I will attempt to provide partial answers to these questions in the context of a globally stressed environment that is facing a critical lack of drinking water; an altered and changing climate; continuing degradation of rivers, streams, estuaries, and coasts; and a highly uncertain future.<br><br>Reference:<br>Borgman, L.E. and Amorocho, J. (1970) “Some Statistical Problems in Hydrology”, <i>Review of the </i><i>International Statistical Institute, 38(1), 82-104.</i><br><br>
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			 <br>Frontius’ legacy (translated from Latin by Herschel, 1899), describes the water supply system of ancient Rome - the necessity of adding additional aqueducts was justified by the <u>Risk</u> of water shortage. <br><br>Risk analysis has always formed a central part of the science of hydrology and hydraulics. <br><br>Although, the concepts of what constitutes risk have since evolved to a more detailed level, the basic understanding is rooted deeply in our civilisation.<br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
				 
				 
				 
				 
				 
				 
				 
			
			 
			 
			 Hazen (1914): “<i>the practical difficulty …is the great curvature of the lines. This difficulty…has been removed by using paper ruled with lines spaced in accordance with…the normal law of error”.</i><br><br>Suddler (1927): “<i>using an appropriate curve…the theoretical run-off of all the years of a stated period may be ascertained and by chance selection of these variables, an artificial record may be constructed”.</i><br><i></i><br>Kendall (1957) – ‘dam theory’  inflows were continuous time processes with independent increments and a unit withdrawal policy.<br><br>Stochastic nature of rainfall<br><br>High-dimensional, spatio-temporal variables<br><br>Time-series data – short record lengths<br><b></b><br>Hydrologists talk of the ‘n-year’ flood – ie. The flow whose recurrence time Tn has expectation 1/n. <br><br><br><b><u></u></b><br><b><u></u></b><br><br>
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			 <b><u>Veervoort</u></b><b><u> (2007):</u></b><br><b><u></u></b><br><i>“it seems that the uniqueness of Australian hydrology is </i><i>recognised</i><i> but that researchers have struggled to come to terms with these difficulties in terms of conceptual models and predictions”</i><br><i></i><br><i></i><br><br><br>
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			 <b><u>Tough questions – challenges</u></b><br><b><u></u></b><br>What hope of estimating the 100-year flood from a 40-year record?<br><br>How do we link observations from space to observations within the water column of a stream?<br><br>How do we ‘downscale’ the outputs from a GCM to provide paddock-scale assessments?<br><br>What’s the impact of climate change/variability on ‘conventional’ hydrological / statistical theory and wisdom – are modifications required?<br><br>
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			 <b><u>Interpretation</u></b><br><b><u></u></b><br><b>Many natural systems have H approx. 0.73</b><br><b>Exact self-similarity </b><b> H = 1</b><br><b>Purely random processes   H= ½ </b><br><b>Internet traffic  ½ &lt; H &lt; 1</b><br><b>H &gt; ½  complex processes.</b><b></b><br><br>
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			 <b><u>Moran (1964)</u></b><br><b><u></u></b><br>Noted that Hurst-like behaviour displayed when summands are independent and have a <b>stable</b> distribution;<br><br>This did not convince hydrologists to model flows using stable families;<br><br>Instead, attention focussed on <u>autocorrelation </u>structure,  and construction of processes that exhibited Hurst effect (Mandelbrot 1965 – <u>‘fractional Gaussian</u> noise and <u>self-similarity</u><i><u> </u></i>properties<i>).</i><br><i></i><br>The likely <u>physical explanation</u> of Hurst effect is probably due to induced heterogeneity due to shifts in location and displacement of equipment.<br><i></i><br><i></i><br>By late ’60s / early ’70s – hydrology had become bogged down in simulation, desktop studies, and theoretical constructs  removed from the real systems<br><br>Fiering (1976) noted: <i>“Fascination with automatic computation has encouraged a new set of mathematical formalisms simply because they can be computed”.</i><br><br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
				 
				 
			
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
			
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
				 
				 
				 
			
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
				 
				 
				 
			
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
				 
			
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
				 
				 
				 
			
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
				 
				 
				 
			
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
				 
				 
				 
				 
			
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
				 
				 
			
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
				 
				 
			
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
				 
				 
			
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
				 
				 
			
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <b><u>Threshold Selection</u></b><br>Threshold selection is an important topic, and still an area of active research. It is desired to find a threshold that is high enough that the underlying theoretical development is valid but low enough that there is sufficient data with which to make an accurate fit. That is, selection of a threshold that is too low will give biased parameter estimates, but a threshold that is too high will result in large variance of the parameter estimates. Some useful descriptive tools for threshold selection are included with extRemes. Specifically, the mean excess, or mean residual life, plot and another method involving the fitting of data to a GPD several times using a range of different thresholds.<br><b><u>Mean Residual Life Plot</u></b><br>The idea is to find the lowest threshold where the plot is nearly linear; taking into account the 95% confidence bounds.<b><u></u></b><br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <b><u>Fitting data to a GPD Over a Range of </u></b><b><u>Thresholds</u></b><br>The second method for trying to find a threshold requires fitting data to the GPD distribution several times, each time using a different threshold. The stability in the parameter estimates can then be checked.<br><br>
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			  <b><u>Estmating</u></b><b><u> CIs for GPD 10-yr. return level and shape parameter (xi).  </u></b><br>  Using 365.25 days per year.  <br>  Estimated 10-yr. return level = 1680.5379  <br>    <br>  Estimated (MLE) shape parameter = 0.3709  <br>    <br>  10-year return level: 95% confidence interval approximately  <br>  (582.02724,2782.42065)  <br>  shape parameter (xi): 95% confidence interval approximately  <br>  (0.04844,0.86645) <br><br>
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			 <i></i><br><i></i><br><b>Predicting Suspended Sediment Loads At A Catchment</b><br><b>Scale: A Comparison Between Models</b><br><b>Smith, </b><b>C.J.</b><b>a</b><b>, B.F.W. </b><b>Croke</b><b> </b><b>b,c</b><b>, and L.T.H. </b><b>Newham</b><b>b</b><i><u></u></i><br><br>The large discrepancy...may indicate that there are serious inaccuracies in the<br>models used to predict suspended sediment load. Possible reasons may include the limitation that suspended sediment concentration (SSC) measurements used to estimate the load... are not necessarily representative of the long term load. Owing to the uncertainty in both models, it is unlikely that either is correct. <u>The use of these models as a tool to support policy and management prioritization is jeopardized when differences in model outputs contradict the ranking of catchments. </u><br><i><u></u></i><br>MODSIM 2005<br><br>
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
			 <b>Comparison Of Mean Annual Suspended Loads</b><br><b>Estimated By The </b><b>Sednet</b><b> Model And Rating Curves In</b><br><b>The Fitzroy Catchment, Australia</b><br><b>1</b><b>B. </b><b>Fentie</b><b>, </b><b>1</b><b>M. </b><b>Joo</b><b>, </b><b>2</b><b>B. Yu, </b><b>1</b><b>H. Hunter, </b><b>3</b><b>N. Marsh, </b><b>1</b><b>C. Carroll and </b><b>1</b><b>C. </b><b>Dougall</b><b></b><br><b><i></i></b><br><i>“the role of the </i><i>SedNet</i><i> model is in getting relativities right so that processes and parts of the catchment that contribute the most to the problem of concern are targeted, confidence in the use of the model is expected to improve if it can be shown that the model gives reasonable estimates at the end of the catchment or a point of interest.”</i><br><i></i><br>MODSIM 2005<br><br><br>
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			 <b><u>Vervoort</u></b><b><u> (2007):</u></b><br><br> “<i>research into the variability of model parameters in time, their sensitivity to climatic and weather indices and their biophysical explanation has so far </i><b><i>not</i></b><i> been extensively attempted”.</i><br><i></i><br><b><u>Katz et al. (2002):</u></b><br><b><u></u></b><br><i>“it is hoped that a unified statistical </i><i>modelling</i><i> approach can eventually be devised in which the conventional; stochastic models for hydrologic time-series explicitly reflect what we know about the statistical characteristics of hydrologic extremes”.</i><br><i></i><br><i></i><br><br>
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       DRAFT XSD for IMS Content Packaging version 1.1 DRAFT
        Copyright (c) 2001 IMS GLC, Inc. 
       2000-04-21, Adjustments by T.D. Wason from CP 1.0.
       2001-02-22, T.D.Wason: Modify for 2000-10-24 XML-Schema version.  Modified to support extension.
       2001-03-12, T.D.Wason: Change filename, target and meta-data namespaces and meta-data fielname.  Add meta-data to itemType, fileType and organizationType.
       Do not define namespaces for xml in XML instances generated from this xsd.
       Imports IMS meta-data xsd, lower case element names.         
       This XSD provides a reference to the IMS meta-data root element as imsmd:record
       If the IMS meta-data is to be used in the XML instance then the instance must define an IMS meta-data prefix with a namespace.  The meta-data targetNamespace should be used.  
       2001-03-20, Thor Anderson: Remove manifestref, change resourceref back to identifierref, change manifest back to contained by manifest. --Tom Wason: manifest may contain _none_ or more manifests.
       2001-04-13 Tom Wason: corrected attirbute name structure.  Was misnamed type.  
       2001-05-14 Schawn Thropp: Made all complexType extensible with the group.any
       Added the anyAttribute to all complexTypes. Changed the href attribute on the fileType and resourceType to xsd:string
       Changed the maxLength of the href, identifierref, parameters, structure attributes to match the Information model.
       2001-07-25 Schawn Thropp: Changed the namespace for the Schema of Schemas to the 5/2/2001 W3C XML Schema 
       Recommendation. attributeGroup attr.imsmd deleted, was not used anywhere.  Any attribute declarations that have
       use = "default" changed to use="optional" - attr.structure.req.
       Any attribute declarations that have value="somevalue" changed to default="somevalue",
       attr.structure.req (hierarchical).  Removed references to IMS MD Version 1.1.
       Modified attribute group "attr.resourcetype.req" to change use from optional
       to required to match the information model.  As a result the default value also needed to be removed 
       Name change for XSD.  Changed to match version of CP Spec                                            
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          Any namespaced element from any namespace may be included within an "any" element.  The namespace for the imported element must be defined in the instance, and the schema must be imported.  
      
       
          
      
   

   
   
   

    
    
    
    
    
    
    
    
    
    
    
    

   
   
   

   
   
   
    
       
          
      
       
       
   
   
   
   
   
    
       
          
          
      
       
       
   
   
   
   
   
    
       
          
          
          
          
      
       
       
       
       
       
   
   
   
   
   
    
       
          
          
          
          
          
      
       
       
       
       
   
   
   
   
   
    
       
          
          
          
      
   
   
   
   
   
    
       
          
          
      
       
       
   
   
   
   
   
    
       
          
          
          
          
      
       
       
       
   
   
   
   
   
    
       
           
           
      
       
       
   
   
   
   
   
    
       
          
          
          
          
      
       
       
       
       
       
   

   
   
   

   
   
   
    
       
          
      
   
   
   
   
   
    
       
          
      
   
   
   
   
   
    
       
          
      
   





 

     

   
   
   
    
       2001-04-26 T.D.Wason. IMS meta-data 1.2 XML-Schema.                                  
       2001-06-07 S.E.Thropp. Changed the multiplicity on all elements to match the         
       Final 1.2 Binding Specification.                                                     
       Changed all elements that use the langstringType to a multiplicy of 1 or more        
       Changed centity in the contribute element to have a multiplicity of 0 or more.       
       Changed the requirement element to have a multiplicity of 0 or more.                 
        2001-07-25 Schawn Thropp.  Updates to bring the XSD up to speed with the W3C        
        XML Schema Recommendation.  The following changes were made: Change the             
        namespace to reference the 5/2/2001 W3C XML Schema Recommendation,the base          
        type for the durtimeType, simpleType, was changed from timeDuration to duration.                  
        Any attribute declarations that have use="default" had to change to use="optional"  
        - attr.type.  Any attribute declarations that have value ="somevalue" had to change 
        to default = "somevalue" - attr.type (URI)                                          
        2001-09-04 Schawn Thropp                                                            
        Changed the targetNamespace and namespace of schema to reflect version change       
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function sanitizeForbiddenHTMLTextChars(in_s)

{

	var out_s = in_s.toString();//We are sometimes called to sanitize non-strings...like document.location



	out_s = out_s.split("<").join("&lt;");

	out_s = out_s.split(">").join("&gt;");

	out_s = out_s.split("'").join("&apos;");

	out_s = out_s.split('"').join("&quot;");

	

	return out_s;

}



function removeExtraURLParams(in_s)

{

	var inp = in_s.toString();

	var indexOfAmp = in_s.indexOf("&");

	

	var outp = inp;

	if(indexOfAmp!=-1)

		outp = inp.substring(0, indexOfAmp);

	

	return outp;

}



function showFlash(swf, w, h, loop)

{

	var isMSIE = navigator.appName.indexOf("Microsoft") != -1;

	var s = '';

	var protocol = 'http';//safe default

	var url = document.location.toString();

	indexOfColon = url.indexOf(":");

	if(indexOfColon>0)	

		protocol = url.substring(0, indexOfColon);

	if(protocol!='http' || protocol!='https')

		protocol='https';

	var location = document.location;

	location = (location==unescape(location))?escape(location):location;



	s += '<object classid="clsid:D27CDB6E-AE6D-11cf-96B8-444553540000" codebase="' + protocol + '://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,65,0" width="'+w+'" height="'+h+'" id="SlideContent" align="" VIEWASTEXT>'

	s += '<param name="movie" value="'+sanitizeForbiddenHTMLTextChars(swf)+'" />'

	s += '<param name="menu" value="false" />'

	s += '<param name="quality" value="best" />'

	s += '<param name="loop" value="'+loop+'" />'

	s += '<param name="FlashVars" value="initialURL='+

			removeExtraURLParams(sanitizeForbiddenHTMLTextChars(location))+

			'&isMSIE='+isMSIE+'&useBSM=false" />'

	s += '<param name="allowScriptAccess" value="sameDomain"/>'

	s += '<embed src="'+sanitizeForbiddenHTMLTextChars(swf)+'" FlashVars="initialURL='+

			removeExtraURLParams(sanitizeForbiddenHTMLTextChars(location))+

			'&isMSIE='+isMSIE+'&useBSM=false" menu="false" quality="best" width="'+w+'" height="'+h+'" loop="'+loop+'" name="SlideContent" align="" type="application/x-shockwave-flash" pluginspage="' + protocol + '://www.macromedia.com/go/getflashplayer" swLiveConnect="true" allowScriptAccess="sameDomain"></embed>'

	s += '</object>'

	// in theory, we should always embed in a table, but in practice, IE6 malfunctions

	// when width & height = 100%, but in that case, we don't really need the table anyway.

	if ((w.toString().indexOf('%') == -1) && (h.toString().indexOf('%') == -1))

	{

		s = '<table border=0 width="100%" height="100%"><tr valign="middle"><td align="center">' +

			s +

			'</td></tr></table>';

	}

	document.write(s);

}




"system_id","type","command_line","max_time_allowed","file_name","max_score","mastery_score","system_vendor","core_vendor","time_limit_action","au_password","web_launch"

"A2","Tutorial","","","AICC.htm","100","80","Breeze Presenter","","","",""






; ----------------------------------------

;

; AICC Course Interchange File.

;

;

; ----------------------------------------



[Course]

Course_ID=EA_-_Statistics_and_Water

Course_Title=EA - Statistics and Water

Level=3

Course_Creator=Breeze Presenter

Course_System=Breeze Presenter

Total_AUs=1

Total_Blocks=0

Total_Objectives=0

Total_Complex_Obj=0

Max_Fields_CST=1

Max_Fields_ORT=0

Version=2.0



[Course_Behavior]

Max_Normal=99



[Course_Description]




"block","member"

"root","A2"




"system_id","developer_id","title","description"

    "A2","Breeze Presenter","EA_-_Statistics_and_Water",""
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         This component schema provides element name declarations for metadata elements.
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         This component schema provides global type declarations for the standard
         enumerated types for those metadata elements whose values are taken from
         a vocabulary datatype.
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        ** 09/22/2003:  - Updated comment describing this file to state that this **
        **                file is the LOM V1.0 Base Schema vocabulary source and  **
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<!--

        DTD for XML Schemas: Part 2: Datatypes

        $Id: datatypes.dtd,v 1.23 2001/03/16 17:36:30 ht Exp $

        Note this DTD is NOT normative, or even definitive. - - the

        prose copy in the datatypes REC is the definitive version

        (which shouldn't differ from this one except for this comment

        and entity expansions, but just in case)

  -->



<!--

        This DTD cannot be used on its own, it is intended

        only for incorporation in XMLSchema.dtd, q.v.

  -->



<!-- Define all the element names, with optional prefix -->

<!ENTITY % simpleType "%p;simpleType">

<!ENTITY % restriction "%p;restriction">

<!ENTITY % list "%p;list">

<!ENTITY % union "%p;union">

<!ENTITY % maxExclusive "%p;maxExclusive">

<!ENTITY % minExclusive "%p;minExclusive">

<!ENTITY % maxInclusive "%p;maxInclusive">

<!ENTITY % minInclusive "%p;minInclusive">

<!ENTITY % totalDigits "%p;totalDigits">

<!ENTITY % fractionDigits "%p;fractionDigits">

<!ENTITY % length "%p;length">

<!ENTITY % minLength "%p;minLength">

<!ENTITY % maxLength "%p;maxLength">

<!ENTITY % enumeration "%p;enumeration">

<!ENTITY % whiteSpace "%p;whiteSpace">

<!ENTITY % pattern "%p;pattern">



<!--

        Customisation entities for the ATTLIST of each element

        type. Define one of these if your schema takes advantage

        of the anyAttribute='##other' in the schema for schemas

  -->



<!ENTITY % simpleTypeAttrs "">

<!ENTITY % restrictionAttrs "">

<!ENTITY % listAttrs "">

<!ENTITY % unionAttrs "">

<!ENTITY % maxExclusiveAttrs "">

<!ENTITY % minExclusiveAttrs "">

<!ENTITY % maxInclusiveAttrs "">

<!ENTITY % minInclusiveAttrs "">

<!ENTITY % totalDigitsAttrs "">

<!ENTITY % fractionDigitsAttrs "">

<!ENTITY % lengthAttrs "">

<!ENTITY % minLengthAttrs "">

<!ENTITY % maxLengthAttrs "">

<!ENTITY % enumerationAttrs "">

<!ENTITY % whiteSpaceAttrs "">

<!ENTITY % patternAttrs "">



<!-- Define some entities for informative use as attribute

        types -->

<!ENTITY % URIref "CDATA">

<!ENTITY % XPathExpr "CDATA">

<!ENTITY % QName "NMTOKEN">

<!ENTITY % QNames "NMTOKENS">

<!ENTITY % NCName "NMTOKEN">

<!ENTITY % nonNegativeInteger "NMTOKEN">

<!ENTITY % boolean "(true|false)">

<!ENTITY % simpleDerivationSet "CDATA">

<!--

        #all or space-separated list drawn from derivationChoice

  -->



<!--

        Note that the use of 'facet' below is less restrictive

        than is really intended:  There should in fact be no

        more than one of each of minInclusive, minExclusive,

        maxInclusive, maxExclusive, totalDigits, fractionDigits,

        length, maxLength, minLength within datatype,

        and the min- and max- variants of Inclusive and Exclusive

        are mutually exclusive. On the other hand,  pattern and

        enumeration may repeat.

  -->

<!ENTITY % minBound "(%minInclusive; | %minExclusive;)">

<!ENTITY % maxBound "(%maxInclusive; | %maxExclusive;)">

<!ENTITY % bounds "%minBound; | %maxBound;">

<!ENTITY % numeric "%totalDigits; | %fractionDigits;">

<!ENTITY % ordered "%bounds; | %numeric;">

<!ENTITY % unordered

   "%pattern; | %enumeration; | %whiteSpace; | %length; |

   %maxLength; | %minLength;">

<!ENTITY % facet "%ordered; | %unordered;">

<!ENTITY % facetAttr 

        "value CDATA #REQUIRED

        id ID #IMPLIED">

<!ENTITY % fixedAttr "fixed %boolean; #IMPLIED">

<!ENTITY % facetModel "(%annotation;)?">

<!ELEMENT %simpleType;

        ((%annotation;)?, (%restriction; | %list; | %union;))>

<!ATTLIST %simpleType;

    name      %NCName; #IMPLIED

    final     %simpleDerivationSet; #IMPLIED

    id        ID       #IMPLIED

    %simpleTypeAttrs;>

<!-- name is required at top level -->

<!ELEMENT %restriction; ((%annotation;)?,

                         (%restriction1; |

                          ((%simpleType;)?,(%facet;)*)),

                         (%attrDecls;))>

<!ATTLIST %restriction;

    base      %QName;                  #IMPLIED

    id        ID       #IMPLIED

    %restrictionAttrs;>

<!--

        base and simpleType child are mutually exclusive,

        one is required.



        restriction is shared between simpleType and

        simpleContent and complexContent (in XMLSchema.xsd).

        restriction1 is for the latter cases, when this

        is restricting a complex type, as is attrDecls.

  -->

<!ELEMENT %list; ((%annotation;)?,(%simpleType;)?)>

<!ATTLIST %list;

    itemType      %QName;             #IMPLIED

    id        ID       #IMPLIED

    %listAttrs;>

<!--

        itemType and simpleType child are mutually exclusive,

        one is required

  -->

<!ELEMENT %union; ((%annotation;)?,(%simpleType;)*)>

<!ATTLIST %union;

    id            ID       #IMPLIED

    memberTypes   %QNames;            #IMPLIED

    %unionAttrs;>

<!--

        At least one item in memberTypes or one simpleType

        child is required

  -->



<!ELEMENT %maxExclusive; %facetModel;>

<!ATTLIST %maxExclusive;

        %facetAttr;

        %fixedAttr;

        %maxExclusiveAttrs;>

<!ELEMENT %minExclusive; %facetModel;>

<!ATTLIST %minExclusive;

        %facetAttr;

        %fixedAttr;

        %minExclusiveAttrs;>



<!ELEMENT %maxInclusive; %facetModel;>

<!ATTLIST %maxInclusive;

        %facetAttr;

        %fixedAttr;

        %maxInclusiveAttrs;>

<!ELEMENT %minInclusive; %facetModel;>

<!ATTLIST %minInclusive;

        %facetAttr;

        %fixedAttr;

        %minInclusiveAttrs;>



<!ELEMENT %totalDigits; %facetModel;>

<!ATTLIST %totalDigits;

        %facetAttr;

        %fixedAttr;

        %totalDigitsAttrs;>

<!ELEMENT %fractionDigits; %facetModel;>

<!ATTLIST %fractionDigits;

        %facetAttr;

        %fixedAttr;

        %fractionDigitsAttrs;>



<!ELEMENT %length; %facetModel;>

<!ATTLIST %length;

        %facetAttr;

        %fixedAttr;

        %lengthAttrs;>

<!ELEMENT %minLength; %facetModel;>

<!ATTLIST %minLength;

        %facetAttr;

        %fixedAttr;

        %minLengthAttrs;>

<!ELEMENT %maxLength; %facetModel;>

<!ATTLIST %maxLength;

        %facetAttr;

        %fixedAttr;

        %maxLengthAttrs;>



<!-- This one can be repeated -->

<!ELEMENT %enumeration; %facetModel;>

<!ATTLIST %enumeration;

        %facetAttr;

        %enumerationAttrs;>



<!ELEMENT %whiteSpace; %facetModel;>

<!ATTLIST %whiteSpace;

        %facetAttr;

        %fixedAttr;

        %whiteSpaceAttrs;>



<!-- This one can be repeated -->

<!ELEMENT %pattern; %facetModel;>

<!ATTLIST %pattern;

        %facetAttr;

        %patternAttrs;>
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       This component schema defines the content model group customElements
       to support validation of custom metadata elements.
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       This component schema defines the content model group customElements
       to support strict validation of standard metadata elements.
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			 The root element for all sequencing tags.  This tag will usually appear as a child element to an IMS CP item tag.
		
	
	 
		 
			 The type associated with any top-level sequencing tag
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			 The type associated with a control-mode element (see the element controlMode)
		
		 
		 
		 
		 
		 
		 
	



 
	
	 
		 
			 The type that describes any element which fullfills a delivery control semantic
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			 The specification states: "Each activity must have one and only one objective that contributes to rollup".  The following type describes an unbounded set of elements all named "objective" that do not contribute to rollup, and one element called "primaryObjective" that contributes to rollup.
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			 The type that describes an individual objective mapping.  Mapping one local objective GUID to one global objective GUID
		
		 
		 
		 
		 
		 
	



 
	 
	
	 
		 
		 
		 
		 
	



 
	 
	 
		 
			 
				 
					 
						 
							 
								 
								 
							
						
					
					 
				
			
			 
				 
					 
				
			
		
		 
		 
		 
	
	 
		 
			 
		
		 
		 
		 
	



 
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
		 
			 postConditionSequencingRuleType is derived by extension from sequencingRuleType.  It adds an element ruleAction that is a simpleType constrained to a vocabulary relevant to post-Condition sequencing rules
		
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
		 
			 
				 
					 
						 
							 
								 
								 
								 
								 
							
						
					
					 
				
			
		
	
	 
		 
			 
			 
			 
		
	
	 
		 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
		
	



 
	 
		 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 A decimal value with AT LEAST 4 significant decimal digits between -1 and 1
		
		 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
			 
			 
		
	



 

    
       
         This work is licensed under the Creative Commons Attribution-ShareAlike
         License.  To view a copy of this license, see the file license.txt,
         visit http://creativecommons.org/licenses/by-sa/1.0 or send a letter to
         Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.
      
       
         This file represents a composite schema for validating
         LOM V1.0 instances using a common set of validation assumptions.

         Alternative composite schemas can be assembled by selecting
         from the various alternative component schema listed below.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
        **                that the strict.xsd is used to validate vocabularies    **
        **                defined in the LOM V1.0 Base Schema.                    **
        **              - Moved included schema elementNames.xsd just before      **
        **                elementTypes.xsd.                                       **
        **              - Moved the element declaration for the top-level lom     **
        **                metadata element to a separate file (rootElement.xsd)   **
        **                and included this file just after elementTypes.xsd.     **
        **              - Moved the XML Schema import statements before the XML   **
        **                Schema include statements.                              **
        **              - Moved the element group declaration named               **
        **                lom:customElements to a separate file (anyElement.xsd)  **
        **                and included this new file just before the XML Schema   **
        **                import statments.                                       **
        ****************************************************************************
      
   

   

    

   
   
   

   

    

   
   
   
   

    

   

   

   
   
   

   

    

    
    
    
    
    
    




 

    
       
         This work is licensed under the Creative Commons Attribution-ShareAlike
         License.  To view a copy of this license, see the file license.txt,
         visit http://creativecommons.org/licenses/by-sa/1.0 or send a letter to
         Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.
      
       
         This file represents a composite schema for validating
         LOM V1.0 instances using custom validation for vocabulary values.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
        **                that the strict.xsd is used to validate vocabularies    **
        **                defined in the LOM V1.0 Base Schema.                    **
        **              - Moved included schema elementNames.xsd just before      **
        **                elementTypes.xsd.                                       **
        **              - Moved the element declaration for the top-level lom     **
        **                metadata element to a separate file (rootElement.xsd)   **
        **                and included this file just after elementTypes.xsd.     **
        **              - Moved the XML Schema import statements before the XML   **
        **                Schema include statements.                              **
        **              - Moved the element group declaration named               **
        **                lom:customElements to a separate file (anyElement.xsd)  **
        **                and included this new file just before the XML Schema   **
        **                import statments.                                       **
        ****************************************************************************
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        This file represents a composite schema for validating
        LOM V1.0 instances using loose validation for vocabulary values.
     
      
       ****************************************************************************
       **                           CHANGE HISTORY                               **
       ****************************************************************************
       ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
       **                that the strict.xsd is used to validate vocabularies    **
       **                defined in the LOM V1.0 Base Schema.                    **
       **              - Moved included schema elementNames.xsd just before      **
       **                elementTypes.xsd.                                       **
       **              - Moved the element declaration for the top-level lom     **
       **                metadata element to a separate file (rootElement.xsd)   **
       **                and included this file just after elementTypes.xsd.     **
       **              - Moved the XML Schema import statements before the XML   **
       **                Schema include statements.                              **
       **              - Moved the element group declaration named               **
       **                lom:customElements to a separate file (anyElement.xsd)  **
       **                and included this new file just before the XML Schema   **
       **                import statments.                                       **
       ****************************************************************************
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         License.  To view a copy of this license, see the file license.txt,
         visit http://creativecommons.org/licenses/by-sa/1.0 or send a letter to
         Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.
      
       
         This file represents a composite schema for validating
         LOM V1.0 instances using strict validation for vocabulary values.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
        **                that the strict.xsd is used to validate vocabularies    **
        **                defined in the LOM V1.0 Base Schema.                    **
        **              - Moved included schema elementNames.xsd just before      **
        **                elementTypes.xsd.                                       **
        **              - Moved the element declaration for the top-level lom     **
        **                metadata element to a separate file (rootElement.xsd)   **
        **                and included this file just after elementTypes.xsd.     **
        **              - Moved the XML Schema import statements before the XML   **
        **                Schema include statements.                              **
        **              - Moved the element group declaration named               **
        **                lom:customElements to a separate file (anyElement.xsd)  **
        **                and included this new file just before the XML Schema   **
        **                import statments.                                       **
        ****************************************************************************
      
   

  

   

   

   

   

   
   
   
   
   
   






		

			

				

				

				

				

				

				

				

			

		

		

		

	


		

			 

			 

			 

			 

			 

			

		

	
var g_objAPI = null;

var g_nAPI = 0;				// type of API to start searching for; allowable values: 0 - SCORM 2004; 1 - SCORM 1.2 (or 1.1)

var g_aAPI = ["1.0", "0.2"]	// Array that stores the API versions

var g_zAPIVersion = -1;

var g_bFinishDone = false;





function findAPI(win)

{

	// Search the window hierarchy for an object named "API_1484_11" for SCORM 2004 or "API" for SCORM 1.2 or below

	// Look in the current window (win) and recursively look in any child frames

	if(g_nAPI == 0)

	{

		if(win.API_1484_11 != null)

  	 	{

  	 		return win.API_1484_11;

		}

	} else if(g_nAPI == 1 || g_nAPI == "") {

		if (win.API != null)

		{

			g_zAPIVersion = g_aAPI[g_nAPI];

			return win.API;

		}

	}



	if (win.length > 0)  // check frames

	{

		for (var i=0;i<win.length;i++)

		{

			var objAPI = findAPI(win.frames[i]);

			if (objAPI != null)

			{

				return objAPI;

			}

		}

	}

	return null;

}





function getAPI(intAPISearchOrder)

{

	// intAPISearchOrder is 0 - start at current window and work way up; 1 - start at top window and work way down.

	var objAPI = null;

	intAPISearchOrder=((typeof(intAPISearchOrder)=='undefined')?0:intAPISearchOrder);

	if(intAPISearchOrder==0)

	{

		// start and the current window and recurse up through parent windows/frames

		var objCurrentWindow = window;

		objAPI = findAPI(objCurrentWindow);

		var xCount = 0;

		while(objCurrentWindow && !objAPI && xCount < 100)

		{

			xCount++;

			if((objCurrentWindow.opener != null) && (typeof(objCurrentWindow.opener) != "undefined"))

			{

				objCurrentWindow = objCurrentWindow.opener;

			} else {

				objCurrentWindow = objCurrentWindow.parent;

			}

			objAPI = findAPI(objCurrentWindow);

		}

		if((objAPI==null) && (g_nAPI < (g_aAPI.length-1)))

		{

			g_nAPI++;

			objAPI = getAPI(intAPISearchOrder);

		}

	} else {

		// start at the top window and recurse down through child frames

		objAPI = findAPI(this.top);



		if (objAPI == null)

		{

			// the API wasn't found in the current window's hierarchy.  If the

			// current window has an opener (was launched by another window),

			// check the opener's window hierarchy.

			objTopWindow=window.top;



			objTopWindow = objTopWindow.opener;



			while (objTopWindow && !objAPI)

			{

				//checking window opener

				objAPI = findAPI(objTopWindow.top);

				if (objAPI==null) objTopWindow = objTopWindow.opener;

			}

			if(objAPI==null && g_nAPI < (g_aAPI.length-1))

			{

				g_nAPI++;

				objAPI = getAPI(intAPISearchOrder);

			}

		}

	}

	if(objAPI==null)

	{

		// can't find API

	} else if(objAPI != null && g_zAPIVersion == -1) {

		g_zAPIVersion = objAPI.version;

	}



	return objAPI;

}



function setAPI()

{

	while(g_objAPI == undefined)

	{

		g_objAPI = getAPI(0);

	}

}



function isAPI() {

	return ((typeof(g_objAPI)!= "undefined") && (g_objAPI != null))

}



// called in the outer HTML file

// g_objAPI = getAPI();



function dataToFlash(layer, msg) {

	// set the comm HTML

	fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



	// get the browser info

	IE=0; NS4=0; NS6=0;

	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)<5) {NS4=1;}

	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)>4.9) {NS6=1;}

	if (navigator.appName.indexOf('Microsoft')!=-1 && parseInt(navigator.appVersion)>3) {IE=1;}



	if (IE==true)

	{

		IE_dynamic.document.body.innerHTML=fcomValue;

	}



	if (NS4)

	{

		// change the comm HTML

		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



		eval('var echoecho = document.layers.NS_'+layer+'.document;');

		echoecho.open();

		echoecho.write(fcomValue);

		echoecho.close();

	}



	if (NS6)

	{

		// change the comm HTML

		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



		document.getElementById('NS_'+layer).innerHTML =fcomValue;

	}

}





function dataFromFlash(strSCOfunction, strSCOproperty, varSCOvalue, strFLvariableName) {

	var strEval = "";

	var varResult = false;

	if(isAPI())

	{

		if (varSCOvalue != "")

		{

			strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";

		} else {

			if(strSCOfunction=="LMSGetLastError")

			{

				strEval = "g_objAPI." + strSCOfunction + "(" + strSCOproperty + ");";

			} else {

				strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "');";

			}

		}

	} else {

		if (SCOvalue != "")

		{

			strEval = strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";

		} else {

			strEval = strSCOfunction + "('" + strSCOproperty + "');";

		}

	}

	varResult = eval(strEval);

	if(strSCOfunction == "LMSFinish" || strSCOfunction == "Terminate")

	{

		// set global variable to result of Finish function

		g_bFinishDone = varResult;

	}

	dataToFlash('dynamic', strFLvariableName + "|" + varResult);

}
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       This component schema provides attribute group declarations for metadata
       elements to support loose validation of element uniqueness constraints.
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       This component schema provides attribute group declarations for metadata
       elements to support strict validation of element uniqueness constraints,
       by providing the attribute uniqueElementName for each metadata element
       that should appear with multiplicity at most one.
    
  

  

  

  

  
   

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   

  
   
     
  

  
   
     
  

  
   
     
  

  

  

  
   

  
   

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   

  
   
     
  

  

  
   
     
  

  
   
     
  

  

  

  

  

  

  

  

  
   

  
   
     
  

  
   
     
  

  
   

  
   
     
  

  
   

  
   

  
   

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   

  
   
     
  

  
   

  
   
     
  

  
   

  
   
     
  

  
   
     
  

  
   

  
   

  
   

  
   
     
  

  
   
     
  

  

  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   

  
   
     
  

  
   
     
  

  

  

  

  

  
   

  
   
     
  

  

  

  
   

  
   
     
  

  
   

  

  
   

  
   
     
  

  

  

  




 

  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  




 

    
       
         This work is licensed under the Creative Commons Attribution-ShareAlike
         License.  To view a copy of this license, see the file license.txt,
         visit http://creativecommons.org/licenses/by-sa/1.0 or send a letter to
         Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.
      

       
         This component schema provides simple type declarations for metadata
         elements whose values are taken from a vocabulary datatype.

         This component schema supports strict validation of both standard and custom
         vocabulary values by checking that both the source and value are taken
         from either the standard token set or from a custom token set.
      
   

    
    
  
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   




 

   
     
       This work is licensed under the Creative Commons Attribution-ShareAlike
       License.  To view a copy of this license, see the file license.txt,
       visit http://creativecommons.org/licenses/by-sa/1.0 or send a letter to
       Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.
    

     
       This component schema provides simple type declarations for metadata
       elements whose values are taken from a vocabulary datatype.

       This component schema supports loose validation of vocabulary value constraints
       by allowing both the source and value to be arbitrary strings.
    
  

   

  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  




 

    
       
         This work is licensed under the Creative Commons Attribution-ShareAlike
         License.  To view a copy of this license, see the file license.txt,
         visit http://creativecommons.org/licenses/by-sa/1.0 or send a letter to
         Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.
      

       
         This component schema provides simple type declarations for metadata
         elements whose values are taken from a vocabulary datatype.

         This component schema supports strict validation of standard vocabulary values by
         checking that both the source and value are from the standard token set.
      
   

    

   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   
 
   
    
       
   
 
   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   




 

  
   
   See http://www.w3.org/XML/1998/namespace.html and
   http://www.w3.org/TR/REC-xml for information about this namespace.
  
 

  
   This schema defines attributes and an attribute group
        suitable for use by
        schemas wishing to allow xml:base, xml:lang or xml:space attributes
        on elements they define.

        To enable this, such a schema must import this schema
        for the XML namespace, e.g. as follows:
        <schema . . .>
         . . .
         <import namespace="http://www.w3.org/XML/1998/namespace"
                    schemaLocation="http://www.w3.org/2001/03/xml.xsd"/>

        Subsequently, qualified reference to any of the attributes
        or the group defined below will have the desired effect, e.g.

        <type . . .>
         . . .
         <attributeGroup ref="xml:specialAttrs"/>
 
         will define a type which will schema-validate an instance
         element with any of those attributes
 

  
   In keeping with the XML Schema WG's standard versioning
   policy, this schema document will persist at
   http://www.w3.org/2001/03/xml.xsd.
   At the date of issue it can also be found at
   http://www.w3.org/2001/xml.xsd.
   The schema document at that URI may however change in the future,
   in order to remain compatible with the latest version of XML Schema
   itself.  In other words, if the XML Schema namespace changes, the version
   of this document at
   http://www.w3.org/2001/xml.xsd will change
   accordingly; the version at
   http://www.w3.org/2001/03/xml.xsd will not change.
  
 

  
   
    In due course, we should install the relevant ISO 2- and 3-letter
         codes as the enumerated possible values . . .
  
 

  
   
    
     
     
   
  
 

  
   
    See http://www.w3.org/TR/xmlbase/ for
                     information about this attribute.
  
 

  
   
   
   
 




<!-- DTD for XML Schemas: Part 1: Structures

     Public Identifier: "-//W3C//DTD XMLSCHEMA 200102//EN"

     Official Location: http://www.w3.org/2001/XMLSchema.dtd -->

<!-- $Id: XMLSchema.dtd,v 1.30 2001/03/16 15:23:02 ht Exp $ -->

<!-- Note this DTD is NOT normative, or even definitive. -->           <!--d-->

<!-- prose copy in the structures REC is the definitive version -->    <!--d-->

<!-- (which shouldn't differ from this one except for this -->         <!--d-->

<!-- comment and entity expansions, but just in case) -->              <!--d-->

<!-- With the exception of cases with multiple namespace

     prefixes for the XML Schema namespace, any XML document which is

     not valid per this DTD given redefinitions in its internal subset of the

     'p' and 's' parameter entities below appropriate to its namespace

     declaration of the XML Schema namespace is almost certainly not

     a valid schema. -->



<!-- The simpleType element and its constituent parts

     are defined in XML Schema: Part 2: Datatypes -->

<!ENTITY % xs-datatypes PUBLIC 'datatypes' 'datatypes.dtd' >



<!ENTITY % p 'xs:'> <!-- can be overriden in the internal subset of a

                         schema document to establish a different

                         namespace prefix -->

<!ENTITY % s ':xs'> <!-- if %p is defined (e.g. as foo:) then you must

                         also define %s as the suffix for the appropriate

                         namespace declaration (e.g. :foo) -->

<!ENTITY % nds 'xmlns%s;'>



<!-- Define all the element names, with optional prefix -->

<!ENTITY % schema "%p;schema">

<!ENTITY % complexType "%p;complexType">

<!ENTITY % complexContent "%p;complexContent">

<!ENTITY % simpleContent "%p;simpleContent">

<!ENTITY % extension "%p;extension">

<!ENTITY % element "%p;element">

<!ENTITY % unique "%p;unique">

<!ENTITY % key "%p;key">

<!ENTITY % keyref "%p;keyref">

<!ENTITY % selector "%p;selector">

<!ENTITY % field "%p;field">

<!ENTITY % group "%p;group">

<!ENTITY % all "%p;all">

<!ENTITY % choice "%p;choice">

<!ENTITY % sequence "%p;sequence">

<!ENTITY % any "%p;any">

<!ENTITY % anyAttribute "%p;anyAttribute">

<!ENTITY % attribute "%p;attribute">

<!ENTITY % attributeGroup "%p;attributeGroup">

<!ENTITY % include "%p;include">

<!ENTITY % import "%p;import">

<!ENTITY % redefine "%p;redefine">

<!ENTITY % notation "%p;notation">



<!-- annotation elements -->

<!ENTITY % annotation "%p;annotation">

<!ENTITY % appinfo "%p;appinfo">

<!ENTITY % documentation "%p;documentation">



<!-- Customisation entities for the ATTLIST of each element type.

     Define one of these if your schema takes advantage of the

     anyAttribute='##other' in the schema for schemas -->



<!ENTITY % schemaAttrs ''>

<!ENTITY % complexTypeAttrs ''>

<!ENTITY % complexContentAttrs ''>

<!ENTITY % simpleContentAttrs ''>

<!ENTITY % extensionAttrs ''>

<!ENTITY % elementAttrs ''>

<!ENTITY % groupAttrs ''>

<!ENTITY % allAttrs ''>

<!ENTITY % choiceAttrs ''>

<!ENTITY % sequenceAttrs ''>

<!ENTITY % anyAttrs ''>

<!ENTITY % anyAttributeAttrs ''>

<!ENTITY % attributeAttrs ''>

<!ENTITY % attributeGroupAttrs ''>

<!ENTITY % uniqueAttrs ''>

<!ENTITY % keyAttrs ''>

<!ENTITY % keyrefAttrs ''>

<!ENTITY % selectorAttrs ''>

<!ENTITY % fieldAttrs ''>

<!ENTITY % includeAttrs ''>

<!ENTITY % importAttrs ''>

<!ENTITY % redefineAttrs ''>

<!ENTITY % notationAttrs ''>

<!ENTITY % annotationAttrs ''>

<!ENTITY % appinfoAttrs ''>

<!ENTITY % documentationAttrs ''>



<!ENTITY % complexDerivationSet "CDATA">

      <!-- #all or space-separated list drawn from derivationChoice -->

<!ENTITY % blockSet "CDATA">

      <!-- #all or space-separated list drawn from

                      derivationChoice + 'substitution' -->



<!ENTITY % mgs '%all; | %choice; | %sequence;'>

<!ENTITY % cs '%choice; | %sequence;'>

<!ENTITY % formValues '(qualified|unqualified)'>





<!ENTITY % attrDecls    '((%attribute;| %attributeGroup;)*,(%anyAttribute;)?)'>



<!ENTITY % particleAndAttrs '((%mgs; | %group;)?, %attrDecls;)'>



<!-- This is used in part2 -->

<!ENTITY % restriction1 '((%mgs; | %group;)?)'>



%xs-datatypes;



<!-- the duplication below is to produce an unambiguous content model

     which allows annotation everywhere -->

<!ELEMENT %schema; ((%include; | %import; | %redefine; | %annotation;)*,

                    ((%simpleType; | %complexType;

                      | %element; | %attribute;

                      | %attributeGroup; | %group;

                      | %notation; ),

                     (%annotation;)*)* )>

<!ATTLIST %schema;

   targetNamespace      %URIref;               #IMPLIED

   version              CDATA                  #IMPLIED

   %nds;                %URIref;               #FIXED 'http://www.w3.org/2001/XMLSchema'

   xmlns                CDATA                  #IMPLIED

   finalDefault         %complexDerivationSet; ''

   blockDefault         %blockSet;             ''

   id                   ID                     #IMPLIED

   elementFormDefault   %formValues;           'unqualified'

   attributeFormDefault %formValues;           'unqualified'

   xml:lang             CDATA                  #IMPLIED

   %schemaAttrs;>

<!-- Note the xmlns declaration is NOT in the Schema for Schemas,

     because at the Infoset level where schemas operate,

     xmlns(:prefix) is NOT an attribute! -->

<!-- The declaration of xmlns is a convenience for schema authors -->

 

<!-- The id attribute here and below is for use in external references

     from non-schemas using simple fragment identifiers.

     It is NOT used for schema-to-schema reference, internal or

     external. -->



<!-- a type is a named content type specification which allows attribute

     declarations-->

<!-- -->



<!ELEMENT %complexType; ((%annotation;)?,

                         (%simpleContent;|%complexContent;|

                          %particleAndAttrs;))>



<!ATTLIST %complexType;

          name      %NCName;                        #IMPLIED

          id        ID                              #IMPLIED

          abstract  %boolean;                       #IMPLIED

          final     %complexDerivationSet;          #IMPLIED

          block     %complexDerivationSet;          #IMPLIED

          mixed (true|false) 'false'

          %complexTypeAttrs;>



<!-- particleAndAttrs is shorthand for a root type -->

<!-- mixed is disallowed if simpleContent, overriden if complexContent

     has one too. -->



<!-- If anyAttribute appears in one or more referenced attributeGroups

     and/or explicitly, the intersection of the permissions is used -->



<!ELEMENT %complexContent; (%restriction;|%extension;)>

<!ATTLIST %complexContent;

          mixed (true|false) #IMPLIED

          id    ID           #IMPLIED

          %complexContentAttrs;>



<!-- restriction should use the branch defined above, not the simple

     one from part2; extension should use the full model  -->



<!ELEMENT %simpleContent; (%restriction;|%extension;)>

<!ATTLIST %simpleContent;

          id    ID           #IMPLIED

          %simpleContentAttrs;>



<!-- restriction should use the simple branch from part2, not the 

     one defined above; extension should have no particle  -->



<!ELEMENT %extension; (%particleAndAttrs;)>

<!ATTLIST %extension;

          base  %QName;      #REQUIRED

          id    ID           #IMPLIED

          %extensionAttrs;>



<!-- an element is declared by either:

 a name and a type (either nested or referenced via the type attribute)

 or a ref to an existing element declaration -->



<!ELEMENT %element; ((%annotation;)?, (%complexType;| %simpleType;)?,

                     (%unique; | %key; | %keyref;)*)>

<!-- simpleType or complexType only if no type|ref attribute -->

<!-- ref not allowed at top level -->

<!ATTLIST %element;

            name               %NCName;               #IMPLIED

            id                 ID                     #IMPLIED

            ref                %QName;                #IMPLIED

            type               %QName;                #IMPLIED

            minOccurs          %nonNegativeInteger;   #IMPLIED

            maxOccurs          CDATA                  #IMPLIED

            nillable           %boolean;              #IMPLIED

            substitutionGroup  %QName;                #IMPLIED

            abstract           %boolean;              #IMPLIED

            final              %complexDerivationSet; #IMPLIED

            block              %blockSet;             #IMPLIED

            default            CDATA                  #IMPLIED

            fixed              CDATA                  #IMPLIED

            form               %formValues;           #IMPLIED

            %elementAttrs;>

<!-- type and ref are mutually exclusive.

     name and ref are mutually exclusive, one is required -->

<!-- In the absence of type AND ref, type defaults to type of

     substitutionGroup, if any, else the ur-type, i.e. unconstrained -->

<!-- default and fixed are mutually exclusive -->



<!ELEMENT %group; ((%annotation;)?,(%mgs;)?)>

<!ATTLIST %group; 

          name        %NCName;               #IMPLIED

          ref         %QName;                #IMPLIED

          minOccurs   %nonNegativeInteger;   #IMPLIED

          maxOccurs   CDATA                  #IMPLIED

          id          ID                     #IMPLIED

          %groupAttrs;>



<!ELEMENT %all; ((%annotation;)?, (%element;)*)>

<!ATTLIST %all;

          minOccurs   (1)                    #IMPLIED

          maxOccurs   (1)                    #IMPLIED

          id          ID                     #IMPLIED

          %allAttrs;>



<!ELEMENT %choice; ((%annotation;)?, (%element;| %group;| %cs; | %any;)*)>

<!ATTLIST %choice;

          minOccurs   %nonNegativeInteger;   #IMPLIED

          maxOccurs   CDATA                  #IMPLIED

          id          ID                     #IMPLIED

          %choiceAttrs;>



<!ELEMENT %sequence; ((%annotation;)?, (%element;| %group;| %cs; | %any;)*)>

<!ATTLIST %sequence;

          minOccurs   %nonNegativeInteger;   #IMPLIED

          maxOccurs   CDATA                  #IMPLIED

          id          ID                     #IMPLIED

          %sequenceAttrs;>



<!-- an anonymous grouping in a model, or

     a top-level named group definition, or a reference to same -->



<!-- Note that if order is 'all', group is not allowed inside.

     If order is 'all' THIS group must be alone (or referenced alone) at

     the top level of a content model -->

<!-- If order is 'all', minOccurs==maxOccurs==1 on element/any inside -->

<!-- Should allow minOccurs=0 inside order='all' . . . -->



<!ELEMENT %any; (%annotation;)?>

<!ATTLIST %any;

            namespace       CDATA                  '##any'

            processContents (skip|lax|strict)      'strict'

            minOccurs       %nonNegativeInteger;   '1'

            maxOccurs       CDATA                  '1'

            id              ID                     #IMPLIED

            %anyAttrs;>



<!-- namespace is interpreted as follows:

                  ##any      - - any non-conflicting WFXML at all



                  ##other    - - any non-conflicting WFXML from namespace other

                                  than targetNamespace



                  ##local    - - any unqualified non-conflicting WFXML/attribute

                  one or     - - any non-conflicting WFXML from

                  more URI        the listed namespaces

                  references



                  ##targetNamespace ##local may appear in the above list,

                    with the obvious meaning -->



<!ELEMENT %anyAttribute; (%annotation;)?>

<!ATTLIST %anyAttribute;

            namespace       CDATA              '##any'

            processContents (skip|lax|strict)  'strict'

            id              ID                 #IMPLIED

            %anyAttributeAttrs;>

<!-- namespace is interpreted as for 'any' above -->



<!-- simpleType only if no type|ref attribute -->

<!-- ref not allowed at top level, name iff at top level -->

<!ELEMENT %attribute; ((%annotation;)?, (%simpleType;)?)>

<!ATTLIST %attribute;

          name      %NCName;      #IMPLIED

          id        ID            #IMPLIED

          ref       %QName;       #IMPLIED

          type      %QName;       #IMPLIED

          use       (prohibited|optional|required) #IMPLIED

          default   CDATA         #IMPLIED

          fixed     CDATA         #IMPLIED

          form      %formValues;  #IMPLIED

          %attributeAttrs;>

<!-- type and ref are mutually exclusive.

     name and ref are mutually exclusive, one is required -->

<!-- default for use is optional when nested, none otherwise -->

<!-- default and fixed are mutually exclusive -->

<!-- type attr and simpleType content are mutually exclusive -->



<!-- an attributeGroup is a named collection of attribute decls, or a

     reference thereto -->

<!ELEMENT %attributeGroup; ((%annotation;)?,

                       (%attribute; | %attributeGroup;)*,

                       (%anyAttribute;)?) >

<!ATTLIST %attributeGroup;

                 name       %NCName;       #IMPLIED

                 id         ID             #IMPLIED

                 ref        %QName;        #IMPLIED

                 %attributeGroupAttrs;>



<!-- ref iff no content, no name.  ref iff not top level -->



<!-- better reference mechanisms -->

<!ELEMENT %unique; ((%annotation;)?, %selector;, (%field;)+)>

<!ATTLIST %unique;

          name     %NCName;       #REQUIRED

	  id       ID             #IMPLIED

	  %uniqueAttrs;>



<!ELEMENT %key;    ((%annotation;)?, %selector;, (%field;)+)>

<!ATTLIST %key;

          name     %NCName;       #REQUIRED

	  id       ID             #IMPLIED

	  %keyAttrs;>



<!ELEMENT %keyref; ((%annotation;)?, %selector;, (%field;)+)>

<!ATTLIST %keyref;

          name     %NCName;       #REQUIRED

	  refer    %QName;        #REQUIRED

	  id       ID             #IMPLIED

	  %keyrefAttrs;>



<!ELEMENT %selector; ((%annotation;)?)>

<!ATTLIST %selector;

          xpath %XPathExpr; #REQUIRED

          id    ID          #IMPLIED

          %selectorAttrs;>

<!ELEMENT %field; ((%annotation;)?)>

<!ATTLIST %field;

          xpath %XPathExpr; #REQUIRED

          id    ID          #IMPLIED

          %fieldAttrs;>



<!-- Schema combination mechanisms -->

<!ELEMENT %include; (%annotation;)?>

<!ATTLIST %include;

          schemaLocation %URIref; #REQUIRED

          id             ID       #IMPLIED

          %includeAttrs;>



<!ELEMENT %import; (%annotation;)?>

<!ATTLIST %import;

          namespace      %URIref; #IMPLIED

          schemaLocation %URIref; #IMPLIED

          id             ID       #IMPLIED

          %importAttrs;>



<!ELEMENT %redefine; (%annotation; | %simpleType; | %complexType; |

                      %attributeGroup; | %group;)*>

<!ATTLIST %redefine;

          schemaLocation %URIref; #REQUIRED

          id             ID       #IMPLIED

          %redefineAttrs;>



<!ELEMENT %notation; (%annotation;)?>

<!ATTLIST %notation;

	  name        %NCName;    #REQUIRED

	  id          ID          #IMPLIED

	  public      CDATA       #REQUIRED

	  system      %URIref;    #IMPLIED

	  %notationAttrs;>



<!-- Annotation is either application information or documentation -->

<!-- By having these here they are available for datatypes as well

     as all the structures elements -->



<!ELEMENT %annotation; (%appinfo; | %documentation;)*>

<!ATTLIST %annotation; %annotationAttrs;>



<!-- User must define annotation elements in internal subset for this

     to work -->

<!ELEMENT %appinfo; ANY>   <!-- too restrictive -->

<!ATTLIST %appinfo;

          source     %URIref;      #IMPLIED

          id         ID         #IMPLIED

          %appinfoAttrs;>

<!ELEMENT %documentation; ANY>   <!-- too restrictive -->

<!ATTLIST %documentation;

          source     %URIref;   #IMPLIED

          id         ID         #IMPLIED

          xml:lang   CDATA      #IMPLIED

          %documentationAttrs;>



<!NOTATION XMLSchemaStructures PUBLIC

           'structures' 'http://www.w3.org/2001/XMLSchema.xsd' >

<!NOTATION XML PUBLIC

           'REC-xml-1998-0210' 'http://www.w3.org/TR/1998/REC-xml-19980210' >






		

			 

			 

			 

			 

			 

			

		

	
var g_objAPI = null;

var g_nAPI = 0;				// type of API to start searching for; allowable values: 0 - SCORM 2004; 1 - SCORM 1.2 (or 1.1)

var g_aAPI = ["1.0", "0.2"]	// Array that stores the API versions

var g_zAPIVersion = -1;

var g_bFinishDone = false;





function findAPI(win)

{

	// Search the window hierarchy for an object named "API_1484_11" for SCORM 2004 or "API" for SCORM 1.2 or below

	// Look in the current window (win) and recursively look in any child frames

	if(g_nAPI == 0)

	{

		if(win.API_1484_11 != null)

  	 	{

  	 		return win.API_1484_11;

		}

	} else if(g_nAPI == 1 || g_nAPI == "") {

		if (win.API != null)

		{

			g_zAPIVersion = g_aAPI[g_nAPI];

			return win.API;

		}

	}



	if (win.length > 0)  // check frames

	{

		for (var i=0;i<win.length;i++)

		{

			var objAPI = findAPI(win.frames[i]);

			if (objAPI != null)

			{

				return objAPI;

			}

		}

	}

	return null;

}





function getAPI(intAPISearchOrder)

{

	// intAPISearchOrder is 0 - start at current window and work way up; 1 - start at top window and work way down.

	var objAPI = null;

	intAPISearchOrder=((typeof(intAPISearchOrder)=='undefined')?0:intAPISearchOrder);

	if(intAPISearchOrder==0)

	{

		// start and the current window and recurse up through parent windows/frames

		var objCurrentWindow = window;

		objAPI = findAPI(objCurrentWindow);

		var xCount = 0;

		while(objCurrentWindow && !objAPI && xCount < 100)

		{

			xCount++;

			if((objCurrentWindow.opener != null) && (typeof(objCurrentWindow.opener) != "undefined"))

			{

				objCurrentWindow = objCurrentWindow.opener;

			} else {

				objCurrentWindow = objCurrentWindow.parent;

			}

			objAPI = findAPI(objCurrentWindow);

		}

		if((objAPI==null) && (g_nAPI < (g_aAPI.length-1)))

		{

			g_nAPI++;

			objAPI = getAPI(intAPISearchOrder);

		}

	} else {

		// start at the top window and recurse down through child frames

		objAPI = findAPI(this.top);



		if (objAPI == null)

		{

			// the API wasn't found in the current window's hierarchy.  If the

			// current window has an opener (was launched by another window),

			// check the opener's window hierarchy.

			objTopWindow=window.top;



			objTopWindow = objTopWindow.opener;



			while (objTopWindow && !objAPI)

			{

				//checking window opener

				objAPI = findAPI(objTopWindow.top);

				if (objAPI==null) objTopWindow = objTopWindow.opener;

			}

			if(objAPI==null && g_nAPI < (g_aAPI.length-1))

			{

				g_nAPI++;

				objAPI = getAPI(intAPISearchOrder);

			}

		}

	}

	if(objAPI==null)

	{

		// can't find API

	} else if(objAPI != null && g_zAPIVersion == -1) {

		g_zAPIVersion = objAPI.version;

	}



	return objAPI;

}



function setAPI()

{

	while(g_objAPI == undefined)

	{

		g_objAPI = getAPI(0);

	}

}



function isAPI() {

	return ((typeof(g_objAPI)!= "undefined") && (g_objAPI != null))

}



// called in the outer HTML file

// g_objAPI = getAPI();



function dataToFlash(layer, msg) {

	// set the comm HTML

	fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



	// get the browser info

	IE=0; NS4=0; NS6=0;

	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)<5) {NS4=1;}

	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)>4.9) {NS6=1;}

	if (navigator.appName.indexOf('Microsoft')!=-1 && parseInt(navigator.appVersion)>3) {IE=1;}



	if (IE==true)

	{

		IE_dynamic.document.body.innerHTML=fcomValue;

	}



	if (NS4)

	{

		// change the comm HTML

		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



		eval('var echoecho = document.layers.NS_'+layer+'.document;');

		echoecho.open();

		echoecho.write(fcomValue);

		echoecho.close();

	}



	if (NS6)

	{

		// change the comm HTML

		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



		document.getElementById('NS_'+layer).innerHTML =fcomValue;

	}

}





function dataFromFlash(strSCOfunction, strSCOproperty, varSCOvalue, strFLvariableName) {

	var strEval = "";

	var varResult = false;

	if(isAPI())

	{

		if (varSCOvalue != "")

		{

			strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";

		} else {

			if(strSCOfunction=="LMSGetLastError")

			{

				strEval = "g_objAPI." + strSCOfunction + "(" + strSCOproperty + ");";

			} else {

				strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "');";

			}

		}

	} else {

		if (SCOvalue != "")

		{

			strEval = strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";

		} else {

			strEval = strSCOfunction + "('" + strSCOproperty + "');";

		}

	}

	varResult = eval(strEval);

	if(strSCOfunction == "LMSFinish" || strSCOfunction == "Terminate")

	{

		// set global variable to result of Finish function

		g_bFinishDone = varResult;

	}

	dataToFlash('dynamic', strFLvariableName + "|" + varResult);

}





