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This is an Annex to our main response to the consultation. It raises concerns about the Impact Assessment provided in the consultation Annexes.
The Impact Assessment’s estimates of ‘lost’ detections due to removing unconvicted persons from the database are based on a number of assumptions. It is good practice to validate model predictions with existing data, to see if they reproduce past detections for unconvicted persons and for the database as a whole, and to check whether they are consistent with estimates using other data sources. In addition, sensitivity tests should be performed to explore the impact of uncertainties in the input data on the model outputs.

We note that, according to Impact Assessment guidance published by the Department of Business, key assumptions, sensitivities or risks underpinning the cost and benefit calculations that affect the conclusions drawn from the analysis should be highlighted; a range should be produced which is indicative of the level of certainty around the figures in the analysis; and the balance of costs and benefits should emerge clearly and must stand up to external scrutiny.
 In our view the Impact Assessment falls short of these standards.
This Annex to our consultation response considers the extent to which the failure to validate and test the model fully may influence the ‘lost’ detections calculated to result from the removal of unconvicted persons from the database.
The comparisons below consider only the option of deletion of unconvicted persons’ profiles immediately on acquittal or when a decision is taken not to take further action. They are based on numbers of detections, which are crimes considered to be ‘cleared up’ by the police, usually because someone has been prosecuted. We note that, although the consultation does not give any figures on convictions, the Home Office has estimated in the past that some 50% of detections lead to convictions and some 25% lead to a custodial sentence.
 However, this will vary considerably with offence type.

These calculations are preliminary and are intended to highlight errors and omissions in the information provided in the consultation, rather than to provide final definitive estimates of ‘lost’ detections.

Alternative estimates using estimates of the proportion of ‘cold hits’
No comparison has been made between the predicted number of ‘lost’ detections and other data that is available regarding the proportion of DNA detections in which the suspect has already been identified by the police (for which the DNA database is not needed) and the number of DNA detections in which a loaded suspect’s profile matches a stored crime scene DNA profile from a crime other than that for which they were arrested (for which only stored crime scene profiles, not stored individuals’ profiles are needed).

DNA detections are of three types:

1. Detections where the suspect was first identified by other means and whose DNA matches the crime scene DNA available for the offence for which he/she was arrested.

2. Detections where the suspect’s DNA profile is loaded to the NDNAD and makes a ‘cold hit’ with a stored crime scene DNA profile, as a result of a speculative search against all crime scenes other than that for which they have been arrested, and where sufficient other evidence exists to prosecute him/her for the crime.

3. Detections where a crime scene DNA profile is loaded and makes a ‘cold hit’ with a stored individual’s DNA profile, and where sufficient additional evidence exists to prosecute that individual for the crime.

It is possible to make an alternative estimate of the numbers of ‘lost’ detections by first calculating the number of DNA detections of each type. The relevant figures from the NDNAD Annual Report 2006/07 are given in Table 1. 

Table 1: NDNAD figures 2006/07

	Crimes with a DNA match
	41,717

	Detections of crimes in which a DNA match was available
	19,949

	Profiles added from individuals (subject sample profiles) in 2006/07
	722,464

	Subject sample profiles retained
	4,428,378

	Crime scene profiles loaded
	55,217

	Crime scene profiles retained
	285,848

	Crime to subject match rate following addition of a subject sample profile*
	1.5%


*Estimated from Figure on p.35. The consultation (Annex D, p.65) gives a slightly lower 1.4% probability that a subject is matched to the DNA database for a crime other than that for which they were arrested.
As far as we aware, the only available estimate for the proportion of ‘cold hit’ detections comes from a research exercise carried out in 2002/03, reported in the Home Office’s 2006 report on the DNA Expansion Programme.
  The study followed 620 cases involving DNA matches and found that in 58% of all detected cases, the DNA match was the first link to the offender. Assuming these cases are representative and that this percentage has not changed, we can estimate that 42% of the DNA detections recorded in 2006/07 were ‘known suspect’ detections (8,379 DNA detections) and 58% were ‘cold hit’ detections (11,570). It should be noted that here is considerable uncertainty in this split due to the lack of an up-to-date and reliable figure on the proportion of cold hits. 

Using the crime to subject match rate, 1.5% of 722,464 individuals’ profiles loaded match a crime scene DNA profile other than that for which they were arrested. This is a total of 10,837 matches, which corresponds to 5,180 detections, if the overall proportion of matches to detections recorded in 2006/07 (48%) applies equally to all types of detections. 

The remainder of the ‘cold hit’ detections – those resulting from a match between loaded crime scene DNA profiles and stored individuals’ DNA profiles - can therefore be estimated to total 6,390 detections (32% of the total). These 6,390 detections per year would all be lost or delayed if all individuals’ DNA profiles were removed from the database. However, some would only be delayed, not lost, because, provided the unmatched crime scene DNA profiles continue to be stored, re-arrested individuals’ profiles will match the corresponding stored crime scene profile at a future date.  The Home Office estimates (p.65 Annex D) that the probability of being arrested subsequent to no further action being taken is 18% (although it is not clear whether this is the annual re-arrest rate or that over a ten year period). Assuming this arrest rate applies to a ten year period, 18% of the 6,390 detections would be delayed for up to ten years, not lost (a total of 1150 delayed detections). This leaves a total estimate of 5,240 lost detections per year even if no individuals’ DNA profiles were retained at all.  It should be stressed that this number is an estimate and there is particular uncertainty about the proportion of DNA detections that are ‘cold hits’. In addition, indirect DNA detections often arise, for example when someone detected using DNA confesses to additional crimes. This could double the number of lost detections to about 10,000, assuming these crimes were not detected by other means. However, it is striking that this estimate for lost DNA detections even if no database of individuals’ profiles existed at all is less than the number of lost detections estimated by the Home Office to occur if only the DNA profiles of the unconvicted are removed. 
The consultation states (Annex D, para 33) that 900,000 DNA records from unconvicted persons have been identified for removal during the 7.75 year period from May 2001 to December 2008. This equates to about 120,000 records that would need to be removed per year, or about 2.5% of the current 5 million or so records. Assuming that everyone on the database is equally likely to commit a crime for which DNA evidence is relevant, about 2.5% of the 6,390 ‘cold hit’ detections with stored individual’s profiles we identified above would be delayed or lost per year if unconvicted persons were removed. This is 160 detections, of which 18% (29 detections) might be expected to be delayed, not lost, due to re-arrests. This leaves an estimate of about 130 lost detections per year if all unconvicted persons are removed immediately, assuming they are equally likely to commit offences as other people with records on the Database. Again, it should be stressed that this is an estimate, which is subject to a number of uncertainties, and that indirect detections could double this figure to about 260.

However, the assumption that unconvicted persons are as ‘risky’ as others on the Database is based on the research commissioned from the Jill Dando Institute, which has been widely criticised elsewhere.
,
 For example, it is inconsistent with evidence that about 100,000 people are responsible for almost half of all crime.
 Rather than seek to estimate the ‘riskiness’ of people who are arrested but not convicted we simply note that if they are only half as likely to commit a crime for which DNA evidence is relevant as other people on the database the ‘lost’ detections would fall to around 65 a year; and if they were only a tenth as likely to commit such crimes, the ‘lost’ detections would fall to around 13 a year. The latter estimate is a very much lower bound because the one year re-offending rate for convicted persons is about 28% compared to a yearly offending rate of about 2% for the general population (Figure 1, Annex D, Research base for retention). The long-term retention of many convicted persons on the database will reduce this ratio, even if arrested persons are no more likely to offend than the general population.
These calculations suggest that the Home Office’s estimates of ‘lost’ detections could be up to two orders of magnitude in error. Apart from the assumption regarding the ‘riskiness’ of arrested persons, the main reasons for this discrepancy appear to be errors in the Annex A Benefits flow model diagrams. These indicate that: (i) someone with a record on the DNA database who leaves their DNA at a crime scene is inevitably detected using their DNA (this is not the case because they may be detected by other means; and because about half of all DNA matches do not lead to detections, due to the additional evidence required, the fact that some are partial matches, and some are matches with victims and passers-by); (ii) persons whose records are deleted from the database after x years will not have crimes they commit detected using DNA (this is false because their DNA can be taken as a result of future arrests, and matched either with a stored crime scene DNA profile, or with a profile taken from the specific crime for which they were arrested).  
Impact by crime type
Only a tiny proportion of DNA detections relate to the most serious crimes, such as murder and rape. DNA detections by crime type are shown in Table 2.
Table 2: Direct detection by crime type: 2007/08.

	
	Direct DNA detections
	Recorded crimes
	Percentage of recorded crimes involving DNA detection
	Percentage of total DNA detections

	Homicide‡
	83
	784
	10.59
	0.47

	Rape
	184
	12,654†
	1.45
	1.04

	Robbery
	617
	84,706
	0.73
	3.50

	Other violent crime
	849
	960,404*
	0.09
	4.82

	Other sex offences
	64
	40,886**
	0.16
	0.36

	Drugs offences
	321
	228,958
	0.14
	1.82

	Domestic burglary
	3,443
	280,704
	1.23
	19.55

	Other burglary
	3,886
	302,995
	1.28
	22.06

	Theft from vehicle
	2,201
	432,377
	0.51
	12.50

	Theft of vehicle
	1,379
	159,847
	0.86
	7.83

	Criminal damage
	3,180
	1,036,246
	0.31
	18.05

	All other recorded crime
	1,407
	1,410,110
	0.10
	7.99

	Total
	17,614
	4,950,671
	0.36
	100


‡Murder plus manslaughter
†Total recorded rape of a female plus rape of a male.

*Total recorded violence against the person offences, minus recorded homicide offences.

**Total sexual offences, minus recorded rapes (male plus female).
Sources: Hansard
; Home Office crime figures
.
All else being equal, based on the figures in Table 2, 130 lost detections per year due to removing the DNA profiles of unconvicted people from the NDNAD would equate to lost detections of about one rape case DNA detection per year and one homicide case DNA detection every two years. However, this assumes that unconvicted persons are just as likely to commit serious crimes such as rape and murder as the rest of the population on the Database (some of whom have been convicted for serious past multiple offences). This assumption (which is supposedly justified by the widely-criticised research commissioned from the Jill Dando Institute in Annex C) is particularly ridiculous when applied to twelve year-olds arrested for minor acts of criminal damage caused by kicking footballs. If, as an example, we instead assume that unconvicted persons are only a tenth as likely to commit rape or murder as other people on the database, this would reduce to one rape case in ten years and one homicide in twenty years. Further, the proportion of DNA detections in which the suspect has already been identified (i.e. which are not cold hits) is likely to be much higher than for volume crime, since most murderers and rapists are known to their victims. If this proportion is higher, it would further reduce the estimate of lost detections for these crimes.  

As far as we are aware, there are no published figures available for the proportion of DNA detections by crime type where the suspect has already been identified as a suspect by the police (i.e. cases in which the database does not play a role). However, the Home Office’s 2006 DNA Expansion Programme report notes that the DNA Database is proving most helpful in those crimes that are more difficult to detect e.g. domestic burglary and vehicle crime, where the suspect’s identity is less likely to be immediately apparent, than it is in solving violent crimes.

Finally, we emphasise again that detections are not successful prosecutions. It is important to note that most rape cases involve disputes about consent, rather than identity, so DNA detections may be less likely to lead to convictions for rape than for other types of crime.

Comparisons with match estimates and specific cases
No comparison has been made between the model estimates of future lost detections and claims of numbers of crimes linked to unconvicted persons between May 2001 and December 2005.

The consultation repeats estimates (para 4.14) that retained profiles from unconvicted persons were linked with 14,000 offences, including 114 murders and 116 rapes over this 4.75 year period. This would equate to about 24 murders and 24 rapes a year, but note these are matches not detections. Detections per match were 0.19 for homicide and 0.30 for rape in 2006/07 (using data from p.17 of the 2006/07 NDNAD Annual Report), so this equates to about 5 murder detections and about 7 rape detections a year. The figures will include cases where the suspect had already been identified. If we use the figure calculated above for all crimes of 32% of DNA detections arising as a result of stored individuals’ profiles, this equates to about 3 murder and 5 rape detections in two years, but this will be an over-estimate due to the increased likelihood of rapists and murderers being known to their victims and thus identified before a DNA match is made.  In addition, an estimated 18% of these detections might be delayed not lost, due to re-arrest leading to a later match with the stored crime scene profile (reducing the estimate to about 1 murder detection and 2 rape detections a year) – although it should be noted that delayed detections for serious crimes may have serious negative impacts on victims and their families. This estimate is significantly higher than the estimate based on the proportion of ‘cold hits’, which could mean those figures are too low. However, it should be noted that the ‘114 murders’ and ‘116 rapes’ are estimates based on a number of statistical assumptions, rather than individually tracked crimes.
 It would be helpful if the Home Office could provide a more detailed explanation of how it obtained these figures so that their reliability could be assessed. 

Brief details of two rape cases which do involve retention of DNA profiles from arrested persons have been provided in the National DNA Database Annual Report 2005/06 (page 14). These cases involve prior alleged violent disorder and assault, in circumstances where the victims had not been willing to press charges. Two rape cases were also briefly cited in the Government’s evidence to the European Court of Human Rights: the two cases involved prior alleged possession of an offensive weapon and alleged violent disorder, respectively. One of these cases is probably the Larrier case cited on p.14 of the consultation and the other may be one of the cases cited in the Annual Report. Thus, as far as we are aware, three to five relevant rape cases and no relevant murder cases have been cited by the Government in support of the retention of innocent person’s DNA over the eight year period since May 2001. This is roughly one rape case every two years (some of which might have been solved by other means, albeit with some undesirable delay). 
For total crimes, the claimed 14,000 matched crimes equates to 2947 matches per year, or 1415 detections. Of these, about 32%, or 453 detections would be expected to be ‘cold hit’ detections between loaded crime scene DNA profiles and the stored profiles of unconvicted individuals (as calculated above, assuming the relevant assumptions hold). Due to re-arrests, 18% of these detections would be delayed rather than lost, leaving 371 lost detections per year.  Again, this estimate is significantly higher than the estimates made above, based on the proportion of ‘cold hits’, but it remains unclear how the total 14,000 matches was originally estimated.

Nevertheless, this estimate is about 20 times lower than the figure of 6250 lost detections per year given in the Impact Assessment.

Past detection rates
No validation exercise has been performed to check whether the assumptions in the model can reproduce past detection rates. It is likely that validation with existing data would have revealed that the assumptions used poorly reproduce this data, which shows that the number of detections is driven by the number of crime scene profiles added to the database, not by the number of individuals’ DNA profiles stored, as shown in Figures 1 and 2 (plotted using data from the NDNAD Annual Reports and PQs cited above).

It is useful to consider what happens if the entire population and all visitors have their DNA profiles stored on the DNA database, with a zero error rate. Once past stored crime scene profiles had been matched (bearing in mind that not all these will be detected or solved), the annual number of matches could not exceed the number of crime scene DNA profiles loaded, which in 2006/07 (the last year for which figures are available) was 55,217. If the match to detection rate stays constant at 48% (it is more likely to fall due to the increased numbers of false matches and false leads) this would lead to a total of 26,504 detections a year, an increase of only about 33% above the 2006/07 DNA detection figure.  
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Table 3 shows the number of direct DNA detections per crime scene DNA profile loaded, which has remained roughly constant since 2001/02. If the number of DNA detections is regarded as proportionate to the number of crime scene DNA profiles loaded, increasing the number of crime scene DNA profiles loaded per year by 33% would achieve an equivalent benefit in terms of increased DNA detections to putting the DNA profiles of the entire population and all visitors on the Database. This would require only an additional 18,222 crime scene DNA profiles to be added, rather than more than 60 million individuals. This would cost far less and not infringe anybody’s rights. Increasing the number of DNA detections per crime scene profile loaded from about 36% to 48% by means other than expanding the database, such as more thorough police investigations, would have an equivalent effect.

Table 3: DNA detections from 1998/99 to 2007/08

	Year
	Crimes with DNA match
	Detected crimes in which a DNA match was available

(Direct DNA detections)
	Crime scene DNA profiles added per year
	Direct detections

per crime scene DNA profile loaded

	1998/99 
	21,239
	6,151
	13,534
	0.45

	1999/00 
	23,021
	8,612
	18,401
	0.47

	2000/01
	30,894
	14,785
	29,071
	0.51

	2001/02 
	39,043
	15,894
	41,264
	0.39

	2002/03 
	49,913
	21,098
	61,431
	0.34

	2003/04 
	45,269
	20,489
	60,226
	0.34

	2004/05 
	40,169
	19,873
	59,247
	0.34

	2005/06 
	45,221
	20,349
	68,774
	0.30

	2006/07 
	41,717
	19,949
	55,217
	0.36


Whilst many crime scenes do not yield DNA, there remains significant room for improvement in crime scene investigation in some areas, particularly rape, which many women do not report and where adequate medical examinations are often not undertaken.
 Addressing this issue properly would more than outweigh any potential detections lost due to removing unconvicted individuals’ DNA profiles from the database. The figures in Table 3 suggest an initial crude estimate that loading ten more DNA profiles from rapes per year could deliver 3 to 4 more DNA detections – more than our highest estimate of potential rape detections lost per year through removing unconvicted persons from the Database. However, again we note that detections are not successful prosecutions and that DNA cannot resolve disputes about consent.
Conclusions 

Our preliminary calculations suggest that the Home Office’s DNA detection model could be in error by as much as one or two orders of magnitude. There appear to be serious errors in the structure of the model (the assumptions made in the flow diagrams), which could have been revealed if the model was properly validated using the existing data. Due to uncertainties in model input values, sensitivity tests should also have been performed to check the impact of these assumptions on the model outputs (the calculated number of ‘lost’ detections). 
We stress that these calculations are preliminary and are intended to highlight errors and omissions in the information provided in the consultation, rather than to provide final definitive estimates of ‘lost’ detections.

Our calculations also suggest that adding a small number of additional DNA profiles from serious crime scenes, particularly rape, would easily outweigh any potential DNA detections for such crimes lost through removing the DNA profiles of unconvicted persons. We note, however, that the conversion of detections to successful prosecutions for rape may nevertheless remain difficult.
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