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Transcript
[GregGlassman]
Patrick, I want to ask—Iwant to answer thequestion youaskedofDr.Gigerenzer as though you'd askedme, and
Iwant to leave youwithwhat I think could scratch the itch for justice. Sciencefinds validationexclusively,
entirely, only through thepredictive strengthof itsmodels. And then, toevaluate that, because I've always
been—I've always—I knowDale's heardmesay this a lot—definitionsdon't comeflavored right orwrong.
They're just consistent or useful, and I'd like you to look—use thatdefinition as a lens and lookhowsome issues
refract through that. It's fascinating.

I like to startwith thedemarcationproblem.We learn there fromWikipedia—just notgo there and listen. And I
always tell, look atWikipedia. I lovepickingon thosepeople. Someof thebest and theworst things I've seen
writtenon science sit there, but there's always something to talk about. But Iwouldgoon thedemarcation
problem. They say it's aproblem.We learn that this hasbeenaproblem that hasbeenunsettled, hasbeena
problem for several thousandyears. You'regoing togo, "Geez, I solved it right here. It's predictive strength.
That is thedemarcation." Yougoover to interpretationsofprobability, and youfind that there's awarbasically
being foughtoverwhether probability inheres in objectsor in our heads. Andyou see there—it's interesting,
there's another article, aWikipedia article, "FoundationofStatistics," and you learn there too that it's Sodom
andGomorrah in termsof theconfusion. And somehow the solution to the statistics foundationproblemfinds
resolution inprobability theory, and yougetover there, andyoufindout that that's another conflict.

Armedwith theunderstanding that sciencemodels find their validationexclusively, solely through their
predictive strength, you lookat thesearticles, and there's just notmuchproblem for you. Youhave to sidewith
thepeople that thinkprobability inheres in the head. Youalso have to takeexception to the frequentists that tell
you that theprobability of a hypothesis has nomeaning, that hypotheses have tocomeflavoredoneor zero,
like all propositions. That's thedeductive curse that they're livingwith. And it's interesting, so theydoa little
probability of the frequentist sort, and youget that p-value. And if that p-value ismagically 5%, nowmy
proposition carries aoneor a zero. It's all of a sudden, I'mback indeductive landagain. It all seemsnuts.

What elsedowe lookat?Scientificmisconduct. It's abundantly clear thatwhenweunhinge validation from the
scientificmethod, thecharlatans aregoing tohaveaparty. They'regoing to jumpupanddownandget all
excited. And there's someonewhohas afiduciary obligation to say, "Youmeanall I need is a coupleof scientists
toputonamastheada studyand somegoodp-values?" Andyes, that's all you need, and it's doneall the time.
It's doneall the time. So, I—and theutility of that definitionexpresses itself in the application andwhere it can
take you. Theultimate hope is thatwhen someone tells you that if youdon't believe them, youdon't believe in
science, or someone's toutingamodel that's never demonstratedanythinganywhere, youwalk away. And I
don't care if aguy's got a stethoscope, a computer, aGeiger counter, thewhite labcoat, all that crap—forget it.
Until there's somethingofpredictive strength, you'vegot nothing, rightMalcolm?
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Anyquestions?

[Roger]
I haveaquestion. Is science real in this house?

[GregGlassman]
No, it's part ofmy—see theman-made tools of science thereon thewall? Sciencewouldbeon that list too.
Science is an interesting thing.My fatherwasof the view that itmaybe theonlydisciplinewhere knowing its
limitations, boundaries, and theextent towhich it canweigh inmustbeknown. And itwason this basis that he
said that conflictsbetween religion and sciencecomeabout throughconfusion aboutwhat religion is andwhat
science is. Youhave tobeconfusedonboth.Heput himself in instant disfavorwith the science framework
committee inCalifornia. They thought hewasgoing tobeat up thecreationists, but instead, theScienceBear
got after themhardand told them that theywere nobetter off than thepeople theyweremaking funof. Is that
something? Imagine howenjoyable thatmust havebeen.

Questions?

We'regoing to shift gears here.Dale, I'mgoing to let you introduceDaubert.

[DaleSaran]
Sure.

[GregGlassman]
Iwon't even try, but itwasmy idea tobe talking about this here todaybecause I thinkwehave the talent. I'mnot
theguy—I'mnot the—Idon't believe in social crusades, but I think this SupremeCourt decisioncouldget
reversedanddone so logically. Andwemight know thepeople toput to that task toexplain.

[DaleSaran]
So, I don't know that it's quite adeparture. I think it's a natural—it's at least apoint, it's anofframp in a lot of the
things you'vebeen talking about.

I was thinkingabout it as youwere saying it, and it goesback to thequestion I just spokewithDr.Garrett about,
which is—heasked thequestion about howdoyouputquantitativemeasures to thiswhere you'vegotboth
DNAevidence, for example,which has a very seriousquantitative side to it, alongside in a context of a legal
proceedingwhere—howdoyoudo thatwhere it's largelyqualitative?

And I'll pick up there and say thatwhat youhave is—weuse somemathematics. In civil trials, for example, you
have toprove something to say it'smore likely than not.Wecall it thepreponderanceof theevidence, andwhat
that reallymeans is—we joke in lawschool, 51%or 50.1%. It'smore likely than not that something is true, and the
personwhocanprove thatwins thecivil trial to your satisfaction sittingon the jury. It's onlymore likely than not.
And there areother standards for provingdamagesor certain other thingswhere the lawsays, "No, no, it can't
just bepreponderance, notmore likely than not. It's got tobeanother standard: clear andconvincing
evidence." Sowheredoes that fall? You know, it's notquitebeyonda reasonabledoubt. It'smore than a
preponderance, so62%, you know, yougive it kindof aqualitative term. You try andpaint awordpicture todeal
with that. And thenof coursewehave this beyonda reasonabledoubt,which is notbeyondall doubt. So you're
trying toputwords to somekindofmeasure toget us to a standardof evidence. And really, to answerDr.
Garrett's question, theway youmanage this problem in the law typically, it seems tome, inmyexperience, is
they assign—it'swhohas theburden for failure toproduce sufficient evidenceof aparticularmatter. So in the
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criminal trial, we say that thegovernment has theburden, and if theycan't get tobeyonda reasonabledoubt,
then they lose. So theybear theburden. That's howweassign theburdenswherewe think they should lie for the
failure toproduce sufficient evidence.

Now, this comesupwhere it relates towhatGregaskedme,Dan, andothers to talk about is scientificevidence
in courts. And so just abrief history is in 1927, so I believe the sameyear as theSconference,was acasecame
out calledFry v. UnitedStates. AndFrywas interesting. Itwascriminal, and it involveda liedetector test, the
earliest versionof it, you know,measuring your body's physiological responses toquestions. Andof course,
immediately you thinkwhen youhear that, "Oh, letmeguess. Thegovernmentwas trying toconvict aguy using
lie detector evidence." Andactually, it turnsout, no, it's just theopposite. Aguywas trying toprovehis
innocenceand said that thecourt, refusing toconsider his clear polygraph, you know, hadwrongly convicted
him. And thecourt in Fry cameout andcreated really the standard thatwould apply all theway throughDaubert
was theFry test, and thatwas this ideaabout reliability of evidence, howyoucouldcall it scientificevidence in
court. And itwent 70years almost. TheFry standard reigned. And in the interim, during that time,what
happenedwas thepassageof theFederal Rulesof Evidencehadbeen sort of compiledandput together in the
'50s, andyouhad thechanges to theFederal RulesofCivil Procedure, and then it brings us forward toDaubert,
whichbecame the standard. TheSupremeCourt lookingandasking thequestionwas, "WasFry changedby the
passageof theFederal Rulesof Evidence?" And specifically, Rule 702 thatdealswith expert testimony, and the
court, theSupremeCourt, said, "Yes, in fact, itwaschanged." And so they threwout Fry, and theyput this new
standard in. I will tell you that of import, I think it's important toblame the lawyers. I got aplaquewhen I left flying
tobecomea lawyer, and itwas fromallmyhelicopter buddies. And right on it, it just said—on theplaque it said,
"Shakespearewas right." And that'swhat theygaveme, you know, thefirst thing, "Let's kill all the lawyers." And I
always thought thatwas anice thing to takewithme. I knowGregwould have loved that. In fact, Imightgift that
to youat somepoint. But I think the lawyersbear—and the judges,maybenot the lawyers, but the lawyers in
robes,worse yet—bear agooddeal of responsibility forwhatwehavenowwithpeer reviewandall of this.

Becauseoneof the things they found in Fry andgoing forwardwas thatpart of howyoucouldget things
admitted, youcouldget experts on the stand tobedecreedexperts and therefore tobeable topontificate to
the jurors to a scientificormedical certainty,was the lawsaid, "Well, we'regoing to lookat this guy's resume."
And that's part of howwedecidewhether it's scientificor not—are youpublished in anypeer-reviewed
journals? Andonce thatbecame reifiedby theSupremeCourt anddecisionsover time, tome, if you lookat the
whenof someof thosedecisions, it tracks very nicelywith the riseof thesepeer-reviewed journals, and
suddenly you'vegot just garbagebeingpumpedout.

Imean, if you're a corporateentity andyouknow theSupremeCourt has said, "Hey, this iswhat it's going to take
toget anexpert opinion in," and you just startmaking journals, printingpapers, andgettingexperts. Youcan
lookatwhether it's food, nutrition, Pharma—pick anyof those things, andyou'll findaconcomitant rise in the
publicationof these journals. Imean, look at how—Iwas just talking to somebody in line—youknow, Einstein
published the theoryof relativitywhile aSwisspatent clerk.Whatwas his expertise?Whatwere your
justifications for saying sucha thing? I don't know if hewould havepassed theFry standard.WouldEinstein have
qualifiedunder Fry?Probably not, tobeanexpert.Canheevenoffer suchanopinion?

And I think that really is at the heart of part of this problem.We'veconcretized thesenotions that peer review is
howyouget to acorrect finding. I don't know,Dan,what else youwant to say about that?

[DanMacDougal]
I'll saywhat JeffGlassman said: thebest science is notpeer-reviewed, it's top secret.
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[DaleSaran]
It's adifficult thing toexplain science to laypeople, particularlywhere they'vegot tomakedecisions. ToAnon's
point aboutwhatdoyoudowhen there'sDNAevidenceand they'regoing tocome in and say, andKurt talked
about it—you try, you know, trying to instruct the federal judiciary and trying to train them that youcan't really
make theassertions that you'remaking. And sowekindofplay these linguistic games tonot allowexperts to
basically tell people, "That guy's guilty,"which is reallywhatprosecutorswant, obviously.Or if it's twocivil
litigants, you know, youwant toprove that guy's full of crap,we're right.

Andnowmuchof litigation hasbecomeawarof experts, but it comesoutof theseFry andDaubert
misunderstandings andmisapprehensions. I think in thematerials,Gregpointed toaSusanHaackpiece.Did
youput that in there? It'sworth your time. Thoseof you interested in this notionof howweknowwhatweknow,
bothepistemological andontological questions, it comes together in trials. That'swhere, at least forme, not so
much in the laboratory. That'smy laboratory; that'swhere it all comes together.

But I know thatwe've talkedabout—andDan,we're lookingatDanBrotherHarry—we're all thinkingaboutways
inwhichDaubert canbekindof torndown. Sometimes theSupremeCourt announces standards, and then in
practice, it becomes sort ofmoreobserved in thebreach than it is in the actual following. Life itself, a lot of
times,will dictate howweactually have todealwith these issuesof scientificevidenceandwhat counts as
expert testimony.

[Emily Kaplan]
It canbecostprohibitive. I hada really interestingconversationwithBobbyKennedy,who'sdonea lot of these
cases, andhewasexplaining tomeabout how if youhaveapopulationofpeople that havebeenharmed in
somewayby toxic chemicals that havebeen thrown in, you know, theHudsonRiver orwhatever, and youcan tell
very clearly therewas this and then therewas that, but it's corporate. Andyouhaveahuge industrial power
that's basically saying, "This isn't scientific."Heoftenfinds thatwhenhegets to theDaubert prehearing, hecan't
evenmove thecase forwardbecause it's suchagatekeeper. These small groupsofpeoplewhohavebeen
harmeddon't have the resources togoandpayabunchof experts todoa studyandhave it bepublished in a
peer-reviewed journal, but the industry sidedoes, and they're ready for it. They've alreadygot their defense
made.

I'd love tohear you talk a little bit about that.

[DaleSaran]
I hadagreat exampleof this. Daubert hasbecomesuchagate that judgesare supposed to keepout the junk
science. I'll give youagreat exampleof this in a criminal trial where it comesup.We'redefending someone—in
fact, itwaswhat led tomemeetingGregandgoing forward. Iwas in amurder trial, andour client hadbeen
analyzed for PTSD,but not just PTSD—what's it called,CTEnow,orwecalled it TBI at the time. Sowehadaclient
whohadbeenexposed tomultiple largeexplosions that hadhadan impact, and thiswas in theearliest daysof
theVA lookingat this. TherewasaDr.MariaMortius, youcan lookher up, shewasheadingWalter Reedat the
time, and shewasdoingall the studieson theconsequenceson troopsof havingbombsdropnearbyor these
other things andwhat effect it hadon thebrain.

They havea seriesof tests theycando tomeasurecognitive functionor executive function, theycall it.Oneof
the—theyoffered, thankfully—thegovernmentwas like, "Hey, sincewe've tested someof theother defendants
in this case—therewereeight co-defendants in thismurder trial—doyouwant to have your guy tested?" Andwe
were like, "Well, what the hell, sure,why not? Let's havehim tested." They testedhim, andwe thought if nothing
else, it couldbeuseful if hegets convicted,which itwas looking likely sincefiveof his comradesweregoing to
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testify against himandhadalready takendeals.We thought itwouldn't hurt for extendingmitigationwhenwe
get to sentencing.

Theydo the testing, and theycomeback,weget the report, and theybasically tell us, "Youdoknow that your
guy's brain's badlydamaged, right?" Andwe're like, "Sure."Hewasa simpleguy, you know, hehadhada lot of
problemspassing theASVAB, and somebody likePatrickwouldbe like, "I don't think youcan fail theASVAB."He
did. It tookhim three times toactually get a score thatwouldget him into theMarineCorps, andhehada really
tough life, ablack kid fromEast St. Louis. But hewasbadlydamaged.

Wehad tohaveaDaubert hearing.Now,wewant tobring this evidence inon themerits becausepart of the
case involved, you know,was hewrong tohavemadeadecision hemadeduring thismurder. Hewasgiven an
order todosomething, anddefects in executive functions suggest thatwhen you're facedwith a lot of
different information, you'll just fall back to theeasiest heuristic,which is, "Hey, all orders are lawful, I'll just do
what I'm toldbecause I can't sort this out." And thatwaspart of our defense—it becameat theheart of our
defense.

Whenwe tried toget that evidence in—all these tests, clear science, you know, science, theydid it—but at the
time itwasconsideredcutting-edge, newscience.Most importantly of all, thegovernment,whohad tested
this guy using their doctorwho's running the testsoutofWalter Reed, nowobjects and says, "Youcan't put that
in, it's not science, it hasn't passedpeer review, and it didn'tmeet theDaubert factors."Wecouldn't getpast
theDaubert hump.Herewearewith thiswonderful evidence, thegovernment's own sciencypeoplewhoare
nowgoing tocome in and testify onour behalf, and itwasonly largelybybeggingandgroveling andgetting the
judge toagree thatwecouldput someof it in but not all of it. ItwasDaubert, itwas that exactproblem,which is
we ran right upagainstDaubert: it's notpeer-reviewedyet, it's not.

The funny thingaboutDaubert is it's interpretingRule 702,whichclaims tobe in 702. It says that anybodycould
beanexpert. That's thecrazy thing. Laypeople, youall haveexpertise. There are things you knowabout that no
onecan tell you aboutonacertain subject.Weall kindof haveour own things. The standard in theRulesof
Evidence is if anybodycancome in andbeanexpert, provided that they have testimony thatwill help the
fact-finder in renderingadecision. It doesn't evenneed tobe some recognized scientific field, but this iswhat
we'vecomeupagainst.When youadd theseDaubert factors,which is to saywe've reifiedconsensus science
into valid science, I think that's a largepart ofwhywearewhereweare.

Now it's aquestionof finding the right circumstances to takeacrack at it, to try andfindaway tobreak
Daubert's holdonus.

[MalcolmKendrick]
I'll just refer you toDavidSackett,whoyoumayhaveheardof. Hewasessentially the founder of
evidence-basedmedicine. Brilliant guy, Imet hima few timesabout 20years ago.Hewrote a seriesof articles
saying that all experts shouldbecompulsorily retiredafter three yearsbecausehewasdoingwork in
evidence-basedmedicine.He said, "Myopinions havebecome toopowerful. People arepaying toomuch
attention tome, and I'mnotgoing towriteor doanywork in this fieldever again," anddidn't from thatpoint. But
he thenwrote another article saying, "I havecalled for thecompulsory removal of all experts after three years,
but noneof themhaveactually gone."

I think itwouldbe interesting to try and see ifwecouldwork alongside that ideaof,well, whoare thesepeople?
Whyare theyexperts, andwhydo their opinions carry all thisweightwhenactually all they'redoing is actingas a
bar toprogress and they have toomuchpower?
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[Emily Kaplan]
You think like, …
…people think something is scientificwhen it's not, right? So there has tobe some litmus test.

[DaleSaran]
I thinkwe tell ourselves a talewhenwe think that peopledecide thingsonapurely rational basis in court.

I was telling somepeople in line that Iwas very fortunate as a trial lawyer formany years. I'vedonehundredsof
cases to juries, and I got summoned for juryduty not toomany years ago, five, six years ago, in SanDiego
County. I thought for sure theywould never let lawyersbeon juries. No lawyer in their rightmindwouldeverwant
another lawyer on the jury. I would never allowa lawyer togobackandbe tellingmy jurywhat to think. I onlywant
them tobe listening toone lawyer, not that guy, andnot even the judge. Youdon’t knowwhat he's doing.

Butboth thedefenseand theprosecution in this criminal case in SanDiegoCounty seemed to think Iwas fine to
goback there. Sonow I'ma lawyer sittingback in the jury room. Itwas thebest experience I'veever had for
understanding jurydeliberations. I've runmock juries andall kindsof things like that, so youget to see jury
deliberations, but it's differentwhen it's the real deal. Itwas an interesting thing tome. I'll say that I continue to
have faith in the system. I still believe in juriesgetting it right. I think it's really hard to fool 12people.

I think the idea thatweneed tohaveonly this dry recitation and that’s how trialswill bedecided ismisguided.
Thecommon lawsystemhas serveduswell formany years. It doesn't alwaysget it right, but I think the times that
juriesget itwrongare typically becauseofpolicydecisions that lawyersmakeaboutwhat theycanhear or can't
hear. Eitherwegive them information they shouldn't have, orwekeep information away from themthat they
should have. I think that'swhere you seemiscarriagesof justice.

Holmes, asmuchas I hate himbecausehewasapragmatist, hadagreat line about the lifeof the lawnotbeing
logicbut experience. TheRulesof Evidencearen't logical rules. For example, there's a ruleof evidence that says
youcan't usepropensity evidence toprove that somebodycommittedacrime. For example, if yougo to the
bar every Friday night andgetdrunk andfightpeople, andnowyouwent to abar and there’s a fight andyou’re
beingblamed for it, wedon't allow the jury to know that your history is such that yougo to thebar every night
andget in fights.

There's agreat opinion about thiswhere thecourt says it’s notbecause it’s notprobative.We're not saying that
itwouldn't tend toproveormake itmore likely than not that youdid it.Wedisallow it because it’s soprobative,
because it’s tooprobative. The risk is thatwewill convict innocentpeople notbasedonwhat happened that
nightbut for things theydid in thepast thatwehaven't convicted themof. So, there are choices
made—evidentiary choices, filters thatwe impose.

I think itwouldbeunwise to thinkofways inwhichwe'regoing to reduce this to a formulaic recitation. Theother
part is that courts, if anyof youhaveever beenpart of a court—Gregwas in theFannyWillis trial and someof us
were talking about it—it’s extraordinarily compelling. It's adrama.Court cases andcourts are verymuch like
plays. They haveactors, and thenonegoesoffstage, andout comes thenext act. It's like high school theater
productions, but if you're apart of it, there are things youwill pick up, things thatwill be important to you, things
that the jurorspick up that noamountofwatchingandnotbeing therewill really attune you to.

I oncehadacasewhere aguygot convictedbutgot agreat sentenceanddidn’t get kickedoutof theMarine
Corps.Heclearly haddone it. At theendof it, oneof the jurorspulledmeasideandasked, "Sir, can I talk to you
for aminute?" I said, "Sure," andhe said, "Did anybodycome in here and tell the truth thiswhole trial?" I had to
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laughbecausehehadgotten to theheart of thematter. Everyonewhocame in lied—the victim, the alibi
witness, everydefensewitness, everyprosecutionwitness. They hadall lied. Thoseof uswhoknew the facts
were just along for the ride. The jury saw right through it andgot to theheart of it. I say that because someone
reading that recordwould haveconcludedsomething vastly different, but thoseof uswhowereparticipants,
even thoughmyguywasconvicted, at least hedidn’t get abadconductdischarge. I thought the jurorsgot it
perfectly correct. They saw right through it all.

The fix formewouldbe to tear downDaubert.Whatwould I replace itwith?Not lawyers. I think itwouldbea
system inwhichwe trust the juriesmore anddownplay thenecessity andexpertiseof theexpertocrats.

[Emily Kaplan]
I don'twant todominate all thequestionsbecauseDale, I dohaveaccess toDale, soother people should feel
like theycanaskquestions too.But theother thing is like just procedurally, Congress ratified it, right? So, it's not
just up to theSupremeCourt tooverturn it. If thegoal is toget ridof it, whatdoyoudoabout theCongressional
oversight?

[DanMacDougal]
It’s in the federal Rulesof Evidence,which is notpassedbyCongress. It's bycommittees, judges, and lawyers,
andapproved from time to time. It's a lengthyprocess, but the interpretationof the federal rule couldbe
changedby theSupremeCourt. I want to address your questionof the very charismatic expertwho just
bamboozles the jury. I don't think that's asbig aproblemascritics think. The solution is to haveagood lawyer
cross-examining that sonof abitch. I don't care howmany timeshe succeeds inbamboozling the jury;
eventually, he'll comeacropper andwon’t beable to testify anywhere after that. I've had that happen inmy
experience.

[AntonGarrett]
Were there trials heldonZoomduring thepandemic, anddoyou think a lot of informationwas lost in termsof
missingbody language, seeingpeople sweat, and such?

[DaleSaran]
Iwas horrified, and Imademy thoughts knownwhencourts started shuttingdown. I couldn't believe it. There's a
standard that theSupremeCourt's talkedabout in someof thecases involving someof theWorldWar II cases.
TheSupremeCourt has said, "Unless there's awar on,wedon't shut thecourtsdown."Givenwhatweknew
aboutwhat Jay hadalready shownvery early on about the likely fatality rate forCOVID, Iwas horrified that courts
werewilling to shutdown.

I'll sharewith youall thatwasn't accidental. For years leadingup to this, judges—federal judges andothers—had
been in lotsof training. Youcan lookbackwhere thegovernmentwas trainingour judgesonhow theyhad to
workwith thegovernment in theeventof apandemic. Part of thepandemic response includedshuttingdown
thecourts. The training for that hadbeenput inplace yearsbefore. I thought itwas aclear violationof rights. I
knowa lot of judges tried tofindways around it, but somepeople challenged it unsuccessfully. I thinkpeople’s
rightswereclearly violated—their legal rights toget a fair trial, toget a jury trial.

[AntonGarrett]
But specifically, do you think it altered results becausepeople couldn't seewitnesses sweating, shakinghands
under the table, that kindof thing?

[DaleSaran]
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Noquestion inmymind.Not a shredofdoubt inmymind that youcannotget the same result from looking
througha screen. That'swhywehave trials in person. It unquestionablymakes adifference.

[DanMacDougal]
There are caseswhere aplaintiff is limping to thewitness stand in apersonal injury trial, and thena juror spots
themsprintingdown thehall during abreak.

[DaleSaran]
Those things happen, not just on TheBradyBunch for thoseof uswhogrewupwatching that. That is a real thing
that has happenedmany,many timeswherewitnesseswill get on the standandhave somekindof affect in
front of the jury, and then the jurorswill later see thembehavingdifferently andconclude that theperson is a
fraud.

[Question]
So, if a juror sees someoneoutsidecourt engaging inbehavior they think is inconsistent, are theymandated to
not take that into account, or are they allowed to take that into account?

[DaleSaran]
There’s the schoolbookanswer and then the real answer. The schoolbookanswer is no, they're not supposed to
consider that, and the judgegives them instructions aboutwhat theycanandcan't do, how they should
consider evidence.Wegive themall kindsof instructions: youcanonly use this for impeachment, not to
determineguilt or innocence.Dependingon thenatureof the impeachment, you’ll be like, "Right," and then
theygoback into the jury room. The lawkindofprovides anout and says, "Wedon’twant to know," because
they say, "Hey, noonewill ever beable toquestion youaboutwhat happenedback in the jury's secret
deliberations."

So, I think that the answer is, yeah, they're not supposed toconsider extrajudicialmatters. You'll see juriesget
sequestered, told youcan't look in thepapers, youcan't see this, you're not supposed toconsider this other
stuff.Buton theother hand, they're humanbeings. Suppose you sawsomething thatmadeyou think this guy is
innocent.Would yougoback there and send thatguy to jail because youweren't supposed toconsider that
whenwhatever you sawmadeyoufirmly convinced that hewasn’t guilty?

Jurors are allowed to talk about their experiences. The rule is that nooneelsecanask about it, but theycan talk
about it if theywant, though they shouldn't give awayanybodyelse's deliberations. I'll tell youwhen Iwaspart of
that criminal trial, wewere told specifically thatmatters of the lawcan't

bebrought in fromoutside tobeconsideredby the jury. But the foreperson inmycriminal casepointedout that
thegovernment had impeached thedefendanton the standwithprior convictions. The judge says it's not
propensity evidence,we're not saying just becausehehas twoprior convictions involvingphysical violenceor
assault that therefore hecommitted this assault.We're just impeachingwith theprior convictions.

We'reback in the jury room, and I'm trying to keepmymouthquiet andnot interjectmyself. The foreperson says
inCalifornia, it’swidely understood that there’s a three-strikes law. After twoconvictions, number threemeans
it’s comingwith a termof years, and it'smandatory.We're not supposed toconsider that. I just sat there
listening to this, and the foreperson says, “If he's alreadygot twoconvictions, this onemeans he's goingdown,”
andall theCalifornians in the roomare nodding. At theendof theday, nobodywould vote toconvict. I suspect it
wasbecauseeverybodybelieved if hegot convicted, hewasgoingdownhard.Nomatterwhat youbelieved
about thecase itself, thecircumstances seemedharsh.Nobodywould vote toconvict, andhewalked. I hadno
problemwith that at all.
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Soyes, it doescomeup for real.

[PatrickWhalen]
Dale, it seems like the logicof a jury trial is oneof consensus.What's the likelihoodofDaubertwhen it's
consistentwith theoverall logicof the apparatus?

[DaleSaran]
It's interesting you say that. I'mnot sure it is because I thinkboth arepresent.On theonehand, juries arebased
onconsensus. In criminal trials,wewant a unanimous verdict, 12-0. Theconsensus has tobeabsolute,which
favors thedefense. All I need is one. So, I thinkon theonehand, yeah, consensus is part of it. Thecommunity has
tocome toanagreement. Petermentionedhowwithin thecontext of science,wehave this ongoingprocess
that's iterative andkeepsgoing. But in thecontext of a case, it’s like, heyman, this thing's got tobeoverby
Thursday. At somepoint,we'removingon, and thatputs a stake in theground.

I don't know thatDaubert couldn't beoverturned. I think it could. I think it could, and I don’t think simplybecause
wehavecivil trialswhere it’smore likely than not,with agroupofpeople agreeing,means it’s inconsistent.
That’s because there's onlymoneyat stake, you know.

[Emily Kaplan]
Oneof theother interesting thingswithDaubert is that people say itwas the right decisionbecauseof the
specificswithin thecase. Theywere lookingat kidswhohadbirthdefects and tried toblameDowChemicals. It
later cameout that the science said there's noway thesechemicals caused thosebirthdefects. Sopeople use
the specifics in thecase to justify the rule,which should havenothing todowith the specificsof thecase.

[DaleSaran]
There's anold lawyer saying that hardcasesmakebad law. It's oneof those thingswhere, becauseof this time
stakewehave,wehave todo thebestwecanwithwhat’s here.Why shouldwegive thatbroader application?
Why should thereevenbeprecedent in that sense? It’s aproblem,particularlywhen the scientific knowledge
changes.Dependingonwhen the knowledgechanged, if youcanprove it quickly enough, you'vegot an
opportunity for a retrial or reconsideration. There aremechanisms togobackandfix thingsonappeal, new
evidence, those kindsof things. So, there are safety valvesbuilt in todo that, but thecourts like tomoveon. I
thinkpart of it is the judgesdon’twant anybodygoingbackand spending toomuch time laboringoverwhat the
idiot judgedid.

SusanHaack's piecediscusses this. I commend it to all of you. Judges fall for falsification as thedemarcation for
science. Thoseof us here,membersof theDavidStoveSocietyorwhateverwewant tocall ourselves,would
disagree stronglywith that. It’s aproblem.

They really conflated—if you lookat thatHaackpieceandyou lookat Albert Fry and the judges' opinions,
particularly Rehnquist, it's disappointing to say the least. You'vegot judgeswhoalmost just sort of throw their
hands up, like, "Whoam Ibut a simple judge?Howcan I beexpected toeven knowwhat science is?" It seems to
meaconscious loweringof thebar and suggesting that let's just not try toget to know toomuchhere. It seems
tomeakindofplea to ignoranceon thepart of federal judges, butmaybe that's justmehavinghigher hopes for
myprofession than I should.Dan, anythingelseon that?

[DanMacDougal]
No.Well, Roger, aren't you friendswithGlennReynolds? I thinkwhatwould helpchange theSupremeCourt's
mind is kindof a tsunamiof law reviewarticlesbyeminentprofessors. Ifwecouldget someof themonboard,
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andwemight startwithGlenn,writing articles criticizingDaubert ondifferentgrounds. That's kindofwhatgives
some impetus from theacademic sector for them topayattention andmaybechange the rule.

[GregGlassman]
Theamicusbrief inDaubertwas anextensive list, and itwas all academics. Therewasnoone from industry. So
Harvardweighed inonwhat science is andgot itwrong. Stanforddid, got itwrong. They should ask someone
over at Intel.

[DanMacDougal]
Soweget lawprofessorswriting law reviewarticles and thenfile amicusbriefs andmaybehaveagoodcase.
Have tofind thecase,

[DaleSaran]
I like it.

Yeah, I thinkDan's got agoodpoint. I hadn't really thought about that. That is agood recommendation. A lot of
thechanges in the law—law reviewarticleswindupbeing very influential. Inmanyof thecases in the60s, the
civil rights cases really cameoutof law review. Theywere academics sort ofpublishing these ideas, and then
peoplewouldgo, "Hey, let's turn that into a test caseand then see ifwecan't," and then youfind theSupreme
Court using theborrowing language from law reviewarticles. Imean, that's howNewYork Times v. Sullivan came
tobe theway it is. Actually needs tobechangedback, but law reviewarticles is agoodplace to start.

Yeah, I'll get that fromyou. I'd love to see that.Maybewecan start thinkingaboutways inwhich—Matt and I have
talkedabout this, andwe'vebeenputting this off—but somethingabout the rulesof evidence for science,
something that can kindofbring thesedisparate threads together.

[JayCouey]
I don't know if you're aware, but therewasaSupremeCourt ruling that happened in 2019or 2020 thatwas
based largely onaYale LawSchool review. It's called the "AntibodyPatent Paradox." It changed thewaya lot of
things happened. RightbeforeCOVID, youprobably aren't aware, but themonoclonal antibodymarketwas
about$150billionbefore thepandemic. Thatmeant youcouldpatent an antibody youdevelopedandpatent
theway youproduced theantibody.However, theway youpatent itwas todescribe themethodology. This Yale
LawSchool reviewnoticed that the formulation in thesepatentswas just starting tobe repeated. "Webakeda
cake,weput the frostingon it, andnow this is our cake, andwe're selling it as apatentedantibody." But it turns
out that antibodies as acorrelateof immunity are a terriblemodel of how the immune system functions, but
havebeenperpetuated throughbroken science for decadesandperpetuatedbybroken sciencealso funded
by this $150billion industry. Soonce the sciencecaught up, it tookanactual law reviewarticle toexpress the
incongruencybetween the knownscienceofmonoclonal antibodies andwhat theywere representing themas
in IPpatents. This, in 2020,basically put all of these really valuablepatentson incredibly shakyground,
essentially suggesting that all of themwouldn't standup to scrutiny in court. That'swhy you seeat the
beginningof thepandemicwewent frommonoclonal antibodies to nothing.Monoclonal antibodieswere very
fearedas an investment thatwouldn't beprotectable in the IP landscapeanymorebecause thebiologydidn't
support their unique inventiveness. That's a really goodexampleof howa law reviewcouldchange that
landscape in a very aggressiveway.

[DaleSaran]
Getting it into thebest, you know, themostest bestest of the law, you know,getting it into theYale LawReview,
obviously, orHarvard, andyou'vegot to think aboutgettingpast thegatekeepers there. Thenof course, there's
thequestionof, givenwhatwe'rewitnessing,which is thecollapseof theexpertocracy, do youevenwant togo
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there?Doyouevenwant tobe there? It's adifficult question. You know, that'swhere thechangewouldbe
made, andyetby its nature—Imean, let's behonest, givenwhatwe've seenwithHarvard's ownpresident, as
youalluded to, Emily,with thepresidentsofbothStanford andHarvardgoingdown in just a flamingpile ofdog
crap,whosaw that coming? I didn't have that onmybingocard last year.

[GregGlassman]
TheStanfordoneunwoundslowly. It just took too long to keepupwith him, but hehadpinned some
malfeasanceonanassistantwho left in shameand thencameback laterwith apromotion and is like agirlfriend
nowor something. It's notgood. Everyone saw through thewhole thing. Itwasprettybad. Am I right on that?

[Emily Kaplan]
Yeah, it's similar. Imean,what I think is interesting is thatwith a lot of these, it's thecollegenewspapers that are
breaking these stories, right? So theHarvardCrimsonbroke theDana-Farber story. TheStanford newspaper
reallywason topof thepresidentmore than anybodyelse. Themainstreammedia then is forced todoapiece
on it, and then theygoaway, and the kids are still workinghard. Imean, that givesmesomehopeandoptimism
in the sort ofdismalmediamarket right now,but there are these kidsdoing really greatwork that iswhatwe
wouldexpect from themainstream, andwe're notgetting it.

[DaleSaran]
I think theeffort'sworth it. I just think that—Imean, it'sworth it if only for the fact that lookat howmany jurists
come fromHarvard andYale.We're run largelyby theSkull andBones, at least on the legal sideof thehouse, so
it's aworthwhile effort for sure.

[GregGlassman]
I'm recognizing somethingmightbewrongwithmeand that I can't imagine agreater university experience than
removing thedean.

That's cool.

[DanMacDougal]
Well, youwent toHarvard for five years, didn't you,Greg?

[GregGlassman]
What?

[DanMacDougal]
Youwent toHarvard for five years.

[GregGlassman]
That's right. Five years straight.

Peter's going to talk to us aboutopen-accesspublishing, if hedoesn'tmind.Howdoyou like that, Peter? Then
we'll take somequestions, and I thinkwe'redone.

[PeterColes]
Should Imake this quick then, soeveryonecan…

[GregGlassman]
Make it unbelievable.
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[PeterColes]
But I'd rathermake it believable. So, I just offered to say something for a fewminutes aboutopenaccess
publishingandactually open sciencegenerally because I hadn't realized thatpeoplewould talk about this, but
a fewof the talks yesterday actually hit ononeof theproblems in academic research now,which is the
publishing industry and theeffect that it hason researchbehavior andcosts.

So, I'll give youa little bit of autobiography. About 15 years ago, Iwas sitting at theUniversity ofCardiff inWales,
working in a staffmeetingwhere, as is frequent in the university systemanywhere, therewasadiscussionof the
dire financial situation facing thedepartment andbudget cuts and things like that.Wediscovered for thefirst
timeever—wewere told howmuchour universitywas spendingon journal subscriptions in the areaofphysics
andastronomy,which Iwasworking in. It turnedout—Idon't remember theexact figures—but I do remember
that ifwedidn't pay the journal subscriptions anymore,wecould appoint twomore facultymembers.

Beingaphysicist, ever since theearly 1990s, in astrophysics especially,whichwas thefield that Iwork in, almost
every researchpaper hasbeenputon thearXiv. The arXiv is a free repository; anyonecandownloadpapers
from it. It's actually runoutofCornell but it's recently hadbigdonations from theSimonsFoundation, so it's not
a sort of amateur thing; it'swell-funded. And since theearly '90s, I don't think I've ever really lookedat a journal,
a physics journal, becauseeverything is freeon thearXiv. All the relevant researchpapersgoon there. Every
physics andastronomydepartment that I'mawareof has a journal club that they runeveryweek. Thegraduate
studentsdownloadpapers from thearXiv anddiscuss them, and there's never any reference toactually going
to the journalwebsite.

So thatwas theearly '90s. I think thearXiv actually started in '93. Itwas abit smaller then than it is now. It's
actually verygood. Actually, if you lookat the arXiv, howmanyof youhere have seen thearXiv? There's a few. It
still looks like a 1990swebpage,which I quite like about it. There's no kindofwasted fancygraphics and things
on the frontpage. It's verydirect towhat it does.

So, the idea that I hadwhen I heard howmuch the journal subscriptionswerecostingwasbasically,whydowe
botherwith these journals?Whydon'twe just use thearXiv and forget about the journals?Ofcourse, the answer
is peer review. Theanswer everyonecomesupwith is journals dopeer review, soweneed tohave thatquality
mark, soweknow that thepaper is reliable. ThearXiv is notpeer-reviewed, sobasically anyonecanput apaper
onanarXiv, and there's noguarantee that it's actually correct. There's somemoderationon thearXiv, but it's not
equivalent topeer review.

[AntonGarrett]
Youneedanacademic address.

[PeterColes]
Yeah, butwell, if youdon't, youcan still be sponsoredby someonewhocanget you in if youhaven't got an
academic address. But there is somegatekeeping there, but it's not the sameaspeer review.

And then, at the same time, roughly about 15-20years ago, theopen sciencemovementgotgoing. Themain
logic about thiswas that, in an area like astrophysicsor cosmology,mostof the research is fundedby the
taxpayer. It's blue skies research; it's notmakingcommercial products and soon. And since the taxpayer is
paying for this research, it seems tome that it's amoral obligation that the taxpayer should haveaccess to that
research that they've alreadypaid for, insteadofpayinga library subscriptionof several thousanda year to
access a journal.
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So this is theopenaccesspublishing idea. It's actually only part of theopen sciencemovementbecause the
other parts areopendata. Inmyfield aswell, big experimental result bigprogramobservational programsare
mandated tomakeall of their datapublicly available. That is something thatwedo in astrophysics. It's by no
means thecase inother fields, like inmedical research, for example,wherepeopledon't generally releaseall of
their data; they keepaholdof thedata.

It seems tomewe talkeda lot yesterday about reproducibility. A keypart of science is that if youmakea
scientific claimof a research result basedon somedata, somebody somewhereelse, someother research
team, shouldbeable to take thatdata andcheckwhether youdid it right or not, or evendiscover other things in
thedata that youdidn't find. This seems tobeaprinciplewhichwehavebeendoing in astronomy for 30years,
but it's very—youknow, in astronomy, if somebodypublishes a result basedonapaper, and youwonder about
it or think it canbegeneralized in someway, you just email thepeople there and say, "Can I have thedata?" They
say, "Sure." And that's notwhat happens inmanyother fields.

Openaccesspublishing isn't everything. Theprincipleofopen science is that everything that's needed to
producea scientific result described in apaperor anyother source shouldbemadeavailable for somebody
else todo theanalysis again andcheck that youdid it right. That's open science.

So I'mnotgoing to say anythingmoreabout that. I'll goback to theopenaccesspublishing.What happened
with thiswas themove to say,well, actually,we should insteadofpeople having topaya subscription for
journals or for their Institute library topaya subscription to a journal, the results of scientific research shouldbe
madeavailable freeof charge toanyonewhowants to see them. Then thequestion is,whopays for this
process?Youcan't chargea subscription, so howdoyoupay for it? At this point, the academic journal industry
jumped inon thismovement andwas terrified that itwasgoing to lose its profits. Toput that figure in
perspective, as in 2020, theglobal revenuesof theacademicpublishing industry exceededbyabout 50%the
entireglobal revenuesof the recordedmusic industry, until theopenaccessmovement camealong. So that's
many tensofbillions. Theprofitmargins for bigpublishers like Elsevier, Taylor andFrancis,Wiley, and soon
exceed theprofitmargins for thebig techcompanies likeGoogle andApple.Wow!And if youwant to knowwhy
they'remaking suchbigprofits, just look at their businessmodel.

So imaginecomparing theacademicpublishing industry to a restaurant. It's a restaurant inwhich thecustomers
bring all their own food, the ingredients. They're charged tocook the foodon thepremises. Theownersof the
restaurant then sell themeal back to thepeoplewhoareeating them, andall of that is revenue, and their outlay
is very lowbecausewedoall thecooking, andwe're thepeoplewho read thepapers;wedo theeatingaswell.
Sowepay twice. Right? So, ifwe'repayingpagechargesor something,we'repaying toeat in the restaurant,
we're alsopaying subscriptions for it, and so they'vebeenmakingahugeamountofmoneyby stealth, largely
because formost academics, thismoneywascoming froma librarybudget,which is not thebudget that they
see in their owndepartment; it comes fromelsewhere in the university.

Wewere told about 20years ago thatwhendigital publishingcame in, thecost of academicpublishingwould
godown,which is a not unreasonable thing tohappen. It's quite cheap toputpaperson the internet. It almost
costs nothing toput them, andmost journals are nowonlineonly; they're not—theydon't—it used tobe
expensive toproducehardcopies andmail themall around theworld and soon, and therewasa legitimatecost
there. But now there isn't. Incidentally, thecost ofputting apaper andcurating apaper kindof forever on the
arXiv is about$11 for onepaper. So that's how that curates theplatformandactually hosts thedata that's in your
paper; that's on average. Somecostmorebecause they'rebiggerdata sets and things. So thecost of actually
publishinga thingon thearXiv is a fewdollars.
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What happenedwith theacademic journal industrywas that they said, "Okay,we'll doopenaccess. Thatmeans
wecan't charge subscriptions, and theonly thingwecando tomaintain the revenue thatwouldbe lost from
subscriptions is tocharge theauthors." So they inventeda thingcalled thearticleprocessingcharge, or page
charges. Some journals havebeenchargingpagecharges for awhile, and thatmeans now that academics are
asked to, or research teams,whatever, are asked topayupfront topublish their papersopenaccess, and the
cost is several thousand, evenmore, thousandperpaper for onepaper. The journals that Iworkwith typically
charge$3,000asanarticleprocessing fee.Now, that cost has nothing todowithpublishingapaper. Thecost
ofpublishinganddisseminatingapaper is simply a charge to replace the revenue lost fromsubscriptions,
which youdidn't really knowaboutbeforebecauseunless you lookedat the library thing, nowyouhave topay
outof your researchgrant. Researchers are saying, "Hangon, does it really cost this amountofmoney to
publish apaper?"Of course, it doesn't. It's all profit. That'swhere themoneycomes from. Theactual cost of
publishinghasgonewaydown, but theprofitmargin hasgoneup, andas an—it's easymoney.

So I thought this is nonsense.We'rebeing—this is aparasitical industry. Back in the 18th century, obviously,
printing andcirculating scientificpapers around theworldwasexpensive anddifficult

, andacademicpublishers fulfilled auseful purpose indoing that. Therewasn't anyotherwayofdoing it in those
days, butwe're still stuckwith the systemof academicpublishers even thoughwe're now in adigital era, and I
canwrite apaper, put it on the internet, and instantly anyonearound theworld canactually access it. It's—the
cost is—it's justmaintaininga revenue for serviceswhich is now redundant, inmy view.

So, that'swherewearewith—so it'sworth saying thatmany fundingagencies nowmandateopenaccess
publishing. So, you know,my fundingagenciesbasically say, "If youwrite apaperbasedon this researchgrant,
it has tobeopenaccess," because it's taxpayerswho fundedyour research, and they shouldbeable to read it.
Not everyone in theworldwants to readacosmologypaper, of course, but it's aprinciplewhich I think is
important.

So, howdidwe—sobasically, theopenaccessmovementgot hijackedby theacademicpublishing industry in a
way so that itwouldpreserve its profits. And someof us are very angry about this, but there's nopoint in being
angry about things unless youcancomeupwith awayaround it, awayof avoiding it.

So, a fewyears ago, five, six years ago, asmoreor less as anexperiment, I starteda journalwhich is now—the
terminology for it is nowcalledadiamondopenaccess journal. There's lots ofdifferent kindsofopen
access—goldopenaccess, greenopenaccess, and soon. So this journal is apeer-reviewed journal; it's free to
publish in, and it's free to read. It's not, of course, entirely free; nothing's free. There's no such thingas a free
lunch, and there's no such thingas a free journal. But the annual runningcostsof the journal that I run, theOpen
Journal of Astrophysics, are a few thousandper year, and less than anAPC for onepaper in a traditional journal.
And last year,wepublished50papers. So that's not abig journal output, butwe just started, so it's not
surprising.

Andhowdowedo it?

It's very easy, journals don't dopeer review.Wedo.Other academicsdo thepeer review; they just doabit of
organization. So,weorganizepeer review for papers that are submitted to thearXiv.Wehave two referees. If
the referees—there's usually abit of pingpongbetween the referees and theauthors. If it passespeer review,
wepublishwhat's calledanoverlay,which is basically apointer to thearXiv entry for that paper,with all the
metadata, the authors, and things like that, andaDOI, digital object identifier,which is a unique identifier for a
paper that's used in citations and soon.
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I remember havinganargumentwith apublisher fromOxfordUniversity Press, and they said, "Well, you know,
we justify the£2,000articleprocessing feebecausewe register all themetadata for the articlewithCrossref."
Crossref is a systemwhich keeps trackof citations, containsbillionsof articles around.Crossref is an amazing
thing, butmostpeopledon't knowanythingabout it. It's there, behind the sceneswhen youcheck your
citations for your paper. It'sCrossref that hasdone that. And they say, "Well, this iswhywehave to register all
this, and therefore, that justifies someof thecost."

Well, I register all themetadata for thepaperswith theOpen Journal of Astrophysics, and I can tell youexactly
howmuch it costs to registermetadata for apaper. It costs $1per paper. $1. So,what theother $1,999of your
APCgoes to, I don't know.So, thecosts are negligible. They're not zero, as I said, butwehavea small grant from,
essentially, the agency in Irelandwhich runs library services, andyouknow, last year's costwas like$25,000.
That's in the noisewhen it comes to researchgrants, sowecancover thatwithout toomuchdifficulty,without
chargingauthorsor readers.

Ifweever get to thepointwherewehave tochargeauthors, if it scales up incredibly quickly,wecould levy a
small charge, not thousandsofdollars, tensofdollars. But Iwould insist thatwegive half of it to thearXiv
because,without the arXiv,we're nothing.

This startedas anexperiment. Itwasdelayedabit by thepandemic a fewyears ago, andwewent alongkindof
modestly. Last year,wepickedupbecause thebig astronomypublication in theUK,which has the rather
archaic nameof "MonthlyNoticesof theRoyal Astronomical Society"—whichbelieve it or not is amodern
journal, and it doesn’t comeoutmonthly either—switched to this APCsystem for openaccess, £2,500per
paper. Atwhichpoint, a lot ofpeople in theUKsaid no, andwestarted toget agreatly increased submission
rate. So,wewent up. Last year,wepublished50.Ourdoubling time is about a year at themoment, so this year
we'll probably have 100; next year, 200. And the troublewith exponentials is that theyget silly veryquickly, so
youknow, I don't knowwhere it'll go.

If youwant to knowwhether this kindof thingcanwork, I will tell you thatwe've hadpaperspublishedbyaNobel
laureate,GeorgeSmoot, a cosmologist.Many fellowsof theRoyal Society havepublishedwith us. Andmost
importantly tome,wehavemanypaperswhich arepublished in it, ledbyearly-career researcherswhoare
actually takingmuchmoreof a risk thanestablishedprofessors in publishing in an unfamiliar journal.

Wehavean—there are lotsof reasons that I could talk aboutwhy you should notpay attention to journal impact
factors, but I know that lots ofbureaucratsdo.Our journal impact factor—I don't like journal impact factors, and
I'mnot saying thatbecauseours is bad—our journal impact factor is 8.2,which is higher than theastronomy
journals thatwe're competingwith. So, I thinkweproducequality papers. It's a no-frills service, of course,
because theauthors typeset their ownpapers toput themon thearXivs.Wedon't docopy-editing,wedon't
do typesettingor anything like that, butwhen Imention this to authors, they say, "Ohgreat, youdon't do
copy-editing. Thatmeans that someboobdoesn't gomessingaroundwith the text that I've very carefully
written."Copyediting from journals is not always apositive thing, and inmyexperience, it's notoften apositive
thing. So, they typeset their ownpapers andpublish there.

Andactually,we reject a higher proportionofpapers than themainstream journals do. That's notdeliberate;
that's just theway it turnsoutwithour refereeing standards. I thinkwe're a high standard.

[AntonGarrett]
Peter,would youaddsomethingabout theconflict of interestwhen the learned societiesget into…

[PeterColes]
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Yeah, Iwasgoing to say that. So ImentionedwithMonthlyNotices,MonthlyNoticesof theRoyal Astronomical
Society is theRoyal Astronomical Society'smain sourceof cashflow. They subsidize thecharges from
publishing in that, and I think there's an issue therewith the learned societies andG.G talkedabout learned
societies. The InstituteofPhysics in theUKalso has apublishingdivisionwhichmakes very largeprofits andnow
is taking thoseprofits, via APCs, from researchgrants to fund things that are not todowith research—things like
outreachprogramsandcourse accreditations and things like that.Manyof those things areworthy, but they're
not research-related, and themoney thatwe're spendingonAPCs is notbeingused just tocover thecost of
publication,which iswhat it shouldbe.

So there is away, and so the learned societies, all their profits are spent in the remit of the learned society rather
than just going to shareholders. But it's still not a transparentwayof funding thatbecause it's siphoningoff
research funds.

So I just recently resigned from the InstituteofPhysicsbecause I disagree somuchwith thepolicyof essentially
appropriating funds from researchgrants to spendonother things.

So just a coupleofother things. I think the—we've heardabout thedifficultiesof someof the impactof the
publishing industry on scientific research andacademic research inparticular. Just think about the incentive
that now is if you're chargingperpaper, and you're acommercial journal, where is themarketpressuregoing? It
clearly is in thedirectionofpublishingmorepapers. That's lessobviouswhen it's a subscription-based journal.
Right? So I knowof several cases alreadywhere academics have resigned fromanAPC-funded journal on the
basis that they'vebeen tolddirectly by thepublisher to lower their academic standardsof refereeing topublish
morepapers. And this iswhere it's got. So thenewgoldopenaccess, that's calledgoldopenaccess—Fool's
Gold, it is actually—is apressure to reduceeditorial standards and topublishmoreandmoreandmorepapers.

I thinkwealreadyhave toomanypapers. I said this yesterday; I think thepaper itself is abit of anoutmoded
idea. But togetherwith, you know, P-values andall this kindof stuff, it's apressureonpeople toproduce lots
and lotsof fairly uselesspapers, and it's busymoney for the journal publishersbecause they'regettingpaid for
everyone. I don't know if you're ever awareof this conceptof a vanity publication. You know, I'vebeen
contactedby these "Who'sWho inWherever," and youpayus toget your name listed. Thenew-style academic
journals are verymuch vanity publications. Youpay, youpublish, and it doesn't do scienceanygood. In fact, the
pressureson researchers are negative. Theymake scienceworse. It's part of theway science is broken, in fact,
is that publishinghas takenover. People regard scienceasbeing theproductionofpapers, and I don't think
that'swhat it is. It's actually papers are a kindof tangential outputof the scientificprocess. The scientific
process ismuchmore than just a collectionofoutputs, asour administrators calling, "Howmanyoutputsdoyou
have this year?"We'vebeen—weare asked tofill in on spreadsheets every year.

I thinkmyoutput is not just scientificpapers inpeer-reviewed journals. Anyway,what's interesting about this is
thatwe're lucky in astrophysicsbecausewehave thearXiv, andeveryonehasbeenusing thearXiv for 30years.

I havebeenputtingpaperson thearXiv.Other disciplinesdon't have theequivalent of the arXiv, and thearXiv is
not usedbyall scientificdisciplines equally aswell. But recently, there are—there's an archive, aprototypeone
in criminology. There areones inmedical andbiophysics, bioscience. And theoverlaymodel that I described
doesn't—is not really fixedwith thearXiv; it couldbeapplied toany kindof repository.

Andyou, thoseof youwhowork in universities,will know that your university probably has an institutional
repositorywhere all its papers are kept. Anoverlay could sit on topof institutional repositories. And remember
that these things are run at a cost of like$10perpaper rather than$2,500perpaper, or $3,000perpaper. All of
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that research, all of that funds that couldbe saved, could actually be spentonmaking scienceabit better
rather than feeding theprofits and siphoningmoneyoff toother things.

So, I encourageeveryonehere to think about the—well, the landscape is definitely changing, and I think someof
thesechangesare inevitablebecausepeople can see that it doesn't cost $25,000 topublish apaper. And it's
technologywhich is driving this; the availability ofdigital publishing is there; youcan'tmake it goaway. And I
think the traditional publishers are fightinga losingbattle trying to keep their revenuebyprovidinga service
which is not necessary anymore.

It's themodernera;wedon't need these traditional journals. So, this poses—ifwenowgo toamuchmore
federated systemofpublicationswherepeople use repositories andorganizationsorganizepeer review
among themselves,which iswhatwedo,wecouldcut this enormously expensiveparasite and spendabitmore
moneyon research. Butmore importantly, everything is open.

Another point aboutAPCs,which I forgot tomention, is suppose you're fromanotwealthy countrywith not
much research income to spend. You're excluded frompublishing in a journalwhich is charging thousandsof
dollars topublish your paper. You just cannot afford topublish. So, on thepretext ofbeingopenaccess, it's
actually closing thepossibility ofpublicationoff tomanypeople. Andalso, of course, youmight notbewith a
university, so youhaveamuchwider possibility for people topublish in your journal if youdon't have topayan
APCorbelong toauniversity.

So this is just a headsup that I thinkover the next fewyears is going tobevery exciting. I think theoldmodel of
academicpublishing is going todisintegrate.How long it takes todisintegrate, I can't predict. Prediction is
alwaysdifficult, especially about the future. I think thatwasNeil B. that one. But it's happening, and I think this
change toanauthor-paysmodel hasopeneda lot ofpeople's eyes towhere all thismoneyhasbeengoing for
all this time, and they'regoing tofinddifferentwaysofdoing it.

I'llmention another thing that oneof thebigoffenders in termsofprofiteering is the journal Elsevier,which runs a
very large—that's oneof thebiggestprofit-makingcommercial journal publishers. Elsevier also has fingers in
other pies aswell. Elsevier has a front companycalledScopus,which someof youmayhaveheardof. Scopus
runs a list of proper journals, as itwere, andmany fundingagencies insist that it's not aproperpaper unless it's in
a journal on theScopus list. SoElsevier is gatekeeping this thingaswell.

I recently got theOpen Journal listedonScopus. I had toholdmynose tofill in the applicationbecause I dislike
Scopus at all, but it actually doesmatter topeople in somecountries that the journals theypublish in are listed
onScopus, sowe're actually on there.

Finally, one last thing that I'llmention is aboutpeer review.Wedopeer review;wedo thebest jobwecanwith
peer review. And I—andsomeofour reviewersdoa fantastic job. Actually, one thing I've learnedbeinganeditor
of this journal is that if youwant really goodquality peer review, youaskearly career researchers todo it
because theywritemuchmorecogent anddetailed responses thanoldprofessorswho—actually, a lot of the
papers thatwedoare very technical, and so it's veryoften thepostdocswhoareworkingat thecoalface in the
field knowmuchmoreabout thedetails than thepeoplewhoare in kindofmanagement roles. So theydoa
good job, and I'mverygratified that the youngergeneration is actually onboardwith this because they haven't
grownupwith theold systemand, therefore, are not used to it, and they recognize theabsurdity of it straight
away.

So that's anoptimistic sign. I'll just say that thepeer reviewwe've had this commentbefore—I think it'sworth
sayingagain—peer review is awaywehaveof trying toassure somekindofquality in academicpublishing, but
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it's notperfect, andweshould never think that apeer-reviewedpaper is thegospel. Reviewersmakemistakes,
just as authorsdo, and just as everyoneelsedoes.

Soanother aspectofopen science,which is important, is that asmanypeople aspossible can scrutinize the
result. Refereesmayhavemissedabug in thepaper; somebodyelse reading thepaperwill find thatbug, and
youcan thengoanddoa retraction.Withourmodel, it's actually quite easy topublish an amendedversion
becausewe just changeapointer to another arXiv version.

Peer review ismuchbetter if theentire community of your sciencedisciplinedoes the review than it is if there
are just a coupleofpeoplewho theeditor invites. So, that's just to say that openaccesspublishing is part of a
very importantwayofmending someof thebreaks in sciencebecause science is not at its bestwhen it does
things inprivate. It'smuchbetterwhen it's all doneout in theopen,where thedata ismadepublicly available,
where the scrutinyof scientific results is facilitated rather than hinderedby the scientists themselves.

I think that's an important principle, and I thinkmanyof thedifficulties thatwe've heardabout in thecourseof
this event areexacerbatedby thecurrentmethodsofpublishing scientificdata.

So I'll finish there; it's abit longer than I thought.

[Emily Kaplan]
But I'll just sayonequick story,whichwas years ago I did a storyonAlexandraElbakyan,who startedSci-Hub. If
youguys aren't familiarwith her, shewas someonewhowas, I think, studyingneurologyor something, and she
was inKazakhstan anddidn't haveanymoney. Shecouldn't access anyof themedical journals; shecouldn't
afford topay for themasa student. So, shewas very computer savvy andbasically figuredout awayof sharing
passwordswithother people so that shecouldget their journal articles, and then shecould share theirs. This
createda repositoryofbasically, I think it’s nowallmedical journal articles throughout history. There's
somethingalsocalled LibraryGenesis that hasdone thiswithbooks. But she's like an international fugitive.
She's in hiding. Shehasbeen—Imean, the storywas like 10 years ago—she still hasn't really resurfacedbecause
thepublishing industrywasclaiming that shewas stealing all theirwork. But her pointwas, sciencehas tobe
open, right?Wehave tobeable to see these things, andyou'reprohibitingme, in apoor country, frombeing
able todo thework, and I'mcurious about it, and I havebeen interested in it.

I think itwas actually like a tripledipby the—howmuch theworkforce is paying for the taxpayerspaying for all
theworkforceand thepublications and the subscriptions, and the libraries, if it's apublic institution, you're also
paying for the tuitionof the kidsgoing there and theprofessor salaries.

But I'll just add, you know, as a former journalist, when youwould see something thatwaspeer-reviewed, you
were toldessentially by your editor youcan just report that's true. So the idea thatpeer reviewers are
fact-checkers is a huge fallacy.Mostpeopledon't realize that thepeer reviewers are told to assume there is no
fraudor scientificmisconduct, and thedata is all right. So they're notdoingwhat a fact-checkerwoulddo inold
school journalism,where they'd really rip it apart. They look for other sources, and then this goes through the
sort of chainof information, and themediagets holdof it, and they assume it hasbeen fact-checked, and they
assume that it is legit and verified information. So it creates this realwebofbadconduct.

And then just one funny thing, after that story,mydad is someonewhoknowsa lot ofpeople in scienceand
engineering and is friendswith, um,Benjamin Lewin, I think his name.He startedCell. Andmydadwent to him,
andhe said, "Howdid youhandlepeer reviewsdoing these stories?" And it's kindof crazy that, you know, there
aren't any checks andbalances. Andheapparently responded tomydadwhenhewas like, "I waspeer review.
Thereweren't peer reviewers; itwasmy journal, and if I thought it passed the test—youknow, the stink test of
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me—then itwaspublished." AndElsevierwent to himandsaid, "Wewant tobuyCell. This is an incredible
high-impact journal." Andhebasically gaveout a number thatwas ten timeswhat he thought themagazineor
the journalwasworth, and they saidon the spot, "Yes,we'll take it." So, he's very, verywealthy nowbecauseof
that. But he looks at thewhole thingandconcludes all the same, you know, if it's onepersonand they're the
editor or thepublisher, and they say, "Yes, I'll accept this," or "No, Iwon't," and this ismyareaof expertise, youat
least have somebarometer of truth, right?Where youknow the standard is beingheldby this oneperson.

And I think that's part of this. Imean,Gregand I talk a lot about how, you know, in themilitary or in technology,
there's nopeer review. It doesn'tmean that thingsdon't pass; theymightbe top-secret, right?But they still get
donebecause theefficacyand the validation are in thepredictability of theoutcomes. And I thinkwedoneed
togetback to something that looksmore like that. And I think thebusinessmodel is—Imean,when Iwasdiving
into all of that, I could notbelieve howmuchmoney therewasbeing spenton these things, and that therewas
like zero labor, right? Imean, it's like adreambusinessmodel. So I think, Tom, youwanted to say something too?

[GregGlassman]
Dale,whatwere you thinkingon the sole reviewer?

[DaleSaran]
Imean, upanddown, yeah. Imean, yeah, Iwas thinking, sure, there are twoways to lookat this, you know. Yep.

[Emily Kaplan]
But Iwould think themarketwould takecareof that.

[DaleSaran]
Themarketwas takingcareof it, you know, exceptwhen thebusinessdefamation started—CrossFit's
dangerous; it's killingpeople, you know.

[AntonGarrett]
Perhaps I should add that Peter shouldbecareful not tobeassassinated in viewof the sizeof this industry.
Maybeyou shouldborrowabodyguard fromoneor twopeople here.

But, uh, perhaps in the sizeof this industry—you said it exceedsby50%the recordedmusic industry. Are you
able tobreakdown the sizeof academicpublishing?Because I think textbooks are still a valuable service. Is that
included in that figure, or excluded?

[PeterColes]
It's all academic, so it's difficultwith textbooksbecausenot all textbooks arepublishedby the samepeople
whopublish journals. Andactually, theglobal revenuesof theacademicpublishing industry aredominatedby
four publishers. There's Elsevier, Springer, thanks JohnWiley, and Taylor andFrances. Andactually, JohnWiley
andSons recently acquiredHindawi,which is apublisher that had,what is it, 10,000 retractions last year? It's a
verydodgy, but veryprofitablepublisher.

[ThomasSeyfried]
Yeah, letme just say a fewwordson this. Thiswholediscussion, Pete, you're spotonabout thiswhole thing.We
in thebiomedical industry arebehind in catchingupwith thearXivs. But you're right; I submittedapaper for the
first time to thearXivs, and youget feedback. But the thingabout the arXivs, frompeer review, iswhen you send
apaper topeer review, youhave twoor threeguys that aremaking thedecision aboutwhat they think is here,
right?Oneguydoesn't like it, you know, and it could stay in this goaroundandaround formonths, sometimes.
Got todoanother experiment here, another experiment there. Butwhen youdoarXivs, noweverybody in the
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world is lookingat that. Youhave tobe super, super careful for notbeingawhat is it, Drango, orDrago,whatever
theH is, you know,because youmakeamistake, theycomeat you. Yougot a section therewhere youcan
commenton this, right? So, um, see you, I tore up someguywhodidn't knowhis ass fromahole in thegroundon
thearXivs, and youhave that opportunity now.

And theguy lookingat that,whoa, this guy saying that! Sonowyou'reopening thediscussions to theworld, not
just keptbehind thepeer-reviewcurtain of the journal that you're submitting to. So, yeah, uh, peer review, and
theother thing that's nice aboutBioRxiv is they're also allowing you to seehowmanypeople are actually
re-lookingat your paper, you know.And then you're right, because I get,when I put someof these in the arXiv,
weget all thesecomments from journals that say, "Ohwell, please send it to us;we'll peer-review it," andall this
kindof stuff.But you know, just leaving it in the arXiv is fine. Let it age, andyoucanaddmore stuff to it like you
say. So this is like, and it doesn't cost anything, andwe'repaying somuchmoney, thousands for Frontiers and
whatever else journalwe'reputting in, for them to typeset this. And if thedata are correct, theneverybody in the
world can see;weput everything in there, right?

So, I think this, butwe'rebehind thephysicsguys;we're just tocatch upbecausea lot ofmy friends,well, it's not
peer-reviewed; it's notgoing tohelpmegetpromoted, it's like that blah, blah, blah. Butwhen you'reolder, you
don't give a shit, you know. Thebottom line is youwantpeople to see yourwork, that's thebottom line, and let
peoplemakecommentson it because if you screwedup,man, yougetblindsided, you feel like a fool. So you
have tobeon topof that, and I think that's theway thebestway for science tomove forward, noquestion about
it.

So you're right, it's going tochange, and the youngpeople know this, so they'regoing tobedoing this. And I
think this is the future, you're absolutely right becausewe're notbeing—we'regettingdumpeduponbyall
thesepeople takingourmoney.Weshouldbe spendingmoremoneyon researchequipment and research
expenses, andwe're having to spendall thismoneyon thousandsand thousandsofdollars toget it intopeer
review. And then, you know,oneof the things I do inmycancer class iswe takeCell, Science,Nature, andwego
through the so-calledpeer-reviewedpapers, andwepoint out all theerrors, and then the kids askme, "Howdo
they allow that tobe through?"because thepeer-reviewsystem isbroken. There's somuchdata now. If you
ever see the sizeof the amountofdataput into aCell paper, Imean, youhave to spendamonthgoing through
all thedata, and someof these things aren't correct; youdon't have time to lookat all this. But youput it inOpen
Access, andpeoplewill see, so that'swhy youbevery, very carefulwith the arXivs.

But anyway, he's right; this is the future, noquestion about it.

[PeterColes]
Can I respond? just a—somebodywanted tocome

[JayCouey]
Oh, that J over there? JB

[JayBhattacharya]
sounds so—so, uh, first, like, I'mabig fanof theOpenAccessmodel, and I thinkduring thepandemic, itwas a
real importantway togetoutword that youcouldn't getout through very, verybiasedperiod journals. But I
should say that I, andmanyother peoplewhowere trying togetourmessageout throughMedRxiv andSSRN
andBioRxiv, facedaproblem I never thought I'd see from theOpenAccess journals. They rejectedpapers that
went counter to thepublic health narrative; they rejectedoneofmypapers that actually endedupbeing
published in apeer-reviewed journal, because,with theexcuse that "this is too sensitive a topic topublish in an
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openaccess, free-upOpenAccesspre-print journal during apandemic." So, thepoliticizationof theseOpen
Access journals is not something to take for grantedbecauseduring thepandemic, they failed that test.

Theother thingaboutpeer review I think is really important is that there is no incentive todogoodpeer review.
There's none, other than trying to impress theeditor. And that, I think, is thecentral problem thatwehave, right? I
agreecompletely;what happens afterwards in theOpenAccess journals,where youhave that comment
section, is beautiful, right?Or, and thecommunity youdescribeofpeer review, that's beautiful; that'swhat
science is supposed tobe.But there is almost no incentivewhatsoever, unless youwant toget at somebody, to
do that commentor do thecarefulwork.

So, thecentral problem then is, howdoyoucreate incentives todo thepeer review?Howdoyouget the young
people, like the youngpeople that aredonating their time to the journals, they're takingadvantageof,
basically? Like, they shouldbedoing their own science, not—because thepeer-reviewwork theygetgets
literally noattention. So that—so, I think the right thing is, it has tocome fromuniversities, it has tocome from
the journals canhelpby that, bypublishing thepeer review, giving it aDOI itself. So, thepeer review itself, and
makingpeer reviewpart of howweevaluate scientists, right? If youdogoodpeer review, it's—as theanalogy I
like to thinkof is like themovie industry, right? Anybodycanpublish amovie; justmakeamovie andput it on
wherever, right? Andput it onYouTube, andyoupublish themovie. After the fact, there's like this thick review
infrastructure, right? There's like the 10 stars out of 10, and itwas fun towatch, people, and then there's like the
Roger Ebertswhogo into somedeepdive about somepsychological thing I don't care about. And so, they
just—it's just abigdeal tobeagreatmovie reviewer.Weshould have that in science, like, it shouldbeabigdeal.
Wealready kindofdo, except it's only very fewpeoplewhopublicly do reviews. If—but that shouldbe the
central part of science, like that kindof thickdiscussion after the fact. So, thepaperdoesn'tmatter; it'swhat
happens afterward, right.

It's thewhat, howdopeopleevaluate your idea that happens afterwards that reallymatters, and thenweall
shouldgrowa thick skin. So that, Imean, I hadoneof the topaltmetric scoresof all time fromapaper I put in
medRxiv in 2020, andwell, you should see thecomments—they're just like excoriating, itwas fantastic. So, it
was really fun.

[DaleSaran]
I'll just add to that, the idea, and thiswas, I got this fromDr.Glassman, andhewasadamant about this—and I
knowGreg talkedabout this—but his viewwas thatpublicationmeant tomake it public. And sowhenyou're
talking about theseproblems, I think Iwas thinking thiswhen Iwas listening to you, Peter, iswhy arewehungup
on this notionofpeer review? Like, let it out, and if you fall on your face, there's thepeer review. Youknow, let
the—Imean, there's somegreatpeer reviewgoingon in theYouTubecomments, there's also a tonofgarbage,
but youcanfind some real gems in there.

And I think the idea shouldbe thatpublication isn't theprovinceof anelite, andneither shouldpeer reviewbe. I
mean, there are things I can lookatpeer review, I canpeer review. I don't need tobeanexpert on that subject, I
just can see [__]when I see it, you know, and I canpoint to the fallacies. And theunder—youdon't need tobean
expert in, youdon't need tobeanexpert in anything to knowyou're committing fraud if I canpoint to the fraud.

[GregGlassman]
Dale, theexposureof the scientificmisconduct, fraudulent science is comingoutof independent, private
"pajamamedia" kindofpeople, you know.So, if they'repointingout thebadscience, like theguywhowrote the
software to hunt the fakeWesternblots, it's prettygoodwork.

You think youcanworkon theother end too, not just look for thebadbutgive somethinga thumbsup.
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[DaleSaran]
It just seems tome the ideaofpeer review is like this overlay that, to Emily's point, gives it this patinaof
legitimacyandmakes it harder tocritiqueandactually peer reviewbecause somebodyelse says, "Oh, it's
alreadybeen throughpeer review, and therefore it's beenblessedand thepopehas said it'swonderful," and
nowyou're excommunicado for suggestingotherwise.

And I think itwouldbebetter ifwe just said, "Hey, clean it upasbest youcan, publish it, and, you know, it's okay."
Imean, Einstein hadpapers that later hewas like, "Oo, uh, you know, there's that famous thing that, you know,
peopleevenwithin his owndisciplinewere like, 'Ah, theguyprobablymissed it on that one.'" But nobodyheld it
against them, you know. Imean, it's—weallmakemistakes. I just think itwouldbe somuchbetter ifwemet, ifwe
thoughtofpublication asDr.GL just beatmewith this, that publication is the actofmakingpublic, that's the
wholepoint. And subject, you know, let's crowdsource it.

The internetproduceswonderswhen youcrowdsource.

[Emily Kaplan]
Gary Taubeswas recently tellingme thatwhenhe's gotten really into usingAI to translateoldGermanmedical
journals that hecouldn't have read, you know, earlier hedidn't haveaccess to, andoneof the things that he's
been really struckby is that theseold scientific societies thatwere lookingatproblems that he's interested in,
when theywouldpublish, theywouldpublish their results, their argument, their hypothesis, all of that, and they
wouldpublishbasically all of thecriticism theywereexpecting togetbecauseofpriorworkor becauseof
conflicting results fromanother study, and theywould rebut it or theywould saywhy they still hadn't solved for
that problemyet.

But he said itwouldbe like40pages, andwith the internet, there's no reasonwhy youcouldn't do that too. And
soyou think if youwere truly intellectually honest, youwoulddo that as a scientist. Youwould say, "This iswhat
we found, this iswhatwecan't say conclusively, this is theotherwork that needs tobedone, this is theprior
work." There's plentyof space todo that online. But I thinkwhen you'republishingandyou'repaying$1,000per
pageand it's out of your budget, it disincentivizes. Imean, and Tom, you've talkedabout thiswithmebefore
too, about trying tobeable to see thedatasets and thecancer stuff that youused tobeable toget access to
waymore information about how the studywasdoneorwhatnot, andnow it's just sort of this glossyoverviewof
howgreat the resultswere. I think that all should—that all needs togo.

[PeterColes]
Can I respond to the responses?

Do I needamic?Probably I do. So Iwant, there's one thing that I've forgotten tomention, andalso Iwant to
respond to someof the things that havebeen raised,which I thinkmostly people seemtoagreewithwhat I've
been saying,which is rather nice.

One thing is this business aboutpeer review.Now, I saidpeer reviewdoesn'tmake somethingabsolutely trueor
absolutely false. The roleofpeer review in the journal that I run ismainly notgatekeepingbut to identify obvious
errors ormakecorrections to, or improvementsmainly the latter to themanuscript so that it actually improves
thequality of thepublishedarticle. So this is the reasonwhywegoaroundanumberof timesbeforepublishing.
Usually, there areerrors andambiguities in it; it's not just yesor no, this is notgoodenough for our journal, it's
there are—it's good, but youcouldmake it evenbetter bydoing this. So it's editorial advice, really, rather than
gatekeeping.
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Youmentioned incentives. It's actually,maybe I'mvery naive, but in thecommunity that I dealwith, the incentive
behindmost reviewerswritinggood, comprehensive referees' reports is that they justwant the thing tobe
right. Theycare aboutwhat's beingwritten about, and theywill say, "Oh, this is agood idea, but you know, it
couldbeevenbetter if you included this, this, and this." They're actually verydedicatedpeople, and theywant
the literature tobeagood reflectionof the science that's beingdone, and theygenerally—theattitude is to try
andhelpother researchersget theirworkpublished, rather than actually say, "No, you're an idiot, and I'mgoing
to shoot youdown."

Well, yeah, I know it's different—well, look, Imean, arXiv,we've hadarXiv for 30years, others are just coming to
this. Theopen sciencemovement hasbeen true in astronomy for a long time.

[JayBattacharya]
I think theproblem is not that—because thecommunities, thepeoplededicated togetting it right, in lots of
communities, but theproblem is that if youhavea tremendous amountofmoneyat stake from theoutputof
these things, or court cases, orwhatnot, there's a lot of nonsense that goeson in thecommunity. Youcan't
assumewhat you just said about.

[PeterColes]
The salient factor probably is thatwe're in ablue skies research thingwhere nobody really gets richbymaking
productsbasedoncosmological observations, so it's kindofmorealtruistic behavior youget in that
communitybecause the stakes are intellectual rather thanfinancial. I think—I think

[JayBattacharya]
I picked thewrongfield.

[PeterColes]
Can I say another—thepoint that youmadeabout, youput somethingon thearXiv, andpeople canattack it
straight away. I actually yesterdaymadeacomment about how Idon't really like the ideaof scientificpapers
thatmuch, and they shouldbe replacedby this kindofpaperwith commentary, and thepaper shouldbe
updatedaccording tonewdata and revisedaccording tocomments that come in, so it shouldbea living
process that's ondisplay rather than afixedpoint. But I do think that the idea that itmightmakepeople abit
morecareful aboutwhat theywritebecause it's going tobe immediatelymadeavailable for people tocriticize
is not abad thing. You're notgoing to lookgood if it's not right, yeah, so you takea lotmorecare, andmaybe
youget fewer junkpapersbeingpushedout. So I don't think that's necessarily abad thing.

And thefinal comment Iwanted tomakewas something that I forgot inmybit earlier on,which is about
copyright. The journal that I run, authors keep thecopyright to all of their paper;wedonot assigncopyright to
anybody. Theycanuse that stuffagainwherever theywant to, and that's not thecase inmany journals. Just
wanted tomention that the very first paper that Iwrotewas in 1986, Iwas just aPhDstudent then, and I hada sole
author paper. I thinkmy supervisor didn'twant tobeassociatedwith it, so he letmepublish it onmyown, and
subsequently, I waswriting a textbookmany years later, and Iwanted touseafigure that hadbeen in that I'd
made for thefirst paper that I published. And I had towrite to thepublisher of the journalwhichwas then
Blackwells,which is based in Edinburgh,which thepublisher of theMonthlyNotices at that time, and I said, "Can
I use this in this public, in this book?" And theywanted tochargeme£150 to—because I'd signedover the
copyright of thepaper to thepublisher, and youknow, I'dmade thebloody thing, and I didn't seewhy I should
buy it back.

So I thought, "I'mnotpaying£50 tobuybackmyowngraph." Sowhat I didwas, I found theprogram that
produced thegraph, and I changed the labels on theaxes slightly, andmadeanother version, andused that,
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andnobodyever complainedabout it. But that's also acrazy thing, the fact that youproduce scientific research
andget it published, essentially, yougive it to somebodyelse for perpetuity. That's justwrongaswell. So that's
myfinal comment.

[GerdGigerenzer]
£150 is cheap. I'vebeenchargedmore. But I really admirewhat youdidbecause it sets anexample, together
withother examples, and I think the long-termprogrammustbe to takepublishingoutof the handsof
commercial publishers andall of them, andhaveanalternative that is non-profit. Yeah, and that saves us lotsof
moneyandgets usoutof this kindof slavery todowork for Elsevierwithoutpay, as a reviewerwithoutpay, as
a—youpay for—youwant, and I thinkwehave to think about something, howwedo that andgetpublishing
backwhere itwas in the handsof scientific communities, and that shouldbeour goal.

[PeterColes]
Yeah, so I—I say that actually a lot ofpeople talk a lot aboutopenaccesspublishing.One thing I did ismakea
decision to—toactually stop talking about it and—andactually try andmakea journal that ranon those
principles. And I think themainpurposeof theOpen Journal of Astrophysics is todemonstrate that it's—it's not
onlypossiblebut it's possible tomakeagood journal by comparisonwithother journals. It stands the samekind
of level.

[GerdGigerenzer]
It's not aboutopenaccesspublishing, just—it's about nonprofitopenaccesspublishing.

[MalcolmKendrick]
Yeah, if I could just put theblackon slightly,which ismy favorite color, T, normally.

Agreeingwith Jay, yes, in cosmology there are not somany issues. I just feel that if—if you'regoing togo into the
medical researchworld, um, then youhave to tread very carefully,muchmorecarefully because there are
peopleout therewhowill try toobliterate you, and theywill try very hard, and theywill gain a holdofmany
researchers if you'regoing toput somethingopenaccesswhowill reviewyourpapers andabsolutely slam
themthrough thefloor, and theywill bebeingpaid todo this, and you'regoing to facea real—a reallymore
difficult position. So I think youneed to—it, I—I thinkpeer reviewshouldbe—youknow, after I hada fewcupsof
coffee, I'll have apeer review, um, just across theparking lot, andwhich is about as useful aspeer review is, inmy
opinion, unless it's not theway you say. So I just think that from regard to trying toget intomyworld, um,of
medical researchcriticism, I think youneed tomake it lookmuchmore kindofbigger andproper, and ifwe
don't, if youdon't achieve that, it—itwill probably just beattacked to suchanextent that itmaybedestroyed. I
just think thatwehave tonotbenaive about the—thedifficulties in a fieldwith somuchmoney involved.

[PeterColes]
Yeah, yeah, so I'vegot no intentionofgoing into that fieldmyself. I don't know,but, uh,what Iwould say is that I
think, uh, theproblems tobe solvedare simpler in cosmology, as I thinkweprobably agree, andblue sky
sciencegenerally. Ifwecan'tmake itwork in thosefields, it's certainly notgoing towork anywhereelse. So,
my—my logicofmyapproach is, let's—let'smakeaworkingmodel as a kindofprototype for how this could, in
principle, apply toother fields. Ifwecan'tmake itwork in astrophysics, then it's notgoing towork somewhere
elsebecausewehave suchaheadstart onother fields.

[MalcolmKendrick]
I think you’re absolutely right. And I agree…
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…needsamoreful… andof thesepeer reviewers are important people kindof thing. So..

[badaudio]

[AntonGarrett] How robust is yourwebsite to attack?

[PeterColes]
Well, it's actually—it's hostedonacommercial platform, soweactually—it's a thirdparty that runs, uh, and they
have theusual cyberdefenses. They're not infallible, but they're stronger than theywouldbe if I—I'd setmyown
webpageup, but it's, um, there aredenial of service attackson—Idon't know, uh, aspart of theopen science,
there—movement, there's this open source softwaremovement,which is another part of it, people should
share their codes, they usually runoffaplatformcalledGitHub, people share their—uh, sourcecodeson
GitHub. Therewasamassivedenial of service attackonGitHub lastweek, twoweeks ago, uh,which I think has
been resolved. I don't—don't knowwhowasbehind it, but onecancertainly imagine hostile players, you know,
uh, competitors, if you like, uh, encouragingpeople to—todo that sort of thing. Um,wehaven't hadany serious
issues yetwith that, and I thinkwe're fairlywell defended, butwe're also actually not really a—a largepublisher
yet. Uh, ifwewere really competingwith Elsevier, I think, uh,wemight haveabitmore tocontendwith along
those lines.

I don't know, um, there.

[GerdGigerenzer]
By theway, there's a—awebsitebyaFrenchmathematicianwhere youcan sign upanddeclare that youwill
never reviewapaper for Elsevier anymore, that youwill never submit apaper toElsevier anymore, andyouwill
never beona—or, youcanchoosebetweenall of theseor someof these. And I haveaquestion to you, uh, so
howaboutwhat should fundingagenciesdo?So I'm, um, in another job, uh, vicepresidentof theEuropean
ResearchCouncil, theERC,which is the largest fundingagency in Europe, andwehavedonea few things, for
instance, uh,wehave instructed the—uh, authorsofproposals todelete all impact factors from theirCV, so, J,
somany—uh, researchers, theycite their—their paper, and then theyput the impact factor,what awork you
have to, updatedeverything. Yeah, so no impact factor, senda signal, andalsoonly to submit their six or sobest
papers, togive a signal it's not aboutquantity, but quality. Also, there's anobligation that all thosewhoget a
gr—publish inOpenAccess, butwehave so far nomeansor not foundaway to—uh, to, if it could, I require
nonprofitOpenAccess like your—CH, thenwecouldchange theentire system,but that probablywould, at the
moment, beinggoing toomuch. So, doyouhaveany advicewhat—uh, fundingagencies cando tohelp youand
tohelp science.

[PeterColes]
Fundingagencies…

Well, what Iwould like to see—Imean,what theycoulddo—these kindof initiatives like the journal that I'm
runningare actually verygrassroots things. So, um, andwe'redoingone in thefieldof astrophysics, so I think
fundingagencies should lookat thismodel and realize that theycouldeasily propagate thismodel into
different fields andprovidepublishingplatformsbetween research institutions that allow researchers to
publishon thoseplatformsat zerocost and just bear thecost from the research. A tiny fractionof a typical
researchgrant couldcover awholediscipline, um, in the immediate short term.

For theOpen Journal, we're kindofbracing for ever-increasingnumbersofpapers coming in.What I used to
do—Igive a talk about this subject to astrophysicist departments. I'vedonea lot of them in the last year, and
usually,what I say is, I don't ask formoneyor anything like that to help it becauseour runningcosts arequite low.
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But I just encouragepeople to volunteer tobeeditors for usbecause it's an unpaid job, andweneedmore
editors ifwehavemorepapers. And tonot just dismiss requests tobeapeer reviewer fromusbecauseweall
get lots ofpeer review requests, anda lot of themare from junk journals. So, I'm trying to raise theprofileof the
journal so it's actually a nameof a journal that people realize is not apredatory journal or anything like that.

So, I think amodest investment in infrastructure tomake these kindsofplatformsmorewidespread—Diamond
OpenAccess journals—togoback to thequestionof research assessment andproposal assessment, I'm very
pleased to say that Iwas instrumental in getting theScienceFoundation Ireland,which is ourmain research
fundingagency, to sign up toa thingcalled theSanFranciscoDeclarationonResearchAssessment,which is a
set ofproposals toencourage fair assessmentof researchproposals. Sono impact factors in promotionsor
grant applications and things like that—that's oneof theprinciples. No reference to theScopus list of allowed
publications.

Actually, oneof the things I'll say is that in astrophysics, papersget citeda lot; there's a lot of activity in it. So,we
haveahugeamountof information at the article level of the impactof individual papers. I knowprecisely how
manycitationseachpaper has thatwepublished last yearwith theOpen Journal. So that's anevenbetter
argument for the uselessnessof the journal impact factor because that's a kindofweird averageover all the
paperspublished, dividedby thenumber youfirst thoughtof, andwhatever.

So, if youcan trackcitation impact at an article level, there's noneedat all to refer to the impact factor of the
journal.Wehaveapaper that's got 800citations, for example. And that's not—I just think, you know, that's a
goodpaper. It doesn'tmake it agood journal on its own. I think I'd rather you think this journal contains lotsof
goodpapers than this is a high-impact factor journal. I'd rather talk about thefirst thing rather than the second.

But I think this general set ofprinciplesof howyouassess research fairly, not usingarbitrary andmisleading
metrics, is an important thing. So ifwecangetmorecountries to sign up to theDeclarationonResearch
Assessment, thatwouldbea verybig step forwardaswell. TheERChas signedup.

Yeah, uh, I thinkmostof thecuriosity in Irelandactually is that theScienceFoundation Ireland,which is a
researchbody, has signedup, but theHigher Education andResearchDepartmentof thegovernment has not
signedup, so they're runningoffdifferent rulebooksessentially. There, sowehaven't quitepersuaded the
government to sign up to it yet, but in theUK, all researchcouncils have signedupaswell, and I'mnot sure about
other countries in Europe, but themessage is getting through that impact factors are junk; you shouldn't be
using them.And lotsofother stuff is junk aswell; you shouldn't beusing thoseeither.

I think those kindsofdeclarations are useful only if they—Imean, if you just goaround saying, "This is junk, don't
do it," then that's only half thebattlebecause youhave to say,well, wedohave tochoose,wehave to fund
grants,wehave todecidewhich is thebest application, and soon. Sowehave toassess things in someway. So
youhave tocomeupwith abetter set ofproposals of how todo it, andDORAdoes that.

[GregGlassman]
Thank you, everybody.

[applause]

Bye.

Hey, Peter. Valentina Zharkova's TwinDynamopaper froma fewyearsback, the twindynamoof theSun, the
Valentina Zharkova theory—doyouknowof it?
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[PeterColes]
No.

[GregGlassman]
Themodel?No, okay, I'll send it to you.

Yeah, Iwonder—Iwonder, it's interesting. She's, she's—well, I'll send it to you. I'mnotgoing to—

[PeterColes]
I'mnot a solar physicist…

[GregGlassman]
Okay.Howabout aliens, yesor no?

[PeterColes]
I think youneed toask that famousexpertwithHarvardUniversity; theygot—is that?

[GregGlassman]
Who is that?

[PeterColes]
What'smy—all, Clen, havediscoveredalienevidence for aliens at thebottomof thePacificOcean, andoh,
what's his name? It—it's—in theUKpress,whenever there's a headline that says, "Harvard astronomerdoes
something," that's him, it's always him.

[Emily Kaplan]
Weren't there someMexican aliensor something recently?

[GregGlassman]
I don't know,but I stopped readingatHarvard anything.

My favorite recentlywas—uh, parentingexperts atHarvard—just like, slamon thebrakes—hard stop.

Yeah, there are noparentingexperts, andwere there, theywouldn't beatHarvard.

Thank you, everybody.
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